


David Hoyle’s latest work on this ISO 9000 handbook once again “cracks the code”, 
encrypted by the ISO TC 176 authors and offers, actionable, pragmatic advice for users 
and quality practitioners around the world on how to understand and effect the ISO 9000 
family of documents. With so many competing publications on the subject, this 7th edition 
should be the essential, go-to handbook for quality professionals seeking to understand 
and benefi t from an ISO 9001 modelled quality system.

Sidney Vianna, Management System 
Professional, DNV GL, USA

A must-have for anyone tasked with facilitating the creation and delivery of value to stake-
holders, David Hoyle’s staggeringly powerful latest edition of Quality Systems Handbook 
expertly and thoroughly demystifi es the updated ISO 9000 Standards. An indispensable 
tool for managing quality and successful certifi cation.

John Colebrook, Director, Enhanced Operating 
Systems Ltd, New Zealand

A valuable resource that explores salient concepts arising from the ISO 9001:2015 stan-
dard in an unambiguous manner. David Hoyle using his inimitable step by step approach 
demonstrates the applicability of quality management standard to any organisational con-
text. This book is defi nitely recommended reading for both academics and business lead-
ers seeking to gain an in depth understanding of quality management systems. 

Dr Lowellyne James, Lecturer in Quality Management, 
Robert Gordon University, IEMA Certifi cate in Sustainability 

Strategy Programme Leader, Scotland

To be up-to-date with the latest in ISO 9000 Quality Systems (ISO9000:2015), this is the 
defi nitive guide to refer to. David Hoyle’s 7th edition stays true to its purpose of ensuring 
interpreting the Standard, comprehensible.

Christopher Seow, Visiting Lecturer “Six Sigma for Managers” 
Cass Business School, City, University of London, UK

David Hoyle pulls no punches in this very comprehensive seventh edition of his ISO 9000 
Handbook. Whether you are a scholar, business executive, quality manager, consultant or 
a Certifi cation Body, this book is for you. He goes out of his way to change the miscon-
ception of what the ISO 9001:2015 standard is really all about. He meticulously explains 
that it is aimed at improved performance and not just a set of requirements for compliance. 



David convinces the reader that Quality should be managed as an integral part of every 
business.

Paul Harding, Managing Director, South 
African Quality Institute, South Africa

Yet again David Hoyle has produced another excellent book that explains the new stan-
dard and its requirements in straightforward terms. It is the book we have all been waiting 
for that will help us implement the new Standard and will become the new bible for qual-
ity management Systems. If you follow the advice in Hoyle’s book you will not have any 
issues when the auditor arrives at your door. It is suitable for all people involved in the 
standard from company directors who need to know more about their responsibilities to 
experienced and busy Quality Managers who need to implement and inform others about 
the changes.

Rhian Newton, HSEQ Manager, 
Morgan Advanced Materials, UK

The book does a great job of showing how a quality system built to the principles of ISO 
9000 and conforming to the new ISO 9001:2015 requirements can be an integral part of 
leadership’s strategic approach to running the business versus letting a quality manage-
ment system operate in a silo. 

The book explores and explains the ISO9001:2015 requirements in a way that is easy 
to follow yet at the same time deep and meaningful especially for those new concepts and 
requirements such as leadership, context of the organization and managing risk. This feels 
like a book I’ll keep referring to for many years to come.

Richard Allan, Director, Quality Assurance, 
Kimberly-Clark Corporation, UK



 ISO 9000 Quality Systems Handbook 

 Completely revised to align with ISO 9001:2015, this handbook has been the bible for 
users of  ISO 9001 since 1994, helping organizations get certifi ed and increase the quality 
of their outputs.

Whether you are an experienced professional, a novice, or a quality management student 
or researcher, this is a crucial addition to your bookshelf. The various ways in which require-
ments are interpreted and applied are discussed using published defi nitions, reasoned argu-
ments and practical examples. Packed with insights into how the standard has been used, 
misused and misunderstood, ISO 9000 Quality Systems Handbook will help you to decide 
if ISO 9001 certifi cation is right for your company and will gently guide you through the 
terminology, requirements and implementation of practices to enhance performance.

Matched to the revised structure of the 2015 standard, with clause numbers included for 
ease of reference, the book also includes:

• Graphics and text boxes to illustrate concepts, and points of contention; 
• Explanations between the differences of the 2008 and 2015 versions of ISO 9001
• Examples of misconceptions, inconsistencies and other anomalies
• Solutions provided for manufacturing and service sectors.

This new edition includes substantially more guidance for students, instructors and man-
agers in the service sector, as well as those working with small businesses.

Don’t waste time trying to achieve certifi cation without this tried and trusted guide to 
improving your business – let David Hoyle lead you towards a better way of thinking about 
quality and its management and see the difference it can make to your processes and profi ts!

David Hoyle as a manager, consultant, author and mentor has been helping individuals 
and organizations across the world understand and apply ISO 9001 effectively since its 
inception in 1987. He has held senior positions in quality management with British Aero-
space and Ferranti International and worked with such companies as General Motors, the 
UK Civil Aviation Authority and Bell Atlantic on their quality improvement programmes. 
Although neither a member of ISO nor BSI technical committees, he has been a member 
of the CQI for over 40 years and through his work with them built a network of like-
minded professionals including members of ISO and BSI technical committees, which 
gave him privileged access to many reports, presentations and early drafts and thus gained 
an insight into the thinking behind ISO 9001:2015.
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 Purpose and intended readership 
 This book is aimed primarily at professionals, researchers and students seeking to under-
stand the concepts and requirements in the ISO 9000 family of standards in terms of 
what they mean, why they are necessary and how they might be addressed and confor-
mity demonstrated. I have made no assumptions about my readers’ prior knowledge or 
experience. In recognition that those seeking guidance on ISO 9001 may be experienced 
professionals but also people at various levels in an organization with no prior knowledge 
or experience of ISO 9001 or managing quality, the book is intended to meet the needs 
of both groups. Explanations may therefore appear laboured to some readers but provide 
new insight to others. 

 There are over 300 requirements in ISO 9001:2015, and the explanation of each of these 
forms the major portion of the book. The book is therefore intended as a source of reference 
for those using the standard to obtain or maintain ISO 9001 certifi cation and as a tool to 
improve the quality of an organization’s outputs and seeking meaning, justifi cation and/or 
solutions. 

 Reason for the new edition 
 It is now 23 years since the fi rst edition of the  Quality System Handbook , and each sub-
sequent edition has either built on experience gained in developing management systems 
or has followed revisions in the standard. This new edition is prompted by the major 
revision of ISO 9001 in 2015. Unlike the 2008 version, which contained no changes in 
requirements, the 2015 version is a complete revision, fi rst to bring it in conformity with 
the new structure and common text of all new and future revisions of management system 
standards and second, to refl ect the changes in the trading environment and user needs and 
expectations. The new structure and common text were introduced in 2014 through ISO/
IEC directives that provide the rules to be followed by ISO committees. As ISO standards 
are reviewed every fi ve years, it was inevitable that any future revision would have to take 
account of applicable ISO/IEC directives. However, if you look closely at the standard, 
you’ll see that most of the requirements remain but are expressed in a different form. Less 
than a quarter are entirely new, but it will be the 20% of changes that give users 80% of 
the problems with the new version. 

 This seventh edition of the Handbook is a complete revision, but I have included many 
sections from the sixth edition where relevant. Although of comparable size to the sixth 
edition, a desire to maintain compatibility between the parts of the Handbook and the main 
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sections of the standard has led to there being 10 parts as opposed to 8 in the sixth edition 
and 59 chapters as opposed to 40 in the sixth edition. System assessment, certifi cation and 
continuing development that was in  Part 8  of the sixth edition has been moved to the com-
panion website, as have some of the appendices. 

 Correlation with ISO 9001 structure 
 The standard was not written for authors to write books about it or to guide users in develop-
ing a quality management system; if it had, the order in which the requirements are presented 
would have been different. Therefore, with very few exceptions, I have chosen to explain 
the requirements of the standard in the sequence in which they are presented in the standard 
and have added clause numbers to the headings to make it user friendly. Unlike previous 
editions, the Handbook now addresses all clauses of the standard, including those not con-
taining specifi c requirements, as shown in the following table.     

Table 0.1  Correlation with ISO 9001 structure

ISO 9001 Section Handbook

Parts Chapters

0.1  General 1, 4 & 7 3, 12 & 32
0.2  Quality management principles 1 5
0.3  Process approach 1 9
0.3.1  General 1 9
0.3.2  Plan-Do-Check-Act cycle 1 5
0.3.3  Risk-based thinking 3 10
0.4  Relationship with other management 

 system standards
1 2

1  Scope 1 1
2  Normative references 2 4
3  Terms and defi nitions 3 6–11
4  Context of the organization 4 12–16
5  Leadership 5 17–20
6  Planning 6 21–23
7  Support 7 24–32
8  Operation 8 33–51
9  Performance evaluation 9 52–56

10  Improvement 10 57–59
A.1  Structure and terminology 1 2
A.2  Products and services 1 2
A.3  Understanding the needs and 

expectations of interested parties
4 13

A.4  Risk-based thinking 3 & 6 10 & 21
A.5  Applicability 1 1
A.6  Documented information 7 32
A.7  Organizational knowledge 7 28
A.8  Control of externally provided 

processes, products and services
8 42
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 Preparation for the seventh edition 
 Being neither a member of ISO nor BSI technical committees, this independence has allowed 
me the freedom to comment on international standards without bias. However, I have been 
a member of the Chartered Quality Institute (CQI) and its predecessor, the Institute of Qual-
ity Assurance (IQA), for over 40 years and through my work with them have built a net-
work of like-minded professionals, some of whom are members of ISO and BSI technical 
committees. 

 I was involved with the IQA’s Standards Development Group (SDG) during the 1994 
revision of ISO 9001 and in 2008 was invited to re-join the SDG by its then chair, Tony 
Brown, who was at that time a member of BSI TC QS/1 and the UK representative on TC 
176/SC1 and TC 69. In January 2010, I was invited to lead a project on behalf of the CQI 
to infl uence the next revision of the ISO 9000 family of standards and specifi cally ISO 
9000 and ISO 9001. The project team included representatives from academia, industry, 
BSI Technical Committees (TC), consultancy and auditing, so it was a good mix of peo-
ple to work with. We were privileged to have access to many TC reports, presentations 
and early drafts and thus gain an insight into their thinking. Following a member survey, 
we received many hundreds of e-mails, which helped shape our views and prepare a 
position paper on the next revision of the ISO 9000 family of standards for the CQI. The 
paper was published in May 2011 and was well received by BSI and TC 176. The team 
also provided extensive comments on ISO Guide 83 (the forerunner to Annex SL), ISO 
9000 and ISO 9001 during the development process. I captured feedback from several 
presentations I gave at CQI branch events, lengthy discussions I had with members of TC 
176, including Dr Nigel Croft (chair of TC 176/SC2), and I engaged with contributors 
on LinkedIn up to and following the release of the fi nal versions of the two standards in 
September 2015. 

 In conducting research for this edition, I realized that the paradigm that has infl uenced 
the previous versions of ISO 9001, including the 2008 version, was that of scientifi c 
management, a belief that prescribing better ways of doing things and training people in 
those better ways will produce better quality outputs. There is no doubt that the appli-
cation of scientifi c management does bring about great improvement in output quality, 
but it’s predicated on treating the organization as a machine in which the parts have 
no choice. In reality, an organization is far more complex. For one thing, it is multi-
minded, meaning that everyone in it has a choice. Organizations are also infl uenced by 
external factors, and ignoring these factors will result in its current performance being 
unsustainable. 

 Our understanding of how organizations function has evolved since World War II, 
and ISO management system standards have not kept pace. With each revision of ISO 
9001, a few concepts were changed or added that moved it beyond managing an orga-
nization as if it were a machine to managing an organization as if it were a system of 
interdependent parts, but it’s become a hybrid of systems theory and scientific man-
agement. During the development of this edition, I therefore encountered many issues 
that arose from ambiguities and inconsistencies in ISO 9000 and ISO 9001 that were 
not resolved by ISO TS 9002, the guide to the application of ISO 9001. Many of these 
arose first, from the definitions in ISO 9000 and the use of these terms in ISO 9001 
and second, from the way requirements were expressed. At one stage I thought I’d 
not complete it at all as there were so many issues I had not resolved. But by ignoring 
some ISO definitions and putting my own interpretation on phrases like “establish, 
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implement and maintain a quality management system”, I think I have resolved these 
issues. Although many people may not choose to read the standards closely enough to 
appreciate these inconsistencies, it is important that they are highlighted and explana-
tions provided. 

 One infl uential change in ISO 9001 has been the separation of product from service, and 
because the service sector is so diverse, I have used the example of a fast food outlet to 
illustrate how many of the requirements can be addressed. A fast food outlet has the advan-
tage of being a provider of both products and services, and it’s one most readers will have 
experienced at one time or another so I reckoned they will relate to it. 

 On several occasions, I tried testing opinions using LinkedIn groups, but what I 
have learnt is that it is easy to be deluded into believing there is understanding, despite 
the fact there appears to be a consensus. Time and again I fi nd we don’t all attribute the 
same meaning to the words we use. The meaning is strongly infl uenced by how we see 
things, what we call a paradigm, and I have addressed this and other communication 
issues in the book. The views I express mainly result from research and deduction rather 
than conjecture, and I have tried to present explanations that are faithful to the intent of 
the standard. 

 How to use the book 
 The contents list shows the parts and chapters of the book, and the chapter headings mirror 
the major clause headings of ISO 9001 from  Chapter 12  onwards. A contents list is included 
in the introduction to each chapter, and the section headings are consistent with the sub-
clauses or subject of the requirements within a clause. This should make it relatively easy to 
navigate the book. 

 I realize it’s a hefty tome which may appear daunting to those unfamiliar with this work; 
therefore, for those readers who want a quick summary of each of the 10 parts, I have 
included a small number of pages at the end of each part that contain a few key messages 
from each chapter. 

 Although the book may be used as a source of reference where readers may look up a 
clause to fi nd out what a requirement means, why it’s necessary or how to address it or audit 
it, it is strongly recommended that the chapters in  Parts 1 ,  2  and  3  be studied fi rst. The rea-
son for this is that without an understanding of the concepts, principles, terminology, recent 
changes, common misconceptions and different approaches, an unprepared reader can eas-
ily misinterpret what is written, both in the standard and in this book. The ways in which 
the term quality is commonly used may create fewer problems because its use in ISO 9001 
is limited to specifi c concepts, but differences in the ways the terms risk, system, process, 
procedure and interested party are used may result in requirements being interpreted far dif-
ferently from that which is intended. 

 In previous editions, the requirements of the standard have been paraphrased, but 
that has required the prior approval of BSI as the UK copyright holder. It is believed 
that this is no longer necessary, as judicious phrasing of chapter and section headings 
together with cross-references to clause numbers can achieve the same objective, but 
it is obviously desirable for users of this Handbook to have copies of ISO 9001:2015  
and ISO 9000:2015 to hand. 

 Extensive use of cross-referencing is made throughout the book to avoid repetition. At the 
end of each chapter is a bibliography listing all the cited references in the chapter, and these 
are also recommended for further reading. As only chapters are numbered, cross-referencing 
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to sections is by the ISO 9001 clause number that appears in the section heading. Also as 
tables, fi gures and text boxes are identifi ed with the chapter number, this facilitates cross-
referencing to specifi c locations within a chapter or section. Although tables and fi gures are 
referenced within the text, this is not always the case for text boxes. 

 As the Handbook addresses the requirements of ISO 9001, I decided to use the language 
of ISO 9001 to avoid any confusion. In the sixth edition I referred to a management system 
rather than a quality management system, but I have found that this could create ambiguities 
because it’s clear from the requirements of ISO 9001 that they only apply to part of the man-
agement system. It may be a large part of the management system, but nonetheless implying 
otherwise would be confusing to say the least. 

 Companion website 
 A companion website will be created which contains checklists, examples of forms, case 
studies, PowerPoint presentations and other pedagogical features as they become available. 
See bottom of page vi for the url 

 Acknowledgements 
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are from the people with whom I have had discussions, but many come from management 
philosophies, theories and techniques that have been pertinent to the fi eld of quality manage-
ment over the last 100 years. I have included over 150 citations from literature and over 24 
citations from related ISO documents. I am indebted to Chris Cox, Chris Paris, Iain Moore, 
Janette Large, John Broomfi eld, John Colebrook, Mustafa Ghaleiw, Nigel Croft, Olec Kova-
levsky, Paul Harding, Peter Fraser, Rhian Newton, Richard Allan, Sidney Vianna, Winston 
Edwards and the late Tony Brown with whom I have corresponded over the last eight years 
or so and who helped form my views on various aspects of ISO 9001 and ISO 9000. They 
each brought a different perspective to the discussions and helped reveal to me interpreta-
tions I hadn’t considered. It was good to be able to share ideas with a group of professionals 
I knew and could trust. 

 Tony Brown was my ardent companion on this journey, always providing support 
and encouragement until his untimely illness and death dealt a devastating blow and 
cut short our almost daily Skype calls. Winston Edwards has helped enormously with 
the chapter on management systems, and Chris Cox from TC 176/SC1 was invaluable 
for his knowledge about ISO defi nitions and their development. I would also like to 
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useful input and helped scrutinize several chapters of the manuscript, providing numer-
ous suggestions for improvement. I am also indebted to my former business partner, 
John Thompson, who many years ago changed the way I think about so many different 
aspects of management and infl uenced the views on process management and the ser-
vice industry presented in this book. There are also countless others with whom I have 
engaged in one way or another and shared views and experiences that in some way will 
have infl uenced something I have written in this book. From Taylor & Francis, I would 
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inspiration in the years to come. 
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 Part 1 

 Introduction 

 Introduction to Part 1 
 Consider these two scenarios: 

 A. The organization already exists; it is delivering services and providing products and services 
to customers, but getting quite a few complaints so it’s becoming diffi cult to compete on 
quality. It is making a profi t but not enough to invest for the future because the managers 
spend a lot of time fi refi ghting instead of improving the effi ciency and effectiveness of 
their processes. It’s doing what it can to comply with regulations but occasionally breaches 
employment laws and environmental legislation as it strives to balance competing objec-
tives. No matter how many times problems are fi xed, similar problems seem to arise again 
elsewhere, and often quick fi xes lead to bigger problems much later. 

 B. The organization already exists; it is delivering services and providing products and 
services to customers and mostly receiving compliments, but competition is tough. It 
is making enough profi t to invest for the future because its managers are proactive, 
putting a lot of effort into ensuring risks to success are mitigated. Thus, this organi-
zation doesn’t need to spend much time fi refi ghting and can instead pursue opportunities 
for improving the effi ciency and effectiveness of its processes. By striving to satisfy 
customers in a way that meets the needs of the other stakeholders, it has found it can 
balance competing objectives and has not had compliance issues of any signifi cance. 
When problems arise, managers tend not to go for the quick fi x, but spend time ensur-
ing that actions to prevent their recurrence won’t have adverse consequences later. 

 These scenarios represent situations where both organizations are likely to obtain ben-
efi ts from adopting ISO 9001:2015. In scenario A, the organization will gain a competitive 
advantage from a signifi cant improvement in its performance and demonstrable capabil-
ity, and in scenario B, the organization will gain a competitive advantage by demonstrable 
capability. Most organizations are likely to be positioned between these two extremes and 
will therefore benefi t to varying degrees from adopting ISO 9001:2015. Creating a competi-
tive advantage in quality should be a goal of top management, and perhaps the most widely 
recognized tool for doing this is ISO 9001. The standard can be used in ways that make your 
organization less competitive, which is why it is so important that you digest  Part 1  of this 
book fi rst before deciding on your course of action. 

 In  Chapter 1  we put the ISO 9000 family of standards in context. We examine its purpose, 
scope, content and application and the process by which it was developed. We include some 
statistics on its use and summarize the expected outcomes of accredited certifi cation. 



2 Introduction

 In  Chapter 2  we compare the 2008 and 2015 editions, highlighting the signifi cant changes, 
the rationale for the change in structure, the new requirements and the withdrawal of some 
requirements that were introduced in the fi rst version nearly 30 years ago. 

 In  Chapter 3  we examine the many misconceptions about the ISO 9000 family of stan-
dards that have grown since its inception. There are many views about the value of ISO 9001 
certifi cation, some positive and some negative. It has certainly spawned an industry that has 
not delivered as much as it promised, and even with the release of the 2015 version there is 
still much to be done to improve the standards, improve the image, improve the associated 
infrastructure and improve organizational effectiveness. 



 Introduction 
  There shall be standard measures of wine, ale, and corn (the London quarter), throughout the 
kingdom. There shall also be a standard width of dyed cloth, russet, and haberject,  1   namely 
two ells within the selvedges.  2   Weights are to be standardised similarly.  

 (Magna Carta, 1215) 

 In the 800th anniversary year of Magna Carta, the International Organization for Standard-
ization publishes a major revision to its most popular standard, ISO 9001. As will be under-
stood from the quotation, standards have been used for centuries – in fact standards for 
quality have been traced as far back as 11th century BCE in China’s Western Zhou Dynasty, 
but the notion of quality systems emerged after World War II when the industrial practices 
were still largely based on scientifi c management as defi ned by Frederick Winslow Taylor at 
the turn of the 20th century. 

 Putting ISO 9001 in context  1 

  Box 1.1    Steve Jobs on quality 
 Customers don’t form their opinions on quality from marketing, they don’t form their 
opinions on quality from who won the Deming Award or who won the Baldridge 
Award. They form their opinions on quality from their own experience with the prod-
ucts or the services. 

 (Jobs, 1990) 

 Many people have started their journey towards ISO 9001 certifi cation by reading the 
standard and trying to understand the requirements. They get so far and then call for help, 
but they often haven’t learnt enough to ask the right questions. The helper might assume 
that the person already knows they are looking at ISO 9001 and therefore may not spend the 
necessary time for them to understand what it is all about, what pitfalls may lie ahead and 
whether, indeed, they need to make this journey at all. This should become clear when you 
read this chapter. 

 When you encounter ISO 9001 for the fi rst time, it may be in a conversation, on the Inter-
net, in a leafl et or brochure from your local chamber of commerce or, as many have done, 
from a customer. If you are a busy manager you could be forgiven for either putting it out of 
your mind or getting someone else to look into it. But you know that as a manager you are 
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either maintaining the status quo or changing it, and if you stay with the status quo for too 
long, your organization will go into decline. So, you need to know whether there is an issue 
with product or service quality and: 

 • What the issue is? 
 • Why it’s an issue? 
 • What it’s costing you? 
 • What you should do about it? 
 • What the impact of it will be? 
 • How much it will cost to improve performance so that these types of issues don’t 

recur? 
 • Where the resources are going to come from? 
 • When you need to act? 
 • What the alternatives are and their relative costs? 
 • What the consequences are of doing nothing? 

 In this chapter, we put ISO 9001 in context by explaining: 

 • What ISO 9001 is intended to do, making the link between ISO 9000 and the funda-
mental basis for trade 

 • The process by which international standards are developed and the roles of the various 
groups involved 

 • Reasons for using ISO 9001 – the interdependent duo of capability and confi dence 
 • The scope of ISO 9001 and what it means 
 • Applicability of ISO 9001 – why it’s diffi cult to rule anything out 
 • Design or assessment standard – the users’ choice 
 • ISO 9001 and the free movement of goods and services 
 • Popularity of ISO 9001 certifi cation – some facts, fi gures and trends 
 • What accredited certifi cation means and doesn’t mean 

 What ISO 9001 is intended to do 

  Box 1.2    ISO 9000 in a nutshell 
 The standards were created to facilitate international trade. 

 Organizations use ISO 9001 to demonstrate their capability and in so doing give 
their customers confi dence that they will satisfy their needs and expectations and are 
committed to continual improvement. 

 Customers use ISO 9001 to obtain an assurance of product and service quality that 
they can’t get simply by examining them. 

 All other standards in the ISO 9000 family address particular aspects of quality 
management. 

 Since the dawn of civilization, the survival of communities has depended on trade. As 
communities grow, they become more dependent on others providing goods and services 
they are unable to provide from their own resources. Trade continues to this day on the 
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strength of the customer–supplier relationship. The relationship survives through trust 
and confi dence at each stage in the supply chain. A reputation for delivering a product 
or a service to an agreed specifi cation, at an agreed price, on an agreed date is hard to 
win, and organizations will protect their reputation against external threats at all costs. 
But reputations are often damaged, not necessarily by those outside, but by those inside 
the organization and by other parties in the supply chain. Broken promises, whatever 
the cause, harm reputation, and promises are broken when an organization does not do 
what it has committed to do. This can arise either because the organization accepted a 
commitment it did not have the capability to meet or it had the capability but failed to 
manage it effectively. 

 This is what the ISO 9001 is all about. It is a set of criteria that, when satisfi ed by an 
organization, enable it to demonstrate its capability and in so doing give their customers 
confi dence that they will meet their needs and expectations. Customers use it to obtain an 
assurance of product and service quality that they can’t get simply by examining them. It 
can be applied to all organizations regardless of type, size and product or service provided. 
When applied correctly these standards will help organizations develop the capability to cre-
ate and retain satisfi ed customers in a manner that satisfi es all the other stakeholders. They 
are not product or service standards – there are no requirements for specifi c products or 
services – they contain criteria that apply to the management of an organization in satisfying 
customer needs and expectations in a way that satisfi es the needs and expectations of other 
stakeholders. 

  Box 1.3    ISO standards 
 ISO develops only those standards that are required by the market. This work is car-
ried out by experts coming from the industrial, technical and business sectors which 
have asked for the standard, and which subsequently put them to use. 

 (ISO, 2009) 

 ISO standards are voluntary and are based on international consensus among the experts 
in the fi eld. ISO is a non-governmental organization, and it has no power to enforce the 
implementation of the standards it develops. It is a network of the national standards bodies 
from 162 countries, and its aim is to facilitate the international coordination and unifi cation 
of industrial standards. 

 Most internationally agreed standards apply to specifi c types of products and services 
with the aim of ensuring interchangeability, compatibility, interoperability, safety, effi ciency 
and reduction in variation. Mutual recognition of standards between trading organizations 
and countries increases confi dence and decreases the effort spent in verifying that suppliers 
have shipped acceptable products or delivered acceptable services. 

 The ISO 9000 family of standards is just one small group of standards among over 19,500 
internationally agreed standards and other types of normative documents in ISO’s portfolio 
that are instrumental in facilitating international trade. 

 The standards in the ISO 9000 family provide a vehicle for consolidating and communi-
cating concepts in the fi eld of quality management. It is not their purpose to fuel the certifi -
cation, consulting, training and publishing industries. The primary users of the standards are 
intended to be organizations acting as either customers or suppliers. 
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 You don’t need to use any of the standards in the ISO 9000 family to develop the 
capability of satisfying your stakeholders; there are other models, but none are more 
widely used. 

 Overview of the ISO standards development process 
 To understand why the 2015 version of ISO 9001 is the way it is, an appreciation of the 
standards development processes is necessary. 

 The International Organization of Standardization (ISO) is a network of national stan-
dards bodies (NSB). Each member represents ISO in its country. Individuals or companies 
cannot become ISO members. ISO standards are developed by groups of experts which 
form technical committees (TCs). Each TC deals with a different subject and is made up 
of representatives of industry, non-governmental organizations (NGOs), governments and 
other stakeholders, who are put forward by ISO’s members. Being nominated as an expert 
doesn’t mean a person is academically qualifi ed or is more knowledgeable than anyone 
else in a subject. They must be able to demonstrate expertise to their peers on the TC in 
some area of the committee’s work and be available to attend ISO committee meetings 
wherever they are convened. Not every subject matter expert can commit to this level of 
participation, as it can be quite time consuming. The experts are not employees of ISO, 
and therefore ISO’s role is as a facilitator rather than a developer of standards, as it doesn’t 
fund their development. 

 The process stages are as follows: 

 1 New standard is proposed to TC. This is the   Proposal stage  , and if the proposal is 
accepted it moves to stage 2. 

 2 Working group of experts (WG) start discussion to prepare a working draft. This is 
the   Preparatory stage   which, when complete, the working draft moves to stage 3. 

 3 First working draft (WD) is shared with the TC and with ISO CS (Central Secretariat). 
If the committee uses the   Committee stage  , a committee draft (CD) is circulated to 
the members of the committee, who then comment and vote. If consensus is reached 
within the TC, it moves to stage 4. 

 4 Draft international standard (DIS) is prepared and shared with all ISO national mem-
bers, who have three months to comment. This is the   Enquiry stage  , and if consensus 
is reached it moves to stage 5. 

 5 Final draft (FDIS) is sent to all ISO members. This is the   Approval stage  , and 
the standard is approved if a two-thirds majority of the participating members 
(P-members) of the TC/SC is in favour and not more than one-quarter of the total 
number of votes cast are negative. Only editorial corrections are made to the final 
text. 

 6 The ISO international standard is published. 

 As can be seen, there are two stages where the decision to proceed is based on consensus 
rather than unanimity. ISO standards are reviewed every fi ve years to determine whether 
they should be revised, withdrawn or confi rmed extant for a further fi ve years, and those that 
are to be revised pass through the aforementioned process. Further details are on the ISO 
website (ISO-SD, 2016). 
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 Reasons for using ISO 9001 
 Trading organizations need to achieve sustained success in a complex, demanding and ever-
changing environment. This depends on their capability to: 

 a) anticipate and/or identify the needs and expectations of their customers and other 
stakeholders; 

 b) convert the anticipated or identifi ed needs and expectations of customers into products 
and services that will satisfy all stakeholders; 

 c) attract customers to the organization; 
 d) supply the products and services that meet customer requirements and deliver the 

expected benefi ts; 
 e) operate in a manner that satisfi es the needs of the other stakeholders. 

 Many organizations develop their own ways of working and strive to satisfy their customers 
in the best way they know how. We will explain this further in more detail, but in simple 
terms the management system enables the organization to do (a)–(e) and includes both a 
technical capability and a people capability. Many organizations develop the technical capa-
bility but not the people capability and are thus forever struggling to do what they say they 
will do. 

 In choosing the best solution for them, they can either go through a process of trial and 
error, select from the vast body of knowledge on management or utilize one or more manage-
ment models available that combine proven principles and concepts to develop the organiza-
tion’s capability. ISO 9001 represents one of these models. Others are Business Excellence 
Model, Six Sigma and Business Process Management (BPM). 

  Box 1.4    Food for thought 
 Many ISO 9001–registered organizations fail to satisfy their customers, but this is 
largely their own fault – they simply don’t do what they say they will do, and even 
those that do may not be listening to their customers. If your management is not pre-
pared to change its values, it will always have problems with quality. 

 Having given the organization the capability to do (a)–(e) above, in many business-to-
business relationships, organizations are able to give their customers confi dence in their 
capability without becoming registered to ISO 9001. In some market sectors, there is a 
requirement to demonstrate capability through independently regulated conformity assess-
ment procedures before products and services are purchased. In such cases the organization 
has no option but to seek ISO 9001 certifi cation if it wishes to retain business from that 
particular customer or market sector. However, conformity with ISO 9001 may not be a USP 
(unique selling point) in the markets that some organizations operate, as it no longer confers 
special status. It may already be perceived as a given without certifi cation being expected 
or mandated. 
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 Scope of ISO 9001 
 The scope of ISO 9001 is expressed in clause 1, and it’s worth pulling this apart to 
explain the concepts it contains because it’s an essential part of the standard that is often 
overlooked. 

 Requirements for a quality management system 

 ISO 9001 is not a quality management system (QMS); it contains requirement for a QMS. 
These are requirements that the industry representatives of national standards bodies believe 
will adversely affect the quality of products and services were they not to be met. A QMS 
is that part of an organization’s management system that creates and retains customers by 
understanding their needs and designing and providing products and services that satisfy 
those needs (see Chapter 8 for further explanation). 

 Need to demonstrate its ability 

 Levels of confi dence 

 It is clearly stated that the standard is for use by organizations that need to demonstrate 
their ability, but where would that need come from? From its inception ISO 9001 has been 
a business-to-business standard. Customers need confi dence that their suppliers can meet 
their quality, cost and delivery requirements and have a choice as to how they acquire this 
confi dence. They can select their suppliers: 

 a) purely based on past performance, reputation or recommendation. (This option is often 
selected for general services, inexpensive or non-critical products coupled with some 
basic receipt or service completion checks.); 

 b) by assessing the capability of potential suppliers themselves. (This option is often 
selected for bespoke services and products where quality verifi cation by the purchaser 
is possible.); 

 c) based on an assessment of capability performed by a third party. (This option is often 
selected for professional services and complex or critical products where their quality 
cannot be verifi ed by external examination of the output alone.). 

 Most customers select their suppliers using option (a) or (b), but there will be cases where 
these options are not appropriate because there is no evidence for using option (a) or 
resources are not available to use option (b), or it is uneconomic to travel halfway around the 
world when an accredited certifi cation body is on the spot to do the same job. Whether the 
certifi cation body would do this job as well as the customer is the subject of much debate and 
is not an issue addressed by ISO 9001. ISO 9001 was developed for use in situations (b) and 
(c), enabling customers to impose common QMS requirements on their suppliers and either 
assess those suppliers themselves or use third-party audit as a means of obtaining confi dence 
that their requirements will be met. 

 Overview of certifi cation process 

 An organization wishing to do business with a customer and assure them they can meet 
their requirements submits to a second-party audit performed by their customer or a 



Chapter 1 Putting ISO 9001 in context 9

third-party audit performed by an accredited certifi cation body independent of both cus-
tomer and supplier. An audit is performed against the requirements of ISO 9001, and if 
no major nonconformities are found, a certifi cate is awarded. This certifi cate provides 
evidence that the organization has demonstrated its ability to meet certain requirements. 
Customers are now able to acquire the confi dence they require, simply by establishing 
whether a supplier holds a current ISO 9001 certifi cate covering the types of products 
and services they are seeking. However, the credibility of the certifi cate rests on the 
competence of the auditor and the integrity of the certifi cation body, neither of which 
are guaranteed. 

 If an organization’s customers are not demanding ISO 9001 certifi cation, the use of ISO 
9001 is optional (i.e. there is no need to demonstrate its ability). However, many organi-
zations wish to use ISO 9001 to create a competitive advantage in their market and may 
perceive there are tangible benefi ts from obtaining ISO 9001 certifi cation. In such cases the 
need arises from top management rather than the customer. It is important to recognize that 
there is no requirement in the ISO 9000 family of standards for certifi cation. Only where 
customers are imposing ISO 9001 in purchase orders and contracts would it be necessary to 
obtain ISO 9001 certifi cation. 

 Meeting customer requirements 

 It is often believed that the customer requirements referred to in ISO 9001 are those specifi ed 
by the customer verbally or in writing, but this is untrue. ISO 9000:2015 defi nes a require-
ment as a “need or expectation that is stated, generally implied or obligatory”. It therefore 
includes specifi ed requirements as in those defi ned in a contract, order or specifi cation, but 
also standards that a reasonable person would regard as expected such as safety, reliability 
and maintainability. These are discussed further in  Chapter 35 . 

 It is also often believed that the customer referred to in ISO 9001 is the person or organi-
zation that purchases the organization’s products or services, but again this in untrue. ISO 
9000:2015 defi nes a customer as a “person or organization that could or does receive a prod-
uct or a service that is intended for or required by this person or organization”. It therefore 
includes the consumer, client, end user, retailer, benefi ciary and purchaser. The customer is 
therefore anyone who may use your products and services however they may have come by 
them. But a person may have acquired your organization’s products, and regardless of how 
long after they were put on the market, if they were intended for their use, they are classed 
as customers for the purposes of ISO 9001. 

 Meeting applicable statutory and regulatory requirements 

  Box 1.5    What are statutory and regulatory requirements? 
   Statutory requirements   are obligatory requirements specifi ed by a legislative body 

(persons who make, amend or repeal laws). 
   Regulatory requirements   are obligatory requirements specifi ed by an authority mandated 

by a legislative body (e.g. an agent of a national government). 
 (ISO 9000:2015) 
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 ISO 9001 is not requiring your organization to meet all statutory and regulatory require-
ments. The word  applicable  in the scope statement means those statutory and regulatory 
requirements that are applicable to the product or service being provided. These require-
ments differ depending on the sector of the population, country, market and industry sector 
(see also  Chapter 18 ). 

 If there is a law prohibiting the sale of products containing certain substances, that 
statutory requirement applies to the products offered for sale. It does not prohibit such 
substances being used in manufacturing processes providing they don’t contaminate the 
product supplied. If there is a law granting maternity leave to employees, this applies to 
the organization but not the product or service being supplied. However, if there is a law 
governing hygiene in places where food is consumed, it applies to the organization and 
not the product offered, but will apply to any service offered where food is consumed as 
part of the service. 

 Consistently provide products and services 

 The ability the organization needs to demonstrate is an ability to “consistently” pro-
vide products and services of a certain standard. The key concept here is “consistent 
provision”, which is important because it has more than one meaning. The word con-
sistent means “Remaining in the same state or condition” ( Oxford English Dictionary , 
2013) but is it a specifi c product or service that should remain consistent or the meeting 
of customer and applicable statutory and regulatory requirements that should remain 
consistent? 

 The concept of consistent provision was introduced in the 2000 version of the stan-
dard. Demonstrating an ability to consistently provide products and services that meet 
customer and applicable statutory and regulatory requirements, which now includes their 
needs and expectations, therefore means not only meeting those requirements in every 
product and service that is provided to every customer, but also possessing the ability to 
anticipate future requirements of customers and offer products and services that will meet 
their requirements. Put another way, “consistently provide” can mean that every Ford 
Mondeo we provide meets the specifi cation for that model of car. But it can also mean 
every time we provide a car, it will meet the customer’s needs and expectations regard-
less of its specifi cation. 

 This extension in scope was not obvious in the 2000 and 2008 versions, but in the 2015 
version it is expressed through requirements in clause 8.2.2 and 8.2.3, where it addresses the 
determination and review of requirements related to products and services  to be offered  to 
customers and where it required product and service improvements to address  future needs 
and expectations  in clause 10.1a). The phrase “to be offered” implies an intention and there-
fore no longer does the standard only apply after a customer has expressed an interest in 
the organization’s products and services but applies before a customer is even aware of 
the organization’s products and services. Why the change? Well, some organizations are 
reactive, reacting to what customers’ demand of them and aiming to satisfy their needs and 
expectations. Then there are others that are proactive, aiming to create a need and expecta-
tion and offering products and services the customer had not even dreamed of. The organiza-
tion seeks opportunities to create new customers and through its marketing builds customer 
expectations. The products and services it eventually provides need to consistently meet 
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these expectations, and this is expressed through the requirement in clause 8.2.2d where it 
states “the organization shall ensure that it can meet the claims for the products and services 
it offers.” 

 Enhancing customer satisfaction 

 The standard has referred to meeting customer requirements so it may appear tauto-
logical to place “meet customer requirements” in clause 1a)” and “enhance customer 
satisfaction” in clause 1b), but one may satisfy customers by meeting most of their 
requirements and enhance customer satisfaction by meeting all their requirements, 
which, as we have stated, means meeting stated, generally implied or obligatory needs 
and expectations. 

 Applicability of ISO 9001 
 There are several possible situations where the requirements of ISO 9001 could be deemed 
applicable: 

 A. After an organization has received a contract or order for specifi c products and 
services 

 B. When a customer has indicated an intention to place a contract or order for specifi c 
products and services 

 C. When a customer has expressed an interest in the organization’s capability 
 D. When an organization seeks to create a new market for existing products and 

services 
 E. When an organization seeks opportunities for developing new products and services 

in its chosen market 

 ISO 9001 was introduced to facilitate national and international trade between orga-
nizations and was therefore a tool of business-to-business relationships. The premise 
on which the fi rst edition of ISO 9001 was based was that customers would be seeking 
suppliers that were able to demonstrate they could provide products and services that 
satisfi ed their requirements. Until the 2015 edition, ISO 9001 applied to situations A, 
B and C. In these situations, the product or service being offered already existed, with 
one exception; in situation C the customer may be attracted to the supplier because of its 
potential capability to design a product or service to their performance specifi cation. In 
situations D and E, the requirements for a product or service have yet to be determined 
and there is no specifi c customer – only an unsatisfi ed need or potential want has been 
identifi ed, and the organization may not yet have developed the necessary capability to 
satisfy it. In the 2015 revision, the applicability of ISO 9001 was extended to include 
situations D and E. 

 The requirements specifi ed in the standard are complementary to requirements for 
products and services. In fact there are no product or service requirements in the standard – 
all the requirements apply to the organization, but which parts of an organization? As will 
be seen so far, the focus of ISO 9001 is on customers; therefore, it does not apply to other 
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stakeholders except in so far as they affect the ability of the organization to consistently 
provide products and services that satisfy its customers. The standard does not apply to 
management of the environment, occupational health and safety, fi nances, business risks 
and any other factor, provided those factors do not positively or negatively affect the 
ability of the organization to consistently provide products and services that satisfy its 
customers. However, it should not be assumed these factors are outside scope altogether. 
One property of a system is that everything is connected to everything else, so it is dif-
fi cult to rule anything out. 

 Used for design and assessment purposes 
 When reading ISO 9001 it is easy to be confused over its purpose. The scope in clause 1 
implies it’s used to demonstrate ability, but when readers reach clause 4.4 they’ll fi nd that it 
requires a QMS to be established, thus in effect implying that the standard is used to design 
a QMS. When ISO 9001 is invoked in contracts, this requirement could be interpreted as 
requiring a QMS to be established specifi cally for the contract. In fact, it is used for both 
design and assessment purposes, but there are only 5 requirements for the organization to 
demonstrate something that would be indicative of a standard used for assessment purposes, 
and there are 50 requirements for something to be either determined or established, which is 
indicative of a standard used for design purposes. Although ISO 9001 can be used to design 
a QMS, it was intended to be used in contractual situations by customers seeking confi dence 
in their supplier’s capability. 

 The quest for confidence through regulated standards evolved in the defence indus-
try. Defence quality assurance standards were based on the principle that when con-
tractors can substantiate by objective evidence that they have systems in place to 
maintain control over the design, development and manufacturing operations and have 
performed inspection which demonstrates the acceptability of products and services, 
the customer can be assured that the products and services will be or are what they 
are claimed to be and will be, are being and have been produced under controlled 
conditions. 

 ISO 9001 and the free movement of goods and services 
 With the formation of the European Union (EU) in 1993 there was a need to remove bar-
riers to the free movement of goods across the Union. One part of this was to harmonize 
standards. At the time, each country had its own standards for testing products and for 
controlling the processes by which they were conceived, developed and produced. This 
led to a lack of confi dence and, consequently, to the buying organizations undertaking 
their own product testing and, in addition, assessment of the seller’s quality manage-
ment systems. The Council of the European Union has therefore adopted a common 
framework for marketing products. This broad package of provisions is intended to 
remove obstacles to the free circulation of products and represents a major boost for 
trade in goods between EU member states. ISO 9001 is perceived by the EU Council 
as ensuring health and safety requirements are met because ISO 9001 now requires 
organizations to demonstrate that they have the ability to consistently provide a product 
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that meets customer and applicable statutory and regulatory requirements. Such require-
ments would be specifi ed in EU directives. Where conformity with these directives can 
be verifi ed by inspection or test of the end product, ISO 9001 is not a requirement for 
those seeking to supply within and into the EU. Where conformity cannot be ensured 
without control over design and/or production processes, conformity with ISO 9001 
needs to be assessed by a “ notifi ed body ”. 

 Since the formation of the EU, several other “common markets” have been formed 
throughout the world adopting many of the founding principles of the EU. These common 
markets are currently as identifi ed here: 

 1 European Union Single Market (EU) of 28 countries 
 2 Sistema de la Integración Centroamericana (SICA) of 8 countries 
 3 Caribbean Single Market and Economy (CSME) of 12 countries 
 4 Eurasian Economic Space of 5 countries located primarily in northern Eurasia 
 5 Southern Common Market (Mercosur) of 6 countries in South America 
 6 Gulf Cooperation Council (GCC) that includes all Arab states of the Persian Gulf 

except for Iraq and Yemen 
 7 Association of Southeast Asian Nations (ASEAN) Economic Community (AEC) that 

includes 27 countries 
 8 The proposed East African Community (EAC) that includes six countries in the African 

Great Lakes region in eastern Africa 

 Although regulations may vary, as a general principle, if your organization is planning to 
export products into any one of these markets and conformity with that country’s health and 
safety regulations cannot be verifi ed by inspection or test of the product alone, conformity 
with ISO 9001 may be required to be demonstrated. 

 Popularity of ISO 9001 certifi cation 
 ISO 9001 has gained in popularity since 1987 when the UK led the fi eld holding the high-
est number of ISO 9001, 9002 and 9003 certifi cates. Since then certifi cation in the UK has 
declined from a peak of 66,760 in 2001 to a low of 35,517 by 2008 and rising to 40,161 in 
2015, putting the UK into fi fth place. The latest year for which there are published fi gures 
is 2015 (up to 31 December 2014), when 33 of 195 countries (17%) held 90% of the total 
number of certifi cates issued, as detailed  Table 1.1 .     

 As quality system standards for automotive and medical devices (ISO/TS 16949 and 
ISO 13485) include all requirements from ISO 9001, certifi cation to these standards can 
be added to the numbers of ISO 9001 certifi cates. The numbers only include data from cer-
tifi cation bodies that are accredited by members of the International Accreditation Forum 
(IAF). The data are for numbers of certifi cates issued and not for the number of organiza-
tions to which certifi cates are issued, which may be less as some organizations register 
each location. In the sixth edition of this Handbook, data were used from the 2008 ISO 
Survey, and comparing the ranking reveals how certifi cations have increased and declined 
over the intervening period. 
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Table 1.1   17% of countries possessing 90% of ISO 9001 certifi cates in 2015

Rank Country ISO 9001 ISO/TS 16949 ISO 13485 Total % of Total Rank 2008

Total 1,033,936 62,944 26,255 1,123,135
1 China 292,559 25,498 1,961 320,018 28.49% 1
2 Italy 132,870 1,345 2,635 136,850 12.18% 2
3 Germany 52,995 3,473 2,508 58,976 5.25% 5
4 Japan 47,101 1,482 1,064 49,647 4.42% 4
5 United States of 

America
33,103 4,345 5,231 42,679 3.80% 8

6 United Kingdom 40,161 629 1,651 42,441 3.78% 6
7 India 36,305 4,992 439 41,736 3.72% 7
8 Spain 32,730 952 379 34,061 3.03% 3
9 France 27,844 1,012 1,400 30,256 2.69% 10

10 Romania 20,524 326 95 20,945 1.86% 19
11 Brazil 17,529 1,229 107 18,865 1.68% 14
12 Korea, Republic of 11,992 5,089 1,042 18,123 1.61% 9
13 Australia 13,636 79 138 13,853 1.23% 22
14 Switzerland 12,218 121 1,164 13,503 1.20% 15
15 Malaysia 11,963 529 366 12,858 1.14% 26
16 Colombia 12,324 44 39 12,407 1.10% 26
17 Czech Republic 10,648 737 269 11,654 1.04% 20
18 Poland 10,681 621 292 11,594 1.03% 17
19 Taipei, Chinese 8,766 1,323 750 10,839 0.97% 18
20 Netherlands 10,381 134 251 10,766 0.96% 12
21 Thailand 8,688 1,468 130 10,286 0.92% 29
22 Israel 9,085 30 582 9,697 0.86% 28
23 Russian 

Federation
9,084 329 125 9,538 0.85% 11

24 Turkey 8,538 906 88 9,532 0.85% 13
25 Mexico 7,418 1,441 136 8,995 0.80% 30
26 Indonesia 8,613 301 34 8,948 0.80% 31
27 Portugal 7,498 191 68 7,757 0.69% 34
28 Canada 6,417 530 606 7,553 0.67% 24
29 Argentina 7,112 249 39 7,400 0.66% 23
30 Greece 6,187 2 116 6,305 0.56% 27
31 Hungary 5,789 381 92 6,262 0.56% 21
32 Singapore 5,786 81 202 6,069 0.54% 36
33 Slovakia 5,683 290 77 6,050 0.54% 41

Others 9.50%

 The 23-year trend since records began in 1993 is shown in  Figure 1.1  for the following 
management systems certifi cations. Data are only available between the dates indicated here: 

 • ISO 9001 Quality management systems    (1993–2015) 
 • ISO/TS 16949 ISO 9001 for automotive production and relevant 

service part organizations   (2004–2015) 
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 • ISO 13485 — Medical Devices – Quality Management Systems   (2004–2015) 
 • ISO 22000 — Food Safety Management Systems   (2007–2015) 
 • ISO 22301 — Business Continuity Management Systems   (2014–2015) 
 • ISO/IEC 20000–1 — Information Technology – Service Management   (2015) 

 The temporary arrest in growth during the transition from ISO 9001:1994 to ISO 9001:2000 
is clearly evident, and it is predicted that there will be another arrest after the 2015 transition. 
The continued growth is likely to be due to the European Union directives and the expansion 
in globalization. 

 A major change in the 2015 revision was to make ISO 9001 appeal more to the service 
sector. As can been seen in  Table 1.2 , classifying the industry codes as either product or 
service shows that in 2015 roughly 75% of the certifi cations were of organizations supply-
ing services with products, and 25% were of organizations providing a service without a 
product – that is approximately 199,281 certifi cates, far more if code 29 separated service 
organizations that did not provide a product. However, more and more organizations that 
predominately provide products are seeing themselves as service providers offering service 
solutions where the product is one component.       

 What accredited certifi cation to ISO 9001 means 
 The IAF and the ISO support the following concise statement of outcomes that are to 
be expected as a result of accredited certifi cation to ISO 9001. The intent is to promote 

Figure 1.1   Growth in ISO 9001 and its derivate certifi cations



Table 1.2   ISO 9001 certifi cates by industry sector in 2015

EA Code ISO 9001:2008 & 2015 CERTIFICATES 2015

17 Basic metal and fabricated metal 
products

104,652 13.18% p

19 Electrical and optical equipment 75,260 9.48% p
28 Construction 67,354 8.48% p
29 Wholesale and retail trade; repairs 

of motor vehicles and personal and 
household goods

66,975 8.44% p

18 Machinery and equipment 56,413 7.11% p
35 Other services 50,696 6.39% s
14 Rubber and plastic products 41,101 5.18% p
34 Engineering services 36,346 4.58% s
12 Chemicals, chemical products and fi bres 29,744 3.75% p
33 Information technology 29,161 3.67% p
31 Transport, storage and communication 27,053 3.41% s
3 Food products, beverages and tobacco 26,602 3.35% p

38 Health and social work 22,342 2.81% s
37 Education 16,657 2.10% s
32 Financial intermediation, real estate, 

rental
15,621 1.97% s

4 Textiles and textile products 12081 1.52% p
16 Concrete, cement, lime, plaster, etc. 11234 1.41% p
22 Other transport equipment 10,972 1.38% p
23 Manufacturing not elsewhere classifi ed 10,558 1.33% p
15 Non-metallic mineral products 10,441 1.32% p
39 Other social services 10,017 1.26% s
7 Pulp, paper and paper products 8,156 1.03% p
9 Printing companies 7,500 0.94% p

36 Public administration 6,580 0.83% s
6 Wood and wood products 5,312 0.67% p

30 Hotels and restaurants 4,340 0.55% s
25 Electricity supply 4,249 0.54% s
1 Agriculture, fi shing 4,236 0.53% p
2 Mining and quarrying 3,535 0.45% p

13 Pharmaceuticals 3,532 0.44% p
24 Recycling 3,432 0.43% s
27 Water supply 1,948 0.25% s
20 Shipbuilding 1,930 0.24% p
5 Leather and leather products 1,908 0.24% p

26 Gas supply 1,818 0.23% p
21 Aerospace 1,783 0.22% p
10 Manufacture of coke and refi ned 

petroleum products
1,445 0.18% p

11 Nuclear fuel 569 0.07% p
8 Publishing companies 409 0.05% p

Total 793,962 100.00%

Note:
p = product
s = service



Chapter 1 Putting ISO 9001 in context 17

a common focus throughout the entire conformity assessment chain to achieve these 
expected outcomes and thereby enhance the value and relevance of accredited certifi ca-
tion. To achieve conforming products and services, the accredited certifi cation process 
is expected to provide confi dence that the organization has a quality management system 
that conforms to the applicable requirements of ISO 9001. It is to be expected that the 
organization: 

 a) has established a quality management system that is suitable for its products, services 
and processes and is appropriate for its certifi cation scope; 

 b) analyses and understands customer needs and expectations, as well as the relevant 
statutory and regulatory requirements related to its products and services; 

 c) ensures that product and service characteristics have been specifi ed in order to meet 
customer and statutory/regulatory requirements; 

 d) has determined and is managing the processes needed to achieve the expected outcomes 
(conforming products, services and enhanced customer satisfaction); 

 e) has ensured the availability of resources necessary to support the operation and moni-
toring of these processes; 

 f ) monitors and controls the defi ned product and service characteristics; 
 g) aims to prevent nonconformities and has systematic improvement processes in 

place to: 

     i correct any nonconformities that do occur (including product and service noncon-
formities that are detected after delivery); 

   ii analyse the cause of nonconformities and take corrective action to avoid their 
recurrence; 

 iii address customer complaints. 

 h) has implemented an effective internal audit and management review process; 
 i) is monitoring, measuring and continually improving the effectiveness of its quality 

management system. 

 What accredited certifi cation to ISO 9001 does not mean 
 It is important to recognize that ISO 9001 defines the requirements for an organization’s 
quality management system, not for its products and services. Accredited certification 
to ISO 9001 should provide confidence in the organization’s ability to “consistently 
provide products and services that meet customer and applicable statutory and regula-
tory requirements”. It does not necessarily ensure that the organization will always 
achieve 100% product and service conformity, though this should, of course, be a per-
manent goal. 

 ISO 9001 accredited certifi cation does not imply that the organization is providing a supe-
rior product or service, or that the product or service itself is certifi ed as meeting the require-
ments of an ISO (or any other) standard or specifi cation. 

 Summary 
 In this chapter, we discovered that ISO 9001 is intended to enable organizations to demon-
strate their capability so as to give confi dence to customers they’ll get what they expected. We 
examined the way ISO standards are developed and revised, noting that they are consensus 
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based and not the unanimous verdict of ISO members. We gave fi ve reasons for using ISO 
9001 and then explained the concepts that are enshrined in what is probably the most impor-
tant section of the standard: the scope statement in clause 1 of the standard. We addressed its 
use in the free movement of goods and services, and from the statistics provided we found 
that 17% of the countries hold 90% of the certifi cates, with China having the most. Although 
in most developed countries the service economy is dominant, only 25% of ISO 9001 certifi -
cates are held by service organizations. Finally, we summarized what ISO 9001 certifi cation 
means to an organization. 

 Notes 
 1 Haberject was a kind of cloth made in very early times in England, said to be a cloth of a mixed 

colour and have been worn chiefl y by monks. 
 2 A selfage is an edge produced on woven fabric during manufacture that prevents it from unraveling. 
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  Progress is impossible without change, and those who cannot change their minds cannot 
change anything.  

  George Bernard Shaw (1856–1950)  

 Introduction 
 The last major revision of requirements was in 2000 when the structure was changed and 
the eight quality management principles were introduced. One of the principles, the process 
approach, had a signifi cant impact on the way requirements were expressed. The intermedi-
ate revision in 2008 corrected errors and clarifi ed normative and informative text, so there 
has not been a real update for 15 years, and therefore a major revision was due as the world 
had changed quite a lot. 

 To better understand current and future customer needs for ISO 9001 and ISO 9004 and 
to ensure their relevance into the future, an online survey was launched in October 2010. 
The results were used in the planning process and in establishing the strategic direction for 
the future of quality management systems standards. The survey provided an opportunity to 
sound out users as to whether there was a desire for different sets of requirements depending 
on the level of risk, as there are no grades of certifi cation to ISO 9001: it’s all or nothing. 
Just over half of 7,400 respondents wanted the standard to remain a single standard where 
all requirements remain equally mandatory. 

 In the full report, the major conclusion was that the survey responses indicate that “ISO 
9001 is a good document that is relevant for the future, with some enhancement.” Com-
ments made by respondents also suggest major changes are not required, but improvements 
could be made, and special attention should be given to ensure the correct application of 
the standard (ISO/TC 176/SC 2/N1017, 2011). An online summary of results from the 
survey proclaims customer satisfaction to be the primary reason for seeking ISO 9001 
certifi cation and the most important benefi t from implementing the QMS standard (Jarvis 
& MacNee, 2011). 

 ISO released a PowerPoint presentation (see ISO/TC176/SC2/N1282, 2015) in which 
they provided fi ve reasons why the standard needed to change: 

 • To adapt to a changing world 
 • To refl ect the increasingly complex environments in which organizations operate 
 • To provide a consistent foundation for the future 
 • To ensure the new standard refl ects the needs of all relevant interested parties 
 • To ensure alignment with other management system standards 

 Comparison between 2008 and 
2015 editions 

 2 



20 Part 1 Introduction

 In this chapter, we provide: 

 • An overview of the changes 
 • The intent and impact of Annex SL: how it came about, who it’s aimed at, what it 

aims to achieve and what impact it has 
 • A summary of the more signifi cant changes and, in particular, the movement of require-

ments, the new requirements, the modifi ed requirements and the requirements that have 
been withdrawn 

 • A summary of the changes in terminology and their impact 

 In addition to these summaries, changes to specifi c requirements are highlighted in this 
Handbook under the relevant heading. 

 Overview of the changes 

 The committee view 

 Two of the most important objectives in the revision of the ISO 9000 series of standards 
stated in (ISO/TC 176/SC2/N1276, 2015) were: 

 a) to develop a simplifi ed set of standards that will be equally applicable to small as well 
as medium and large organizations; 

 b) for the amount and detail of documentation required to be more relevant to the desired 
results of the organization’s process activities. 

 There are changes in structure, changes in terminology, changes in requirements and changes 
in emphasis, but the intent, objective, the stated scope and applicability of ISO 9001 have 
not changed. 

 TC 176, the committee responsible for ISO 9001, state that the main differences in content 
between the old and new versions are: 

 • The adoption of the high-level structure as set out in Annex SL of ISO directives 
 part 1  

 • An explicit requirement for risk-based thinking to support and improve the understand-
ing and application of the process approach 

 • Fewer prescriptive requirements 
 • More fl exibility regarding documentation 
 • Improved applicability for services 
 • A requirement to defi ne the boundaries of the QMS 
 • Increased emphasis on organizational context 
 • Increased leadership requirements 
 • Greater emphasis on achieving desired process results to improve customer 

satisfaction 

 The statistics 

 An analysis of the differences between the 1994, 2008 and 2015 versions is shown in 
 Table 2.1  in terms of some key parameters. The elements are the major headings, and the 
clauses are the numbered sections containing requirements. The “shalls” are requirements 
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containing the word  shall , and the numbers in parentheses is the total number of require-
ments when every “and” or a comma or a list is taken into account. As the 2015 ver-
sion does not separate documents and records as in previous versions, these fi gures are 
obtained by whether there is a requirement for documented information to be retained or 
maintained. 

 Another analysis by the magnitude of changes is shown in  Table 2.2  and shows some 
interesting statistics. At the level of individual requirements there are only 62 new require-
ments which, if we exclude the requirements withdrawn, represents 19% of all require-
ments, but the numbers hide their signifi cance. However, this means that roughly 80% of 
the requirements remain more or less the same. Some are expressed in the same way (C), 
others are expressed differently but have the same intent (A) and others are modifi ed in some 
way that changes the scope or applicability of the requirement, but not so much that it’s an 
entirely new requirement. These statistics have been produced by the author for this edition 
of the Handbook. They have not been obtained or derived from any offi cial source, and other 
people may interpret the changes differently. It has been done simply to represent the scale 
of the change. Even with the major proportion of requirements remaining similar to those 
in the 2008 version, the new requirements and changes to the defi nitions of terms creates 
a different context, and therefore it cannot be assumed that the requirements will have the 
same meaning.         

 Consideration replaces prescription 

 The degree of prescription has been reduced with the 2015 version. There are many clauses 
requiring the organization to give consideration to various factors, and this means that they 
have either taken such matters into account (i.e. the factors have infl uenced the decisions 

Table 2.1   How the versions differ at a simplistic level

Parameter 1994 2008 2015

Elements 20  5 10
Clauses 59 51 51
Shalls 138 (204) 136 (262) 132 (301)
Procedures 26  6  0
Records 20 21 17
Documents  8 10  9

Table 2.2   The magnitude of change

Parameter No % % excluding (E)

A No Change in Intent of Requirement 92 26 28
B Modifi ed Requirement 89 25 27
C No Change in Requirement 84 24 26
D New Requirement 62 18 19
E Requirement Withdrawn 24 7

351 100.00
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taken) or the factors have been discounted on the basis that they are deemed not relevant 
in the particular situation. In reaching such conclusions, those giving consideration are 
intended to apply risk-based thinking and thereby will be weighing up the potential benefi ts 
and harms of exercising one choice of action over another. 

 The intent and impact of Annex SL 
 As of 2015, all management system standards were required to conform to Annex SL of ISO 
directives (ISO/IEC, 2015) which provide the complete set of procedural rules to be fol-
lowed by ISO committees. The intent is to harmonize common text and terminology so that 
they are easy to use and are compatible with each other. 

 When ISO 9001 was revised in 1994, it was still the only international management 
system standard. BS 7750 on Environmental Management Systems, which had been 
published in 1992, did not develop into the international standard ISO 14001 until 
1996. BS 7799 on Information Security did not develop into the international standard 
ISO/IEC 27001 until 2005, when ISO 22000 on Food Safety Management systems 
also appeared. It became apparent that there were elements common to each of these 
standards, and so in 2006 BSI published Publically Available Specification (PAS) 99 
to assist organizations in adopting an integrated approach to management systems to 
simplify the implementation of multiple system standards and any associated confor-
mity assessment. 

 By 2009 the ISO Technical Management Board (TMB) were receiving requests to develop 
other management system standards, and it was already under pressure to standardize these 
standards so that users could take an integrated approach to their implementation. Conse-
quently, in 2010 work started on formulating a high-level structure and identical text for 
management system standards, together with common management system terms and core 
defi nitions, which resulted in ISO Guide 83 in 2011. The aim of the guide was that all ISO 
management system “requirements” standards were aligned and the compatibility of the 
standards enhanced. It was envisaged that individual management systems standards would 
add additional  discipline-specifi c  requirements as needed. Although this guide was intended 
only for writers of standards, BSI revised PAS 99 based on ISO Guide 83 in 2012 to enable 
users of ISO 9001, ISO 14001, etc., to develop an integrated approach to these standards. 
ISO Guide 83, which was for use by standards developers, was eventually released as Annex 
SL. The full document is available from the ISO website. By October 2015 the number of 
management system standards has grown from 1 in 1987 to 28 in October 2015, as will be 
seen in  Table 2.3 . 

 In aligning the standards, it became apparent that there were topics common to all 
management systems and topics unique to specific applications. The TMB chose to refer 
to these applications as  disciplines , a term used to indicate specific subject(s) to which 
a management system standard refers (e.g. energy, quality, records, environment, etc.). 
Common text, terms and definitions were developed, and additional  discipline-specific 
text is not supposed to affect harmonization or contradict or undermine the intent of 
the high-level structure, identical core text, common terms and core definitions. If due 
to exceptional circumstances the high-level structure or any of the identical core text, 
common terms and core definitions cannot be applied in the management system stan-
dard, then the technical committee concerned submits their explanation to the TMB for 
review. 



Table 2.3   Management system standards, October 2015

# Reference Title

1. ISO 9001:2015 Quality management systems – Requirements
2. ISO 14001:2015 Environmental management systems – Requirements with guidance for use
3. ISO 15378:2011 Primary packaging materials for medicinal products – Particular 

requirements for the application of ISO 9001:2008, with reference to Good 
Manufacturing Practice (GMP)

4. ISO 18091:2014 Quality management systems – Guidelines for the application of ISO 
9001:2008 in local government

5. ISO 18788:2015 Management system for private security operations – Requirements 
with guidance

6. ISO 19600:2014 Compliance management systems – Guidelines
7. ISO 20121:2012 Event sustainability management systems – Requirements with 

guidance for use
8. ISO 21001* Quality management systems – Requirements for the application of ISO 

9001:2008 educational organizations
9. ISO 21101:2014 Adventure tourism – Safety management systems – Requirements

10. ISO 22000:2005** Food safety management systems – Requirements for any organization in 
the food chain

11. ISO 22301:2012 Societal security – Business continuity management systems – Requirements
12. ISO 24526* Water effi ciency management systems – Requirements with guidance for use
13. ISO 30301:2011 Information and documentation – Management systems for records – 

Requirements
14. ISO 34001.3* Security management system – Fraud countermeasures and controls
15. ISO 37001:2016 Anti-bribery management systems
16. ISO 37101:2016 Sustainable development and resilience of communities – Management 

systems – General principles and requirements
17. ISO 39001:2012 Road traffi c safety (RTS) management systems – Requirements with 

guidance for use
18. ISO 41001* Facilities management – Integrated management system – requirements 

[with guidance for use]
19. ISO 45001* Occupational health and safety management systems – Requirements
20. ISO 50001:2011 Energy management systems – Requirements with guidance for use
21. ISO 55001:2014 Asset management – Management systems – Requirements
22. ISO 19443* Quality management systems – Specifi c requirements for the application of 

ISO 9001 and IAEA GS-R requirements by organizations in the supply 
chain of the nuclear Energy sector

23. ISO/IEC 
27001:2013

Information technology – Security techniques – Information security 
management systems – Requirements

24. ISO/IEC 
27010:2012

Information technology – Security techniques – Information security 
management for inter-sector and inter-organizational communications

25. ISO/IEC 
80079–34:2011

Explosive atmospheres – Part 34: Application of quality systems for 
equipment manufacture

26. ISO/IEC 
90003:2014

Software engineering – Guidelines for the application of ISO 9001:2008 to 
computer software

27. ISO/TS 
17582:2014

Quality management systems – Particular requirements for the application of 
ISO 9001:2008 for electoral organizations at all levels of government

28. ISO 13485:2016 Medical devices – Quality management systems – Requirements for 
regulatory purposes

*Under development **Under revision 
For current status see https://www.iso.org/management-system-standards-list.html

https://www.iso.org/management-system-standards-list.html
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 Annex SL is a framework with which all new and future revisions of existing manage-
ment systems standards are expected to conform, so they will all share a common structure 
and common text. It will therefore reduce confl ict arising from similar requirements being 
expressed in different ways in management system standards. 

 ISO’s Joint Technical Coordination Group (JTCG) on Management System Standards 
(MSSs) produced a guide containing answers to some frequently asked questions about 
Annex SL, and among these the following are of interest, but for further information see 
(ISO/TMB/JTCG N 359, 2013): 

 • Annex SL defi nes a set of interdependent requirements that function as a whole, often 
referred to as a  systems approach . 

 • It defi nes what has to be achieved, not how it should be achieved. 
 • It specifi es requirements. There is no inherent assumption of sequence or order in 

which they are to be implemented by an organization. There is no inherent demand 
that all activities in a specifi c clause must be done before activities in another clause 
are started. 

 • It does not dictate or imply a specifi c model for how to achieve the requirements. 
 • It was written with the aim of avoiding repeating words and using plain English. 
 • It deliberately separated clause 4.1 from 4.2 because of a wish to address interested 

parties separately and specifi cally. 
 • It used cross-referencing to show linkage. 
 • It deliberately used bullets to avoid presenting an inherent assumption of sequence or 

order. If standards writers want to, they can use a), b), etc., instead of the bullet as a 
symbol. 

 • It developed defi nitions with the aim of fi nding words that explained the concept behind 
the term in its most general approach. The process used the ISO requirement for devel-
opment of defi nitions in ISO 704:2009 Terminology work – Principles and methods. 
In discipline-specifi c standards, it is possible to add notes to explain and complete the 
sense; however, it should be understood that notes to terminology are normative accord-
ing to ISO Directives and cannot contain requirements. 

 Movement of requirements 
 As Annex SL applies a new structure to ISO 9001, requirements that remain in the new 
version have been moved under new headings as shown in  Figure 2.1 . It’s not possible to 
show details at this scale, but the diagrams provide an overall impression of the extent of 
the change.   

 Preventive action 

 There is, however, one move that needs some explanation, and that is the clause 8.5.3 on 
preventive action. This is what JTCG Guide N359 has to say about the move: 

 The high-level structure and identical text does not include a clause giving specifi c 
requirements for “preventive action”. This is because one of the key purposes of a for-
mal management system is to act as a preventive tool. Consequently, a MSS requires 
an assessment of the organization’s “external and internal issues that are relevant to its 
purpose and that affect its ability to achieve the intended outcome(s)” in clause 4.1, and 
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to “determine the risks and opportunities that need to be addressed to: assure the XXX 
management system can achieve its intended outcome(s); prevent, or reduce, undesired 
effects; achieve continual improvement.” in clause 6.1. These two sets of requirements 
are considered to cover the concept of “preventive action”, and also to take a wider view 
that looks at risks and opportunities. 

 (ISO/TMB/JTCG N 359, 2013) 

 As will be evident in  Chapter 21  where we address risk, we reveal that the way the require-
ments are expressed in clause 6.1 does not cover the concept of preventive action as it was 
addressed in the 2008 version. 

 New requirements 

 Understanding the context of the organization 

 This is a new clause in ISO 9001 from Annex SL, which has been introduced in recognition 
that the management system does not function as a separate entity but is infl uenced by the 
environment in which it functions. To conform to ISO 9001:2015 organizations will now 
need to: 

 • determine, monitor and review issues relevant to the organization’s purpose and direc-
tion that affect the ability of the QMS to achieve its intended results; 

Figure 2.1   Movement of requirements
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 • determine, monitor and review relevant interested parties and their needs and expecta-
tions that are relevant to the organization’s purpose and direction; 

 • take account of the identifi ed issues and requirements of the interested parties when 
establishing or developing the QMS. 

 Leadership 

 This clause previously carried the heading “Management Commitment”. The change to 
“Leadership” refl ects the purpose of demonstrating commitment and aligns better with the 
second quality management principle (see  Chapter 5 ). To conform to ISO 9001:2015 the 
organization’s top management will now need to: 

 • take accountability for the effectiveness of the QMS; 
 • integrate the QMS requirements into the organization’s business processes; 
 • promote the use of the process approach and risk-based thinking; 
 • communicate the importance of effective quality management; 
 • engage, direct and support persons to contribute to the effectiveness of the QMS. 

 QMS planning 

 This clause contains modifi ed versions of the requirements of the 2008 version with a few 
signifi cant additions. To conform to ISO 9001:2015 organizations will now need to: 

 • identify and address risks and opportunities to give assurance that the QMS can achieve 
its intended result(s); 

 • monitor achievement of quality objectives; 
 • carry out changes to the QMS in a planned manner and consider the purpose of the 

changes and their potential consequences. 

 Knowledge management 

 This is a new clause in ISO 9001 which has not been introduced through Annex SL. It 
recognizes that knowledge is a resource and vital to success, and therefore it’s important 
to ensure there is a suffi cient supply of it. To conform to ISO 9001:2015 organizations will 
now need to: 

 • determine and maintain the knowledge necessary for the operation of its processes 
and to achieve conformity of products and services; 

 • determine how to acquire or access any necessary additional knowledge and required 
updates. 

 Human resources 

 The requirements relating to human resources are addressed under the headings of Compe-
tence, Awareness and the Environment for the operation of processes. Many of the require-
ments of the 2008 version remain in one form or another, but to conform to ISO 9001:2015, 
personnel under the control of the organization will now need to be aware of the implications 
of not conforming with the QMS requirements. 



Chapter 2 Comparison between 2008 and 2015 editions 27

 Documentation control 

 Apart from requirements that have been withdrawn and changes in terminology, the remain-
ing documentation requirements are very like those in the 2008 version with two minor 
exceptions. To conform to ISO 9001:2015 organizations will now need to: 

 • ensure documentation is in the appropriate format; 
 • ensure documentation retained as evidence of conformity is protected from unintended 

alterations. 

 Operations planning 

 This clause replaces the clause on planning for  Product Realization  and retains many of the 
requirements. To conform to ISO 9001:2015 organizations will now need to: 

 • ensure that planned changes to the processes needed to meet the requirements for the 
provision of products and services are controlled; 

 • review the consequences of unintended changes, taking action to mitigate any adverse 
effects, as necessary. 

 Customer communication 

 These requirements are like those in the 2008 version except that to conform to ISO 
9001:2015 organizations will now need to establish specifi c requirements for contingency 
actions. 

 Requirements related to products and services 

 In previous versions of ISO 9001 the product realization requirements applied to work 
that follows from a customer enquiry as expressed by the requirement in ISO 9001:2008 
clause 7.2.1: “The organization shall determine requirements specifi ed by the customer.” 
The requirements did not apply to the research and development that would go into the 
creation of products and services before they were offered to customers. This changes in the 
2015 version by bringing marketing into the scope of the standard, and to conform to ISO 
9001:2015 organizations will now need to: 

 • defi ne requirements for the products and services to be offered to customers; 
 • ensure that the organization can meet the claims for the products and services it 

offers. 

 Design and development 

 In previous versions of ISO 9001 the clauses on design and development addressed plan-
ning, interfaces, inputs, outputs and changes and separated controls into reviews, verifi cation 
and validation. In the 2015 version, all the requirements addressing controls are under the 
heading “ Design and Development Controls ”, which is ironic because the complete sec-
tion was headed “ Design Control ” back in 1987. Some new requirements codify what has 
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been common practice in design engineering for some time; therefore, to conform to ISO 
9001:2015 organizations will now need to: 

 • consider the nature, duration and complexity of the design and development activi-
ties when determining design and development stages and controls; 

 • consider the need for involvement of customers and users in the design and develop-
ment process; 

 • consider the necessary requirements for subsequent provision of products and 
services; 

 • consider standards or codes of practice that the organization has committed to 
implement; 

 • determine the potential consequences of failure due to the nature of the products and 
services; 

 • ensure that actions are taken on problems determined during the reviews or verifi cation 
and validation activities; 

 • retain documented information of design and development activities. 

 External provision 

 What was classed as purchasing and outsourcing in the 2008 version is now referred 
to as external provision so that products, services and processes supplied by external 
providers are brought together under one heading. Most of the requirements in the 2008 
version have been transferred across, but to conform to ISO 9001:2015 organizations 
will now need to: 

 • consider the potential impact of the externally provided processes, products and services 
on the organization’s ability to consistently meet customer and applicable statutory 
and regulatory requirements; 

 • consider the effectiveness of the controls applied by the external provider before their 
selection; 

 • communicate its requirements for release of products and services to external 
providers. 

 Production and service provision 

 This section contains all the requirements of section 7.5 of ISO 9001:2008. To conform to 
ISO 9001:2015 organizations will now need to: 

 • implement actions to prevent human error; 
 • consider the nature, use and intended lifetime of the products and services when 

determining the extent of post-delivery activities; 
 • consider customer feedback when determining the extent of post-delivery activities; 
 • consider statutory and regulatory requirements when determining the extent of post-

delivery activities; 
 • review and control unplanned changes essential for production or service 

provision; 
 • retain documented information describing the results of change reviews and identifying 

the personnel authorizing the change. 
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 Control of nonconforming outputs 

 Control of nonconformity was included under section 8 of the 2008 version of ISO 9001 on 
 Measurement, analysis and improvement,  but clearly it’s none of these and therefore was 
in the wrong section. However, there are now two clauses that address nonconformity: 
clause 8.7 and 10.2. The difference between these two is that clause 8.7 addresses outputs 
from production and service provision processes, whereas clause 10.2 addresses noncon-
forming systems, products and services. To conform to ISO 9001:2015 organizations will 
now need to inform the customer of nonconforming process outputs detected after delivery 
of products, during or after the provision of services. 

 Analysis and evaluation 

 The requirements on analysis and evaluation are almost the same as those in the 2008 ver-
sion, except that to conform to ISO 9001:2015 organizations will now need to demonstrate 
that planning has been successfully implemented. 

 Management review 

 Management review was previously located under clause 5 on  Management Responsibility , but 
as it performs an evaluation function, it is has now been located under section 9 on  Performance 
Evaluation . To conform to ISO 9001:2015 organizations will now need to: 

 • consider information on monitoring and measurement results; 
 • consider information on issues concerning external providers and other relevant inter-

ested parties; 
 • consider the adequacy of resources required for maintaining an effective QMS; 
 • consider the effectiveness of actions taken to address risks and opportunities. 

 Improvement 

 In the 2008 version, improvement was addressed in clause 8.5 and included three sections: 
 Continual improvement, corrective action and preventive action . The preventive action 
requirements have been incorporated into clause 6.1 of the 2015 version under the heading 
“ Actions to address risks and opportunities ”. The scope of the requirements for improve-
ment in the 2008 version could be interpreted as only applying to the QMS and not the 
products and services the organization provides, but this anomaly has now been corrected. 
To conform to ISO 9001:2015 on improvement organizations will now need to: 

 • determine and select opportunities for improvement that enhance customer 
satisfaction; 

 • improve processes to prevent nonconformities; 
 • improve products and services to meet known and predicted requirements. 

 Nonconformity and corrective action 

 To conform to ISO 9001:2015 organizations will now need to deal with the consequences 
when a nonconformity occurs, including those arising from complaints. 
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 Requirements withdrawn 

 Documenting the QMS 

 From its inception, ISO 9001 has required the QMS to be documented, but this requirement 
has now been removed. However, whether the organization chooses to document its QMS 
or any part of it is now at the discretion of its management. There are exceptions where 
specifi c activities and results are to be documented (see  Table 32.1 ), but in general the only 
documentation required is that which the organization determines as being necessary for the 
effectiveness of the quality management system. More on this topic can be found in  Chapter 
15  and  Chapter 32 . 

 Quality manual 

 The requirement for a quality manual was introduced in the 1987 version, but it was 
only required when stated as a customer requirement. In the 1994 version, it became a 
general requirement and was required to cover the requirements of the standard. It was 
this requirement that created the mould from which all quality manuals were to be cast; 
it was this requirement that expressed the purpose of the quality manual. The vast major-
ity of manuals paraphrased the requirements of the standard and included the quality 
policy, quality objectives, quality procedures and other associated instructions, forms and 
records as is portrayed by the pyramid documentation structure. The guidance provided 
in ISO 10013:1995 perpetuated the approach whereby the manual responded to each 
requirement of ISO 9001, which is demonstrated in Annex C of that standard showing an 
example section of a quality manual. 

 With the publication of the 2000 version, the requirements for a quality manual were 
changed, requiring it to describe the scope of the QMS and the interaction between the pro-
cesses of the QMS and to include or reference the procedures. The term  quality manual  was 
defi ned in ISO 9000:2005 as “a document specifying the quality management system of an 
organization”. The requirement remained in the 2008 version, but ISO 10013 was converted 
into a Technical Report and became ISO TR 10013:2001. Although the example section 
of a quality manual was withdrawn, the standard still included the pyramid documentation 
structure; however, the role of the documented procedures was changed from describing the 
activities of individual functional units needed to implement the quality system elements to 
describing the interrelated processes and activities required to implement the quality man-
agement system. 

 In the 2015 version, there is no reference to a quality manual, and the former requirement 
is replaced with a requirement for the QMS to include “documented information determined 
by the organization as being necessary for the effectiveness of the quality management sys-
tem”. It is therefore at the organization’s discretion whether it needs a document it wishes to 
label as a quality manual. The term  quality manual  remains in ISO 9000:2015, but its defi ni-
tion has changed. It is now defi ned as a “specifi cation for the quality management system of 
an organization”, where a specifi cation is defi ned as a “document stating requirements”. So, 
a quality manual no longer describes how the organization works, but specifi es the charac-
teristics or requirements of the QMS. 

 Is a quality manual necessary? To address this question, we need to examine the purpose 
of the quality manual. There are three basic types: 
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 A. Manuals that specify requirements for the organization’s QMS. These may or may not 
mirror the clauses of the standard. 

 B. Manuals that explain to interested parties how the organization satisfi es the require-
ments of ISO 9001. These mirror the clauses of the standard. 

 C. Manuals that explain how the quality of the organization’s products and services 
is managed. These may describe the network of management and operational 
processes and the fl ow of information or product as it passes into, through and out 
of them. 

 Type A manuals are a vehicle for management to communicate their policies, and they might 
be structured around the clauses of ISO 9001 or some other sequence. They are used by 
process and procedure developers and internal auditors. 

 Type B manuals are of use to customers, external auditors, internal auditors, personnel 
preparing tenders and negotiating contracts and those training for such roles. Some may be 
slender volumes, and others may contain procedures and other information more suitable for 
a type C manual. 

 Type C manuals may contain confi dential information and therefore may not be made 
available to outside bodies. They may be used internally as a means of: 

 • communicating the organization’s mission, vision, values, policies and objectives and 
how they are realized through the business processes; 

 • showing how the system has been designed; 
 • showing how work fl ows into, through and out of the organization among the depart-

ments and the linkages between them; 
 • showing who does what; 
 • training new people; 
 • analysing potential improvements. 

 There will be a need to do all of this in one form or another; therefore, the removal of 
the requirement from ISO 9001 does not remove the need for the information. In deciding 
whether to retain the quality manual, relabel it, revise it or scrap it, give due consideration 
to the points mentioned here. 

 Documented procedures 

 Requirements for documented procedures were introduced in the 1987 version and contin-
ued through to the 2008 version. To begin with, 30 documented procedures were required 
which had been reduced to 6 in the 2008 version. In the 1987 version, requirements were 
to be implemented through procedures, and in the 1994 revision a distinction was made 
between procedures and documented procedures as not all procedures were intended to be 
documented. In the 2000 revision, a general requirement was introduced for QMS docu-
mentation to include “documents needed by the organization to ensure the effective plan-
ning, operation and control of its processes”, which appeared to contradict an additional 
requirement for six documented procedures. In the 2015 version, this contradiction has been 
removed, as no procedures are required. 

 As with the quality manual, we need to examine the purpose of procedures and docu-
mented procedures in particular. A procedure is defi ned in ISO 9000:2015 as a “specifi ed 
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way to carry out an activity or a process”, where the word  specifi ed  means “stated 
explicitly, clearly and defi nitely” (ISO Glossary, 2016) and therefore any activity that is 
required to be carried out in a certain way is a candidate for a procedure. If it is neces-
sary to document the procedure because it is too complicated for it to become a habit, 
or to expect people to memorize it or too risky to rely on memory, a documented pro-
cedure may be necessary. Therefore, the removal of the requirement from ISO 9001 for 
documented procedures does not remove the need for them. This topic is also addressed 
in  Chapter 32 . 

 Management representative 

 A requirement for the appointment of a management representative was introduced into 
the 1987 version and remained until its removal in the 2015 version. Because the term 
 management representative  was introduced in North Atlantic Treaty Organization (NATO) 
standards in the 1960s, it has always been expressed in the singular. The reason for its 
removal in part was necessitated by an ISO/IEC Directive that stipulates that standards 
be performance based as opposed to design prescriptive. This rule comes about as a result 
of the adoption of the World Trade Organization Technical Barriers to Trade Agreement 
(WTO/TBT), which placed an obligation on ISO to ensure that the international standards 
it develops, adopts and publishes are globally relevant. The stipulation mentioned earlier 
is one of several that, if not met by an international standard, opens it to being challenged 
as creating a barrier to free trade (ISO/IEC, 2015). It is likely that the way the require-
ment for a management representative was expressed in the 2008 version of ISO 9001 was 
deemed prescriptive because it disallowed a company from sharing the duties between two 
or more individuals, and therefore the change was made to bring ISO 9001 into compli-
ance with international trade rules. 

 Completion of design validation 

 Design validation was introduced into the 1994 version, although design qualifi cation and 
test was addressed in the 1987 version. The requirement for design validation to be com-
pleted prior to the delivery or implementation of the product wherever practicable was 
introduced in the 2000 version. In the committee draft of the 2015 version there was a 
requirement for transfer from development to production or service provision to take place 
when actions outstanding or arising from development have been completed. However, 
this requirement did not appear in the fi nal draft, and so any constraint on when design 
validation is to take place is at the organization’s discretion. Should problems arise after 
the release of product that can be traced back to a premature release of its design, the 
two requirements where nonconformity may be cited are clauses 8.3.4d) and e) (see also 
 Chapter 39 ). 

 Changes in terminology 

 New terms and defi nitions for old terms 

 Eighty-four terms were defi ned in ISO 9000:2005, and in ISO 9000:2015 there are 146. Of 
the 62 new terms, only 24 are used in ISO 9001, and these are as follows:  
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  Documented information 

 Data, documentation and records are now frequently processed electronically. Therefore, the 
new term  documented information  has been created to describe and take account of this situ-
ation. The term subsumes the previous concepts of documentation, documents, documented 
procedures and records (ISO/TMB/JTCG N 359, 2013). 

 Simplifi cation 

 Some common words have been introduced into the defi nitions to simplify their construction 
and ensure consistency across multiple management system standards. 

 Object 

 The word  object  has been introduced into defi nitions of the terms  capability ,  design and 
development ,  quality  and  review  in place of a list of objects (systems, products, services, 
process, etc.) or, as in the case of the term  quality , inserting the term  object  where it was 
absent previously. This particular change is signifi cant because it allows the term  quality  to 
be used for the quality of anything and therefore not restrict its use to the unstated, but often 
assumed,  product or service . 

 Objective 

 The word  objective  has been defi ned separately, which simplifi es the defi nition of the term 
 quality objective  but within ISO 9001 no other type of objective is referred to other than a 
quality objective. 

 Policy 

 The word  policy  has been defi ned separately, which simplifi es the defi nition of the term  qual-
ity policy  but within ISO 9001 no other type of policy is referred to other than a quality policy. 

 New defi nitions for old terms 

 Auditor 

 The term  auditor  has been simplifi ed by removing the unnecessary statement “with the dem-
onstrated personal attributes and competence” because the standard requires persons to be 
competent. 

Activity* Engagement Measurement* Policy*
Complaint* External provider Monitoring* Regulatory requirement*
Context of the organization Feedback* Objective* Risk
Data* Improvement* Output* Statutory requirement*
Determination* Innovation Outsource*
Documented information Involvement Performance*

*Terms used in ISO 9001:2008 but not defi ned in ISO 9000:2005.



34 Part 1 Introduction

 Competence 

 The term  competence  has been redefi ned to signify that someone who is competent must be 
able to achieve intended results, and this will have signifi cant consequences as is discussed 
in  Chapter 29 . 

 Continual improvement 

 The term  continual improvement  has been redefi ned so that it relates to enhancing perfor-
mance rather than fulfi lling requirements, and this, too, will have signifi cant consequences as is 
addressed in  Chapter 59 . 

 Corrective action 

 The term  corrective action  has been redefi ned emphasizing that a corrective action is an 
action to prevent recurrence. In fact, the way the term was used in ISO 9001:2008 clause 
8.5.2 was clearer than the defi nition in ISO 9000:2005. 

 Customer satisfaction 

 The term  customer satisfaction  has been modifi ed, replacing the word  requirements  with 
 expectations . This removes an implied limitation that ISO 9001 is only concerned in meeting 
requirements specifi ed by customers (see  Chapter 54 ). 

 Customer 

 The term  customer  has been redefi ned so as to be applicable to people or organizations that 
could receive a product or a service, thereby bringing marketing into the QMS. 

 Interested party 

 The term  interested party  has been modifi ed, removing the condition of the party being inter-
ested in an organization’s success. This term was not used in ISO 9001:2008. 

 Management system 

 The term  management system  has been modifi ed by including the defi nition of the term 
 system  (reversing the practice of simplifi cation) and including  processes  but in a way that 
makes the defi nition ambiguous (see  Chapter 8 ). 

 Organization 

 The term  organization  has been modifi ed to bring in the concept that it exists to achieve 
objectives. This is not a signifi cant change, but it does rule out any gathering of people from 
qualifying as an organization in the context of ISO 9001. 
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 Process 

 The term  process  has been changed by removing the concept of transformation of inputs, 
recognizing that work can qualify as a process by simply using inputs. It does not have to 
transform them (see also  Chapter 9 ). 

 Product 

 The term  product  has been redefi ned so that it now only applies to the organization’s outputs 
and not the outputs from internal processes, as was previously the case. This clarifi es the 
applicability of some requirements and should remove confusion, for example, a noncon-
forming product is no longer a nonconforming output from an internal process but a noncon-
forming deliverable to a customer. In redefi ning the term  product , it also now only applies 
to an output that can be produced without any transaction taking place between the organi-
zation and the customer. Therefore, an order is received and a tangible output is provided 
such as hardware, software, information, etc. In the 2008 version, the term  product  included 
service, which caused some confusion, so now the two are separated. 

 Quality management system 

 The term  quality management system  has been modifi ed to recognize that it is part of a man-
agement system and not a separate management system. This could be a signifi cant change, 
depending on the prevailing beliefs.  Part of  does not mean it’s a subsystem (see  Chapter 8 ). 

 Summary 
 ISO 9001:2015 looks very different from ISO 9001:2008 primarily because of the new 
structure imposed on all management systems standards by ISO Directives. Perhaps the 
most signifi cant change is the change in approach from a prescriptive standard defi ning 
what an organization has to do to demonstrate it can provide conforming products and 
services, to one that places that responsibility fi rmly in the hands of top management. The 
introduction of understanding the context of the organization and the identifi cation of risks 
as a prerequisite to establishing the QMS is a new approach which should make the QMS 
more suitable for its purpose. Although most requirements in the 2008 version have been 
carried over, the introduction of risk-based thinking allows management to decide the level 
at which requirements apply to deliver products and services that enhance customer sat-
isfaction. The removal of requirements for a quality manual, documented procedures and 
a management representative will create confusion among some users before they realize 
the advantages. The new terminology may not even be noticed but may create confusion 
when it is, but overall the changes will help organizations improve their performance.  
A video of the potential impact of the changes is available on the companion website.
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 Introduction 
 In the sixth edition of this Handbook was a chapter with the title “A fl awed approach”, 
which addressed some 15 criticisms and misconceptions about ISO 9001 using, in some 
cases, arguments made by John Seddon in his book  The Case against ISO 9000 . Seddon’s 
criticism was based on his observations on the use of ISO 9001 prior to publication of the 
2000 revision. However, several criticisms remained valid and, in some cases, will always 
be made against ISO 9001 because of the fundamental principle on which it is based: that 
standards used in a regulatory framework improve organizational effectiveness. Whether 
they do or don’t improve organizational effectiveness rather depends on how they are used. 
If an organization seeks to make the pursuit of quality its fi rst priority and, having consulted 
ISO 9001 identifi es opportunities for improving its performance, ISO 9001 has proved to 
be a useful tool. But if an organization is coerced by its customers into using ISO 9001 to 
build a system of documents that enable it to become certifi cated, ISO 9001 has proved 
to be a means to an end that has neither changed the organization’s attitude towards quality 
nor added value. There are, of course, organizations that sit somewhere between these two 
extremes for which ISO 9001 does bring benefi ts but also some unwelcome bureaucracy. 

 In this chapter, we will address the following criticisms and misconceptions: 

 • Whether the standard remains a requirement for doing business 
 • The extent to which certifi cation is perceived as the goal 
 • Whether the standard remains a prescription for conformance 
 • Whether it is designed for auditors or for the business 
 • The extent to which variation, a key factor in managing quality, has been neglected 
 • Whether organizations have management systems which function independently of 

one another 
 • The notion that the standard only applies to administrative functions of professional 

services 
 • Whether the “document what you do” approach has been banished for good 
 • Whether the new version will sideline those auditors who insisted on documentation 

for the  one in a million event  
 • Whether it is management or customers that lead organizations towards using ISO 

9001 
 • Whether the purpose is to conform to the standard or enhance customer satisfaction 
 • Whether effectiveness is measured by conformity or by alignment of results 
 • Whether the focus remains on conformity to procedures 

 How the 2015 version has 
changed misconceptions 

 3 
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 A requirement for doing business 
 Several ISO standards – mainly those concerned with quality, health, safety or the environ-
ment – have been adopted in some countries as part of their regulatory framework or are 
referred to in legislation for which they serve as the technical basis. However, such adop-
tions are sovereign decisions by the regulatory authorities or governments of the countries 
concerned. ISO itself does not regulate or legislate. Although voluntary, ISO standards may 
become a market requirement, as has happened in the case of ISO 9001, and this has led to 
the perception that ISO 9001 is a requirement for doing business. 

 ISO 9001 was designed for use by customers to gain an assurance of product and service 
quality. It replaced a multitude of customer-specifi c requirements which suppliers had to 
meet and thus made it easier for them to bid for work. Coupled with the certifi cation scheme, 
it enabled suppliers to demonstrate that they had the ability to consistently meet customer 
requirements and thus reduce multiple assessments and reduce costs. 

 It is not that this approach to quality assurance is fl awed, for it goes back centuries to 
when traders joined guilds to prove their competence and keep charlatans out of their 
market. What is fl awed is the approach of using ISO 9001 for situations where it is simply 
inappropriate. ISO 9001 was originally designed for situations where there was a contrac-
tual relationship between customer and supplier, but in the 1994 version that provision 
was removed and the standard is now only applicable where an organization needs to 
demonstrate its ability to consistently provide products and services that meet customer 
and legal requirements, but many customers have invoked it in contracts, regardless of 
the need. 

 ISO 9001 is now being used through the supply chain as a means of passing customer 
requirements down the line and saving the purchaser from having to assess for themselves 
the capability of suppliers, and this has led to certifi cation becoming the goal. 

 There has been no change in ISO 9001 that affects this situation. 

 Making certifi cation the goal 
 Many organizations have been driven to seek ISO 9001 certifi cation by pressure from cus-
tomers rather than as an incentive to improve business performance and have therefore 
sought the quickest route. One of the problems with this is that it creates an opportunity for 
“people to cheat, they do what they need to do to avoid the feared consequence of not being 
registered” (Seddon, 2000). Seddon calls this coercion and argues that it does not foster 
learning which is, of course, true and is an unfortunate consequence of any separate inspec-
tion regime. It is therefore not surprising that some organizations will play the game to win 
at all costs. 

 The fl aw in the approach was that customers were led to believe that imposing ISO 9001 
would improve product and service quality. To top it all, the organizations themselves 
believed that by getting the certifi cate they have somehow, overnight, become a champion 
of quality. Putting the badge on the wall made them feel “World Class” but in reality, not 
very much had changed. Whether the CEO was committed to quality before ISO 9001 was 
adopted, it often did not change the way of thinking. 

 To achieve anything in our society we inevitably have to impose rules and regulations – 
what the critics regard as command and control – but unfortunately, any progress we make 
masks the disadvantages of this strategy. There is a need for regulations to keep sharks out of 
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the bathing area, but if the regulations prevent bathing, we defeat the objective, as did many 
of the customers that imposed ISO 9001. 

 Although ISO 9001:2015 is less prescriptive and does place responsibility for the 
effectiveness of the management system on top management rather than their representa-
tive, there is nothing in the new version that will stop certifi cation from being perceived 
as a goal. 

 Conformance or performance 
 The fl aw in the certifi cation process prior to the adoption of the 2015 version is that when 
the standard was used as the acceptance criteria, it was so prescriptive that it was easy 
to fi nd nonconformity. The standard is now more performance based, where the intended 
results of the QMS are derived from stakeholder needs and expectations, and therefore this 
together with risk-based thinking should mark a decline in the prescriptive approach taken 
with previous versions of the standard and may make the certifi cate worth having and easier 
to determine capability. 

 Designed for auditors, not for the business 
 Invariably, ISO 9001 is implemented incorrectly. It is an assessment standard but has been 
used as a design standard, resulting in new systems of documentation that exist for the 
benefi t of auditors and not the business. By focusing only on the assurance requirements as 
interpreted by external auditors (see later), the management systems have been designed to 
pass the scrutiny of the third-party auditors rather than the scrutiny of top management. In 
some cases, the standard has been used wisely by looking at what it requires that is not done 
and assessing the benefi ts of change, but this is quite rare. 

 In being less prescriptive, the new version makes its use more diffi cult for auditors. The 
organization now determines the scope of the QMS, what it considers important, how it will 
address risks and opportunities and what documentation it needs. There are now require-
ments that address human factors, so the auditor is therefore faced with revealing evidence 
that the decisions taken by top management have not impaired the organization’s ability to 
consistently provide products and services that meet customer and applicable legal require-
ments and enhance customer satisfaction. So, in summary, the new version looks as though 
it’s been designed for businesses rather than for auditors. 

 Neglecting variation 
 In 2014 the author carried out a review of standards pertinent to quality management sys-
tems and extracted statements that refer to the words  variation ,  variability  and  variable  
regardless of context. It was found that none of the primary specifi cation quality system 
standards in use over the last 50 years include the words  variation ,  variability  or  variable  
among the requirements. Ford’s Q101 standard stands out as an exception, with the concept 
of variation included in both requirements and guidance provisions. Strangely, this did not 
follow through to its successor, ISO TS 16949, but would have been conveyed through 
customer-specifi c requirements. 
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 ISO 9000:2015, which purports to address fundamental concepts, is devoid of the 
words  variation ,  variability  and  variable . The concept of variation appears to have been 
sidelined, confi ned to guides and isolated to sector-specifi c standards, although varia-
tion itself is ubiquitous and as relevant to the service and public sectors as it is to the 
manufacturing sector. Those who fail to manage variation do so at their peril, but ISO 
9001:2015 introduces the concept of risk, which is defi ned therein as the “effect of 
uncertainty”. Variability is one of the four types of uncertainty; therefore, it may be 
argued that the concept of variation is already embodied in ISO 9001:2015 through use 
of the word  risk . 

 Multiple management systems 
 ISO 9001 requires organizations to establish a quality management system as a means of 
ensuring that customer requirements are met. The misconception here is that many orga-
nizations failed to appreciate that they already had a management system, and because the 
language used in ISO 9001 was not consistent with the language of their business, many 
people did not see the connection between how results were achieved and what the standard 
required. So instead of mapping the requirements of ISO 9001 onto the business, they started 
to create a paper system that responded to the requirements of ISO 9001, thus separating this 
 system  from the business as shown in  Figure 3.1 .   

 The danger is that as more and more management system standards emerge, more and 
more management systems will be created, separating more parts from the business. 

 In 1987 ISO 9001 was the only international standard specifying requirements for a 
management system, but by 2015 there were 28 such standards, as identifi ed in  Table 2.3 . 
From a systems perspective, this could be interpreted as nothing more than an increase 
in the number of systems of interest, where a system is a model constructed for the pur-
poses of studying a particular situation. However, from a user’s perspective, it has resulted 
in multiple management systems, each being developed in response to an ISO standard. 
Each of the standards required there to be a policy for XXX that provided a framework 

Figure 3.1   Separate management systems
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for objectives for XXX that were achieved by means of an XXX management system 
owned by an XXX manager as illustrated in  Figure 3.2 . Although in 2015 ISO had not 
published standards for all the management systems shown in the diagram, it remains a 
real possibility, notwithstanding the introduction of Annex SL, which itself is based on 
the premise that an organization may have multiple management systems which function 
independently of one another.   

 Annex SL encourages standards writers and users to believe that organizations establish 
management systems in response to management system standards. An organization has 
one purpose and thus one system for accomplishing that purpose. Different aspects of this 
system can be assessed to examine particular capabilities, and it is these aspects that should 
be expressed in “management system standards”. 

 For the purpose of studying capability or for external certifi cation, it may be conve-
nient to examine the organization from the perspective of particular objectives and the 
organization’s capability of achieving those objectives. These perspectives might be 
fi nancial, product or service quality, social responsibility, environment, occupational 
health and safety, information security, etc. This may result in these different per-
spectives being labelled financial management system, quality management system, 

Figure 3.2   Multiple systems heading in different directions led by disparate teams
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environmental management system, etc., but these perspectives are of the whole system – 
they are not distinct subsystems because they each contain common elements; see  Chapter 8  
for further explanation. 

 Although the new version does perpetuate the notion of a separate management system, 
it now requires the QMS requirements to be integrated into the organization’s business pro-
cesses, so there is an attempt to break from the past and ensure the way quality is managed 
is integral to the business and not separate from it. 

 Misunderstanding in professional services 
 There has also been a perception in the service industries that quality management systems 
conforming to ISO 9001 only deal with the procedural aspects of a service and not the profes-
sional aspects. For instance, in a medical practice, the ISO 9001 quality management system 
is often used only for processing patients and not for the medical treatment. In legal practices, 
the quality management system again has been focused only on the administrative aspects and 
not on the legal issues. The argument for this is that there are professional bodies that deal 
with the professional side of the business. In other words, the quality management system 
only addresses the non-technical issues, leaving the profession to address the technical issues. 
This is not quality management. The quality of the service depends on both the technical and 
non-technical aspects of the service. Patients who are given the wrong advice would remain 
dissatisfi ed even if their papers were in order or even if they were given courteous attention 
and advised promptly. To achieve quality, one must consider both the product and the service. 
A faulty product delivered on time, within budget and with a smile remains a faulty product! 

 Although the new version permits the organization to determine the scope of the QMS 
and, in theory, separate it from technical work, the requirements clearly place the organiza-
tion under an obligation to ensure conformity of its products and services and the enhance-
ment of customer satisfaction and to ensure persons doing work under its control that affects 
the performance and effectiveness of QMS are competent. This draws the work of the pro-
fessional into the QMS. 

 The “document what you do” approach 
 An approach to ISO 9001 that found favour was that of “Document what you do, do what 
you document and prove it.” It sounded so simple, and it appeared to match the expectations 
of third-party auditors who often asked questions such as: 

 • What do you do? 
 • In which procedure is it documented? 
 • Can you show me evidence of conformity with this procedure? 

 This approach was described by Jack Small of IBM (Small, 1997). Although Small explains 
the approach slightly differently, the explanatory statements he made were often overlooked 
by those who adopted the approach: 

 • Say what you do (i.e. establish appropriate quality controls and systems). 
 • Do what you say (i.e. ensure that everyone involved follows the established 

processes). 
 • Show me (i.e. demonstrate compliance of your quality system to an external auditor). 
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  Box 3.1    SAY – DO 
 When Admiral Rickover stepped down as head of U.S. Navy nuclear power pro-
grams in the early 1980s he addressed a joint session of Congress in which he 
mentioned a trend he had observed in the Navy that concerned him greatly. This 
consisted of a leader devising a plan to address a problem and then just simply not 
executing it. He called it SAY – DO, meaning “SAYing” that something would 
be done, but not actually “DOing” it. This was a fl aw in the implementation of 
ISO 9001 a decade or so after Rickover’s observations as fi rms issued their quality 
policies and procedures and then failed to implement them. 

 It may appear as though this was the tenet of ISO 9001 prior to the 2000 version, but was 
not in fact what the standard required. The standard actually required the organization “to 
establish, document and maintain a quality system as a means of ensuring that product or 
service conforms to specifi ed requirements”. It was not recognized then that it needed far 
more than documented procedures to ensure that a product or service conforms to specifi ed 
requirements. In subsequent versions, it requires the organization “to establish, document, 
implement and maintain a quality management system to ensure that customer requirements 
are determined and are met with the aim of enhancing customer satisfaction”. Therefore, if 
after documenting what you do and doing what you documented and proving it to third-party 
auditors, your quality management system failed to: 

 a) ensure that products and services conform to specifi ed requirements; 
 b) ensure customer requirements were determined; 
 c) ensure customer requirements were met; 
 d) enhance customer satisfaction; 

 . . . then clearly your quality management system should be deemed ineffective. 
 By  documenting what you do  you overlook the possibility that what you are doing 

is not consistent with the requirements. You may, in fact, be doing things that result in 
delivery of nonconforming products or services and that result in customer complaints; 
therefore, why would you want to document these? This approach also tends to focus 
only on tangible activities and overlooks the way people think, the informal network that 
makes things happen and the values that shape behaviour and lead to action, and so the 
result of  documenting what you do  creates an imperfect representation of how the orga-
nization is managed. 

 By proving only that you do what you have documented, you overlook the objectives of 
the system and the results it is delivering. If you test products before shipment and document 
you do this, then demonstrate that you are testing products before shipment,  you have docu-
mented what you do, you have done what you documented and you have proven it . However, 
if the people doing these tests are not customer focused, they might skip some tests to avoid 
the tedium and go home early. If all you have is a record that the test had been performed 
or a tick in the appropriate box, you would be none the wiser. To be confi dent that what was 
done was what was supposed to be done, you need confi dence in the people. This requires a 
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different approach and could be why in ISO 9001:2015 there is greater emphasis on human 
factors by: 

 • addressing risks to prevent or reduce undesired effects; 
 • managing the social and psychological factors of the process environment; 
 • ensuring persons are aware of the implications of not conforming with the quality 

QMS requirements; 
 • taking action to prevent human error. 

 Documentation for the one in a million event 
 The persistence of the auditors to require documentation led to situations where docu-
mentation only existed in case something went wrong – in case someone was knocked 
down by a bus. The fl aw in this approach is that although the unexpected can result in 
disaster for an organization, it needs to be based on a risk assessment. There was often 
no assessment of the risks or the consequences. This could have been avoided simply by 
asking the question “so what?” So there are no written instructions for someone to take 
over the job, but even if there were, would it guarantee there were no hiccups? Would it 
ensure product or service quality? Often the new person sees improvements that the pre-
vious person missed or deliberately chose not to make – often the written instructions are 
of no use without training, and often the written instructions are of no value whatsoever 
because they were written by people who were not doing the job. Requiring documented 
instructions for every activity would be sensible if what we were creating was a com-
puter program because the instructions were needed to make the computer function as 
intended. People don’t need written instructions to make them function; a management 
system is not a computer program. Those people who have been brought into the organi-
zation to accomplish an objective will seize the opportunity and begin to work without 
waiting for written instructions. 

 ISO 9001:2015 now requires risks to be identifi ed and addressed, and this requirement can 
be used to great effect. It can be used to reduce the amount of documentation maintained by the 
organization and even justify not applying requirements in certain situations. 

 Management-led or customer-led approach 
 From clause 1 of ISO 9001 it can be deduced that the standard is to be used to assess the 
organization’s ability to meet customer, statutory and regulatory requirements applicable to 
the product or service. It is not designed to be used as a design specifi cation for management 
systems. In the Guide to Selection and Use (ISO, 2016) it states that 

 it is highly recommended that you use ISO 9000 to become familiar with the basic 
concepts and the language used before you adopt ISO 9001 to achieve a fi rst level of 
performance. The practices described in ISO 9004 may then be implemented to make 
your quality management system more effective and effi cient in achieving your busi-
ness goals and objectives. 

 (At the time of going to press, ISO 9004 was undergoing revision.) 
 The fl aw in this approach is that management systems are being established to meet the 

requirements of ISO 9001 at the demand of customers or the market, and therefore this 
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is a market- or customer-led approach. It may not result in outcomes which will satisfy 
all stakeholders. In such a documented system, there are likely to be no processes beyond 
those specifi ed in ISO 9001 and within those processes no activities that could not be 
traced to a requirement in ISO 9001. Invariably, users go no further and do not embrace 
ISO 9004. Had ISO 9004 been promoted and used as a system design requirement, the 
management system would be designed to enable the organization to deliver outcomes that 
satisfi ed all stakeholders. ISO 9001 could then be used to assess the organization’s ability 
to meet customer requirements and, if necessary, ISO 14001 could be used to assess the 
organization’s ability to meet environmental requirements and so on for health, safety, 
security, etc. 

 A misunderstood purpose 
 It was believed that by operating in accordance with documented procedures, errors would 
be reduced and consistency of output would be ensured. If you fi nd the best way of achiev-
ing a result, put in place measures to prevent variation, document it and train others to 
apply it, it follows that the results produced should be consistently good. The fl aw in this 
argument is that you can’t build a system from a set of procedures as though a manage-
ment system is just a pile of paper. If it were a pile of paper, it wouldn’t do very much on 
its own; there has to be some energizing force for the system to ensure customer require-
ments are met. 

 In the third edition of ISO 9001 in 2000, only six documented procedures were required 
and the emphasis placed upon processes. Some organizations going through the transition 
from previous versions only produced six documented procedures and converted the other 
procedures into work instructions or renamed them as processes, which largely missed the 
point. The tragedy was that certifi cation body auditors accepted this approach. They misun-
derstood the difference between procedures and processes and continued to prescribe activi-
ties as though by doing so they were describing processes. Those starting afresh were not 
so constrained and had the opportunity to take a process approach, but invariably this has 
resulted in procedures presented as fl ow charts instead of text, thus again exhibiting a mis-
understanding between procedures and processes. 

 Application of ISO 9001 can result in organizations writing procedures and following 
them, regardless of losing sight of the objective. This claim is hard to refute, and it is true 
not only for ISO 9001–registered organizations but also for any organization that places 
adherence to procedures above achievement of objectives. In ISO 9001:2015 there are no 
requirements for specifi c procedures and more emphasis is placed on ensuring products and 
services meet requirements, but the standard still misses the point. Look at the fi rst require-
ment in clause 4.4 where it requires the organization to “establish, implement and maintain a 
quality management system and continually improve its effectiveness in accordance with the 
requirements of this International Standard”. This emphasizes that the purpose of the system 
is to meet the requirements of ISO 9001 and not to provide products and services that satisfy 
the organization’s stakeholders. A simple amendment would have changed the focus consid-
erably. If we look at clause 9.2.2 on internal audit, we see that it requires the organization to 
conduct internal audits to determine whether the quality management system conforms to 
the requirements of ISO 9001; again, a misunderstanding of purpose. There is no require-
ment to audit the system to establish how effective it is in enabling the organization to satisfy 
its customers. Again, a simple amendment would make internal audits add value instead of 
a being a box-ticking exercise. 
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  Box 3.2    Applying the process approach 
 If auditors apply the process approach, they would fi rst look at what results were 
being achieved and whether they were consistent with the intent of ISO 9001 and 
then discover what processes were delivering these results, and only after doing 
this, establish whether these processes complied with stated policies, procedures 
and standards. 

 Measure of effectiveness 
 ISO 9001 requires top management to review the management system at defi ned intervals 
to ensure its continuing suitability, adequacy and effectiveness, where effectiveness was 
deemed to be the extent to which the system was implemented. The fl aw in this approach 
is that it led to quality being thought of as conformity with procedures. This preoccupation 
with documentation alienated upper management so that internal auditors had great dif-
fi culty in getting commitment from managers to undertake corrective action. Where audi-
tors do discover serious breaches of company policy or non-adherence to procedure, the 
managers might commit to take action, but when most of the audit fi ndings focus on what 
they might regard as trivia, the auditor loses the confi dence of management. The manage-
ment reviews were fuelled by customer complaints and nonconformities from audits and 
product and process inspections, which when resolved maintained the status quo but did 
not measure the effectiveness of the system to achieve the organization’s objectives. But 
as the system was not considered to be how the organization achieved its results, it was 
not surprising that these totally inadequate management reviews continued in the name 
of keeping the badge on the wall. Had top management understood that the system was 
simply how the organization functioned and that reviewing the system was synonymous 
with reviewing the effectiveness of the organization in meeting its goals, they might have 
held a different perception of management reviews and committed more time and energy 
into making them effective. 

 ISO 9001:2015 now ties the QMS to the organization’s purpose and strategic direction. It 
requires that the issues affecting the ability of the QMS to achieve its intended results and the 
needs and expectations of relevant stakeholders be considered when determining the scope 
of the QMS. It therefore defi nes its success criteria rather better than conformity with the 
standard, as was previously the case. 

 Measuring conformity with procedures 
 ISO 9001 has indeed encouraged the notion that following the correct procedures was all 
that was needed to provide a quality product or service. When people are subjected to exter-
nal controls, they will be inclined to pay attention only to those things which are affected 
by the controls. There is a tendency for people to  do what you count and not what counts . 
This approach was one of the factors that led to the death of a baby in Haringey, North Lon-
don, UK, in August 2007 as social workers stuck by the rules and their supervisor defended 
their position. The belief that following the correct procedures produces quality may not 
be the case in top management, but in a large organization, managers at lower levels are 
often judged on their ability to play the game, stick to the rules and adhere to the policy 
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and procedures. Under an authoritarian management style, people don’t step out of line for 
fear of losing their jobs. It is true in most organizations and particularly within those where 
targets are set for every conceivable variable. 

 Many quality managers feel obliged to take external auditors seriously because their boss 
would not be pleased to receive reports of nonconformity. Instead of appointing a person 
with a wealth of experience in quality management who might expect a salary appropriate 
to their experience, organizations sometimes chose for their quality manager a less quali-
fi ed person who was at an immediate disadvantage with the third-party auditor. Sometimes 
they select a person with many years of experience with a certifi cation body. This can have 
the desired effect of facing like with like, but a third-party auditor might not have suffi cient 
experience in developing quality management systems. It is more important for a quality 
manager to understand the factors on which the achievement of quality depends and know 
how to infl uence them rather than understand the requirements of ISO 9001 because such 
a person will be able to prevent the organization from being adversely infl uenced by an 
external auditor. 

 ISO 9001:2008 did not eliminate this perception because it required the organization 
to implement the measurement processes needed to ensure conformity of the quality 
management system. But in ISO 9001:2015 it now requires the measurement needed to 
ensure valid results which is focused on performance rather than conformance and should 
lead to there being more focus on results and less on following procedures. 

 Summary 
 When ISO 9001 was fi rst published in 1987 it consolidated what was at that time com-
mon practices within the Western manufacturing industry for managing product quality. 
These had evolved from scientifi c management introduced at the turn of the 20th century 
and were therefore predicated on a  prescriptive approach  to management. This created 
many misconceptions of how work should be managed to increase the quality of its out-
puts, and the language used in ISO 9001 reinforced this approach. This changed with the 
2000 version of ISO 9000, but remnants of the approach remained, and the 2015 version 
has addressed some of these as has been shown in this chapter. Whether those people 
encountering ISO 9001 in 2015 for the fi rst time will have the misconceptions addressed 
in this chapter or an entirely different set is impossible to say, but it’s likely that wherever 
standards are used in a regulatory framework to improve organizational effectiveness, 
misconceptions will prevail. 
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 Key messages from Part 1 

 Chapter 1 Putting ISO 9001 in context 
  1 Trade depends on the strength of the customer–supplier relationship, and this relation-

ship survives through trust and confi dence at each stage in the supply chain. 
  2 The intent of ISO 9001 is to enable an organization to demonstrate its capability and 

in so doing give their customers confi dence that they will meet their needs and expec-
tations and consequently build trust. 

  3 Standards for quality have been traced as far back as 11th century BCE, and those for 
quality systems came in just after WWII. The ISO 9000 family of standards is just 
one small group of standards among over 19,500 internationally agreed upon standards 
that are instrumental in facilitating international trade. 

  4 The primary users of these standards are intended to be organizations acting as either 
customers or suppliers. 

  5 ISO standards are developed by industry experts and not by employees of ISO. 
  6 ISO standards receive public scrutiny prior to their approval, which is based on a 

consensus of two-thirds of the participating members. 
  7 ISO 9001 is not a quality management system, nor does it defi ne requirements for an 

organization’s products and services, but is a set of requirements for a quality manage-
ment system. 

  8 ISO 9001 applies to organizations that need to demonstrate their ability to meet customer 
requirements, either because it’s mandated by contract or because it provides a competitive 
advantage or because organizations prefer to use internationally recognized standards. 

  9 Customer requirements are intended to include requirements of consumers, clients, 
end users, retailers, benefi ciaries and purchasers. 

 10 Conformity with ISO 9001 implies that every time a product or service is provided 
by the organization, it will meet the customer’s needs and expectations, regardless 
of its specifi cation because it has anticipated and taken account of those needs and 
expectations. 

 11 Conformity with ISO 9001 also implies that should an organization satisfy its customers 
by meeting most of their requirements, it can be relied on to undertake continual improve-
ment to meet all their requirements and thereby enhance customer satisfaction. 

 12 ISO 9001 can apply after an organization has received an order for specifi c products and 
services, but it can also apply in situations when the requirements for a product or service 
have yet to be determined and there is only an unsatisfi ed need or potential want. 

 13 ISO 9001 is intended to be used in contractual situations by customers seeking con-
fi dence in their supplier’s capability, and therefore it is an assessment standard rather 
than a design standard. 
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 14 ISO 9001 certifi cation may be mandated in the directives of common markets where 
the free movement of goods and services is a condition of entry. 

 15 ISO 9001 certifi cation worldwide peaked in 2010 at 1.2 million with an average fall 
of 6% over the last fi ve years. 

 Chapter 2 Comparison between 2008 and 2015 editions 
 16 The primary objectives of the revision to ISO 9000 and ISO 9001 were to develop 

a simplifi ed set of standards that will be applicable to all types of organizations and 
for the documentation required to be more relevant to the desired results of the 
organization. 

 17 Roughly 80% of the requirements of the 2008 version are embedded in the 2015 
version. 

 18 New requirements include those for: 

 a. determining issues that affect the ability of the QMS to achieve its intended results; 
 b. holding top management to account for the effectiveness of the QMS; 
 c. integrating QMS requirements into the organization’s business processes; 
 d. promotion of risk-based thinking and the process approach; 
 e. identifying and addressing risks and opportunities; 
 f. determining the knowledge necessary for the operation of the organization’s 

processes; 
 g. planning of changes; 
 h. considering the needs and expectations of relevant interested parties; 
 i. implementing actions to prevent human error. 

 19 Requirements withdrawn include those for: 

 a. documenting the QMS; 
 b. documented procedures; 
 c. quality manual and management representative. 

 20 New concepts include: 

 a.  documented information  to subsume the previous concepts of documentation, 
documents, documented procedures and records; 

 b.  competence  has been redefi ned to signify that someone who is competent must 
be able to achieve intended results; 

 c.  product  is now referred to as product and service and used only to designate the 
organization’s outputs; 

 d.  external providers  replace suppliers. 

 Chapter 3 How the 2015 version has changed misconceptions 
 21 One of the principles upon which ISO 9001 is based is that standards used in a regula-

tory framework improve organizational effectiveness. 
 22 ISO 9001:2015 is far less prescriptive than previous versions and this fl exibility may 

change perceptions that it has been designed more for businesses than for auditors. 
 23 Although variation is ubiquitous, it’s not been mentioned in the standard since its 

inception; however, by introducing risk and hence uncertainty, variability has indirectly 
been introduced. 
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 24 Although the standard perpetuates the notion of separate management systems, it now 
necessitates the QMS requirements to be integrated into the organization’s business 
processes, thereby ensuring the way quality is managed is integral to the business and 
not separate from it. 

 25 The introduction of risks and opportunities can be used to reduce the amount of docu-
mentation maintained by the organization and even justify not applying requirements 
in certain situations. 

 26 ISO 9001:2015 now ties the QMS to the organization’s purpose and strategic direction, 
thereby making its effectiveness judged by performance rather than conformance, and 
this should lead to there being more focus on results and less on following procedures. 



 Part 2 

 Anatomy and use 
of the standards 

 Introduction to Part 2 
 ISO 9000 is a specifi c standard, but is also a general term for what has become the ISO 9000 
phenomenon, meaning not just the single standard, but the infrastructure that has grown 
around ISO 9001 certifi cation. It might therefore be a surprise to learn that there are 18 
standards in the ISO 9000 family and although a detailed knowledge of all of them is not 
essential to meet the intent of ISO 9001,  Chapter 4  provides an overall appreciation of the 
range of standards, together with the basic requirements, and  Chapter 5  provides a practical 
guide for using these standards which, if adopted, will enable organizations to obtain greater 
benefi t from the ISO 9000 family of standards. 

 A historical perspective 

 The story of ISO 9001 is a story of standards, methods and regulation. From when the Egyp-
tians built the pyramids in around 3000 BCE, through China’s Western Zhou Dynasty from 
1600 BCE and into the modern era, there is evidence to show that: 

 • standards are an ancient concept that has survived several millennia; 
 • a means of verifying compliance often follows the setting of standards; 
 • the formalizing of working practices is centuries old and seen as a means to consis-

tently meet standards; 
 • market regulation (relative to the standard of goods and services) has been around for 

centuries for the protection of both craftsmen and traders. 

 Some milestones in the evolution of standards and practices in the management of quality 
follow: 

 1100 Guild system in Europe monopolized trade by setting standards for the quality of 
goods and the integrity of trading practices. Some outside merchants were prohib-
ited altogether from participating in a particular trade. 

 1300 Edward I, King of England, brought in a statute that no gold or silver be sold until 
tested by the “Gardiens of the Craft” and struck with the leopard’s head fi rst known 
as the king’s mark. 

 1776 Adam Smith, a Scottish social philosopher, wrote  Inquiry into the nature and 
causes of the Wealth of Nations  which infl uenced the way work was organized for 
the next 200 years. 
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 1911 Fredrick Winslow Taylor developed his principles of scientifi c management. 
 1913 The Aeronautical Inspection Department of the UK War Offi ce was formed to regu-

late the quality of aircraft production. 
 1940 Regulations requiring the approval of fi rms supplying materiel to the Ministry of 

Aircraft Production and the certifi cation of supplies (Form 649). 
 1956 10CFR 50 Appendix B Quality Assurance Criteria for Nuclear Power Plants and 

Fuel Reprocessing Plants. 
 1959 Mil-Q-9858, Quality Program Requirements. 
 1967 BS 9000–1 General requirements for a system for electronic components of 

assessed quality. 
 1968 AQAP 1, NATO Quality Control Requirement for Industry. 
 1972 BS 4891, A guide to quality assurance. 
 1973 Def Stan 05–21, Quality Control Requirements for Industry. 
 1974 CSA CAN3 Z299 Quality Assurance Program 
 1974 BS 5179, Guide to the Operation and Evaluation of Quality Assurance Systems. 
 1979 BS 5750, Quality Systems. 
 1987 ISO 9000, Quality Management Systems – First series. 
 1994 ISO 9000, Second series. 
 2000 ISO 9000, Third series. 
 2015 ISO 9000, Fourth series. 



 4  The ISO 9000 family of 
standards 

  The standards provide guidance and tools for companies and organizations who want to ensure 
that their products and services consistently meet customer’s requirements, and that quality is 
consistently improved.  

  International Organization of Standardization (2016)  

 Introduction 
 In this chapter, we provide an overall appreciation of the range of standards and in particular: 

 • The identity of the standards that make up the ISO 9000 family 
 • The characteristics of the core standards in the ISO 9000 family 
 • The relationship between the standards to illustrate how they are used 
 • The basis and purpose of the requirements 
 • A summary of the management requirements 
 • A summary of the assurance requirements 

 The ISO 9000 family of standards 
 All generic international quality management and quality assurance standards are the 
responsibility of ISO technical committee (ISO/TC) 176. They include standards com-
monly referred to as the ISO 9000 family. Related standards that are sector specifi c are the 
responsibility of other ISO technical committees (see  Table 4.1 ). In this table TS means 
Technical Specifi cation and TR means Technical Report. In October 2016 IATF 16949 was 
published by the International Automotive Task Force (IATF) and superseded and replaced 
ISO/TS 16949. The IATF will take over administration of the standard but remains a par-
ticipant on TC 176. 

 It should be noted that there are now three requirement standards in the ISO 9000 family: 
ISO 9001, ISO 10012 and ISO/TS 17582. 

 The purpose of these generic standards is to assist organizations in operating effec-
tive quality management systems, thereby facilitating international trade. It does this 
to facilitate mutual understanding in national and international trade and help organi-
zations achieve sustained success. This notion of sustained success is brought out in 
the title of ISO 9004, showing clearly the broad intent. However, as most organizations 
are driven towards the ISO 9000 family to gain certifi cation to ISO 9001 rather than to 
use ISO 9004, its purpose and intent are often overlooked. Although ISO 9001 specifi es 
requirements to be met by the organization, it does not dictate how these requirements 



Table 4.1   Standards in the ISO 9000 family

International standard Title What it’s used for

ISO 9000:2015 Quality management systems – 
Fundamentals and vocabulary

Used to understand the concepts 
and terms in ISO 9001

ISO 9001:2015 Quality management systems – 
Requirements

Used to assess the ability of a QMS 
to consistently provide conforming 
products and services and enhance 
customer satisfaction

ISO 9004:2009 Managing for the sustained 
success of an organization – A 
quality management approach

Used to design a management 
system that will deliver outputs 
that satisfy the needs of all of an 
organization’s stakeholders

ISO 10001:2007 Quality management – Customer 
satisfaction – Guidelines for codes 
of conduct for organizations

Used to guide development of a 
code expressing the organization’s 
policies for maintaining customer 
satisfaction in advertising, sales, 
delivery and post-delivery. Applies 
in Chapters 34 and 50.

ISO 10002:2014 Quality management – Customer 
satisfaction – Guidelines 
for complaints handling in 
organizations

Used to guide development of 
a complaints handling process. 
Applies in Chapters 34 and 58.

ISO 10003:2007 Quality management – Customer 
satisfaction – Guidelines for 
dispute resolution external to 
organizations

Used to guide development of 
a complaints handling process. 
Applies in Chapters 34 and 58.

ISO 10004:2012 Quality management – Customer 
satisfaction – Guidelines for 
monitoring and measuring

Used to guide development of a 
customer satisfaction monitoring 
process. Applies in Chapter 53.

ISO 10005:2005 Quality management systems – 
Guidelines for quality plans

Used to guide development of 
quality plans for specifi c projects. 
Applies in Chapter 22.

ISO 10006:2003 Quality management systems – 
Guidelines for quality management 
in projects

Used to guide the management of 
projects. Applies in Chapter 33.

ISO 10007:2003 Quality management systems – 
Guidelines for confi guration 
management

Used to guide development of 
processes for managing the physical 
and functional characteristics of 
products and services during their 
development, production and use. 
Applies in Chapters 37 and 41.

ISO 10008:2013 Quality management – Customer 
satisfaction – Guidelines for 
business-to-consumer electronic 
commerce transactions

Used to guide development of sales 
processes that use e-commerce. 
Applies in Chapter 34.

ISO 10012:2003 Measurement management 
systems – Requirements for 
measurement processes and 
measuring equipment

Used to assess whether 
measurement management systems 
are fi t for purpose. Applies in 
Chapters 27 and 52.

ISO/TR 10013:2001 Guidelines for quality management 
system documentation

Used to guide preparation of QMS 
documentation. Applies in Chapter 32.
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International standard Title What it’s used for

ISO 10014:2006 Quality management – Guidelines 
for realizing fi nancial and 
economic benefi ts

Used to guide the application of 
quality management principles. 
Applies in Chapter 5.

ISO 10015:1999 Quality management – Guidelines 
for training

Used to guide competence 
development. Applies in Chapter 29.

ISO/TR 10017:2003 Guidance on statistical techniques 
for ISO 9001:2000

Used to guide the selection and 
application of statistical techniques 
in production and service provision. 
Applies in Chapters 45 and 52.

ISO 10018:2012 Quality management – Guidelines 
on people involvement and 
competence

Used to guide people engagement 
in the development, operation and 
improvement of the QMS. Applies 
in Chapter 29

ISO 10019:2005 Guidelines for the selection of 
quality management system 
consultants and use of their services

Used to guide QMS certifi cation 
planning.

ISO/TS 17582:2014 Quality management systems – 
Particular requirements for the 
application of ISO 9001:2008 for 
electoral organizations at all levels 
of government

Used to assess ability of a QMS to 
consistently provide conforming 
products and services and enhance 
customer satisfaction for electoral 
organizations at all levels of 
government.

ISO 18091:2014 Quality management systems – 
Guidelines for the application 
of ISO 9001:2008 in local 
government

Used to guide development and 
operation of a QMS conforming to 
ISO 9001 in local government.

ISO 19011:2011 Guidelines for auditing 
management systems

Used to guide the planning, conduct 
and reporting of management system 
audits. Applies in Chapter 55

should be met; that is entirely up to the organization’s own management. It therefore 
leaves signifi cant scope for use by different organizations operating in different markets 
and cultures. 

 The associated certifi cation schemes (which are not a requirement of any of the standards 
in the ISO 9000 family) were launched to reduce costs of customer-sponsored audits per-
formed to verify the capability of their suppliers. The schemes were born out of a reticence of 
customers to trade with organizations that had no credentials in the marketplace.     

 The core standards in the ISO 9000 family 
 The core standards are a subset of the family of ISO/TC 176 standards. Together they form 
a coherent set of quality management system standards facilitating mutual understanding in 
national and international trade. Use of these standards is addressed later in this chapter, but 
it is important that each is put in the correct context (see  Figure 4.1 ).   

 At the core is the organization sitting in an environment in which it desires sustained 
success. To reach this state the fundamental concepts and vocabulary as expressed in ISO 
9000:2015 must be understood; then, if necessary, the organization demonstrates that it has 
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the capability of satisfying customers through assessment against ISO 9001 conducted in 
accordance with ISO 19011, and fi nally using ISO 9004, all parts of the management system 
are managed, producing results that satisfy the needs and expectations of all stakeholders, 
thereby delivering sustained success. Each of these standards has a different purpose, intent, 
scope and applicability as indicated in  Table 4.2 .     

Figure 4.1   ISO 9000 core standards relationship

Table 4.2   Core standards in the ISO 9000 family

Attribute ISO 9000 ISO 9001 ISO 9004 ISO 19011

Purpose To facilitate 
common 
understanding of 
the concepts and 
language used 
in the family of 
standards

To provide an 
equitable basis 
for assessing 
the capability of 
organizations to 
meet customer 
and applicable 
regulatory 
requirements

To assist 
organizations 
in achieving 
sustained success 
in a complex, 
demanding and 
ever-changing 
environment

To assist 
organizations in 
achieving greater 
consistency and 
effectiveness in 
auditing practices

Intent For use in 
conjunction with 
ISO 9001 and 
ISO 9004. It is 
invoked in ISO 
9001 and therefore 
forms part of the 
requirements

This standard 
is a prescriptive 
assessment 
standard used 
for obtaining an 
assurance of quality 
and therefore 
for contractual 
and certifi cation 
purposes only

This standard 
is a descriptive 
standard and 
therefore for 
guidance only 
and not intended 
for certifi cation, 
regulatory or 
contractual use

For use in 
internal and 
external auditing 
of management 
systems
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 The terms and defi nitions in ISO 9000 are invoked in ISO 9001 and thus form part of 
the requirements and will be the basis on which an auditor can judge the acceptability of 
something, for example, whether an action qualifi es as a corrective action or whether a party 
qualifi es as an interested party, as these and another 140 terms are defi ned in ISO 9000:2015. 

Attribute ISO 9000 ISO 9001 ISO 9004 ISO 19011

What it 
covers

Defi nes the 
principles and 
fundamental 
concepts and terms 
used in the ISO 
9000 family

Defi nes the 
requirements 
of a quality 
management 
system, the 
purpose of which 
is to enable the 
organization to 
continually satisfy 
their customers

Describes how 
organizations 
can achieve 
sustained success 
by applying 
the quality 
management 
principles

Provides 
guidance on 
the principles 
of auditing, 
managing audit 
programmes, 
conducting 
management 
system audits 
and guidance on 
the competence 
of management 
system auditors

What it 
applies to

Applies to all 
terms used in the 
ISO 9000 family of 
standards

Applies where an 
organization needs 
to demonstrate 
its ability to 
provide products 
and services that 
meet customer 
and regulatory 
requirements 
and aims to 
enhance customer 
satisfaction

Applies to any 
organization, 
regardless of size, 
type and activity 
seeking sustained 
success

Applies to all 
organizations 
needing to 
conduct internal 
or external audits 
of quality and/
or environmental 
management 
systems or to 
manage an audit 
programme

Facts and 
fi gures

131 defi nitions; no 
requirements

10 sections; 51 
clauses; 301 
requirements

8 sections; 64 
clauses; no 
requirements

7 sections; 45 
clauses; no 
requirements

Comment The context and 
interpretation of 
the requirements 
will not be 
understood without 
an appreciation of 
the concepts that 
underpin them. 
Also without an 
understanding 
of the terms, 
the standards 
are prone to 
misinterpretation.

In theory, if 
suppliers satisfy 
ISO 9001, only 
conforming products 
or services are 
provided. This 
would reduce the 
need for customers 
to verify the product 
on receipt. However, 
ISO 9001 does not 
defi ne everything an 
organization needs 
to do to satisfy its 
customers.

There are 
significant 
benefits in using 
the standard 
as a basis for 
assessing current 
capability. There 
is no doubt that 
if an organization 
were to follow the 
guidance given 
in ISO 9004, 
it would have 
no problem in 
demonstrating it 
had an effective 
management 
system

ISO 19011 
expands the 
requirements 
of ISO 9001 
clause 9.2 on 
internal auditing. 
The guidance is 
equally applicable 
to any type of 
management 
system
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ISO 9004 is referenced in ISO 9001 as a guide to improvement beyond the requirements of 
ISO 9001. 

 The requirements 

 The basis for the requirements 

 The requirements of ISO 9001 are claimed to have been based on set of seven quality man-
agement principles (see  Chapter 5 ). However, they have not been derived from them, as 
the requirements have evolved in parallel over many decades, and the principles were only 
defi ned for the 2000 version. ISO 9001 contains over 300 requirements spread over seven 
sections, but the way the requirements are grouped creates some anomalies and some ambi-
guities which are addressed in later chapters. 

 Purpose of requirements 

 The purpose of these requirements is to enable an organization to provide an assurance of 
product and service quality. They are not intended to be for developing a quality manage-
ment system. If we ask of every requirement, “would confi dence in the quality of the product 
or service be diminished if this requirement was not met?” we should, in principle, get an 
affi rmative response, but this might not always be the case. Validation of the 2015 ver-
sion sought to solicit answers to the following four questions from the committee members 
responsible for its development (TC 176): 

 • Is the clause easy to understand? 
 • Is the clause easy to use or apply? 
 • Is the clause easy to translate from English to your language? 
 • Is the clause easy to audit? 

 There was a change in direction in 2000 when the ISO 9000 family changed its focus from 
procedures to processes, and another change in 2015 when understanding the organiza-
tion’s context became the driving force in QMS development. These changes are illus-
trated  Figure 4.2 . ISO 9001:2008 clearly positions the system of managed processes as 
the means for generating conforming products or services with the intent that these create 
satisfi ed customers. ISO 9001:2015 goes further and creates a cycle of sustained perfor-
mance, driven from understanding the organization’s context through an extended system 
of managed processes to produce results (consistently conforming products and services) 
that satisfy all stakeholders.   

 The basic management requirements 

 Further on in this book we comment on the structure of ISO 9001 and the 300+ require-
ments in more detail, but we can condense these into the following eight management 
requirements: 

 1 Purpose – review the organization’s purpose and the needs and expectations of the 
stakeholders relative to this purpose. This is addressed by clause 4.2. 



Chapter 4 The ISO 9000 family of standards 59

 2 Context – scan the environment to determine the factors affecting the ability of the 
organization to fulfi ll its purpose, decide priorities for action and set the strategic 
direction. This is addressed by clause 4.1. 

 3 Policy – defi ne the overall intentions, principles and guiding values related to quality 
commensurate with the organization’s purpose and strategic direction. This is addressed 
by clause 5.2. 

 4 Planning – establish objectives, measures and targets for fulfi lling the organization’s 
purpose and its policies; assess risks and develop plans and processes; and determine 
the resources needed for achieving the objectives that take due account of these risks. 
This is addressed by clauses 4.4, 6.1, 6.2 and 7.1. 

 5 Implementation – resource, operate and manage the plans and processes to deliver 
outputs that achieve the planned results. This is addressed by clauses 7.1 to 7.5 and 
clause 8. 

 6 Measurement – monitor, measure and audit processes; the achievement of objectives; 
and adherence to policies and the satisfaction of stakeholders. This is addressed by 
clauses 8, 9.1.1, 9.1.2 and 9.2. 

 7 Review – analyse and evaluate the results of measurement, determine performance 
against objectives and determine changes needed in policies, objectives, measures, 
targets and processes for the continuing suitability, adequacy and effectiveness of the 
system. This is addressed by clauses 9.1.3 and 9.3. 

 8 Improvement – undertake action to bring about improvement by better control, better 
utilization of resources and better understanding of stakeholder needs. This might 
include innovation and learning. This is addressed by clauses 6.3 and 10. 

Figure 4.2   The changing purpose in ISO 9001
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 The basic assurance requirements 

 We can also condense the requirements of ISO 9001 into fi ve assurance requirements: 

 1 The organization shall demonstrate its commitment to the achievement of quality. This 
is addressed by clause 5.2. 

 2 The organization shall demonstrate that it has effective policies for creating an envi-
ronment that will motivate its personnel into satisfying the needs and expectations of 
its customers and applicable statutory and regulatory requirements. This is addressed 
by clause 5.1. 

 3 The organization shall demonstrate that it has effectively translated the needs and 
expectations of its customers and applicable statutory and regulatory requirements into 
measurable and attainable objectives. This is addressed by clause 6.2. 

 4 The organization shall demonstrate that it has a network of processes for enabling the 
organization to meet these objectives in the most effi cient way. This is addressed by 
clauses 7.1 and 8.1. 

 5 The organization shall demonstrate that it is achieving these objectives as measured, 
that they are being achieved in the best way and that they remain consistent with the 
needs and expectations of its stakeholders. This is addressed by clause 9. 

 Summary 
 In this chapter, we focused on the ISO 9000 family of standards, explaining the composition 
of the family, their relationships, intent and applicability. There are only three requirements 
standards in the family, but the most commonly used standard is ISO 9001. There are over 
300 requirements in ISO 9001 spread over 7 sections, and so it’s not easy to grasp the full 
intent simply by scanning through the pages. We therefore examined the purpose of the 
requirements and summarized them in two sets, a set of eight management requirements and 
a set of fi ve assurance requirements, and cross-referred to the relevant clauses of the standard 
to act as a simple guide. 



 5  A practical guide to using 
these standards 

 Introduction 
 There are three ways of using these standards: 

 • As a source of information on good practices that can be consulted to identify oppor-
tunities for improvement in business performance 

 • As set of requirements and recommendations that are implemented by the 
organization 

 • As criteria for assessing the capability of a management system or any of its com-
ponent parts 

 In this chapter, we address the pros and cons of either consulting, implementing or applying 
management system standards and in particular: 

 • The usefulness of the standards 
 • What you should do before, during and after consulting these standards 
 • What you should do before you change anything 
 • The misnomer of implementing ISO 9001 
 • How to go about applying these standards from the point of view of the organization 

and a customer or third party 
 • How the right level of attention becomes a critical success factor 
 • The relevance and use of the quality management principles 
 • The relevance and use of PDCA in developing a quality management system 

 Usefulness of the standards 
 The standards capture what may be regarded as good practice in a particular fi eld. The infor-
mation has been vetted by those deemed to be experts by ISO member states, and therefore 
one can defer to any of these standards as a legitimate authority in the absence of anything 
more appropriate. They are, however, but one of several sources of authoritative informa-
tion. With this caveat in mind, these standards can be useful in: 

 • Forming ideas 
 • Settling arguments 
 • Clarifying terminology, concepts and principles 
 • Identifying the right things to do 
 • Identifying the conditions for ensuring things are done right 



62 Part 2 Anatomy and use of the standards

 Before consulting the standards 
 Before consulting any of the standards, either a need for improvement in performance or 
a need for demonstration of capability should have been identifi ed and agreed with senior 
management. 

 Ideally the objectives for change and a strategy for change should also have been estab-
lished to indicate the direction and the means of getting there. This will place these standards 
in the correct context. Consulting the standards before doing this will prejudice the strategy 
and may result in compliance, with the standard becoming the objective, thereby changing 
perceptions as to the motivator for change. 

 The need for improvement might arise from: 

 • a performance analysis showing a declining market share or signifi cant number of 
customer complaints either with the product or the associated services; 

 • a competitor analysis showing that productivity needs to be increased to compete on 
price and delivery; 

 • a market analysis showing a demand for confi dence that operations are being managed 
effectively; 

 • an analysis of the environment that identifi es opportunities for creating new markets, 
products or services. 

 If the organization is currently satisfying its stakeholders but lacks a means of demonstrat-
ing its capability to customers or regulators that demand it, certifi cation to ISO 9001 may 
provide a satisfactory solution, but it is not the only solution unless given no option by the 
customer. 

 While consulting the standards 
 There is no doubt that ISO 9001 is the top-selling international standard of all time, but other 
standards in the family have not had similar success, which creates a major problem with the 
use of these standards. 

 When consulting these standards, bear in mind the following: 

 • They refl ect the collective wisdom of various organizations and  experts  that participate 
in the development of national and international standards. 

 • They have been produced by different committees and therefore as a group of standards 
will contain inconsistencies, ambiguities and even confl icting statements. 

 • They do not yet fi t together as a system with all prescriptions and descriptions aligned 
to an overarching purpose and set of principles. 

 • Compromises often must be made for the standards to be a consensus of at least 75% 
of the voters in the ISO community. 

 • What you read is not necessarily the latest thinking on a topic or the result of the 
latest research primarily because of the review cycle (often fi ve years) being so 
protracted. 

 • The standards refl ect practices that are well proven and possibly now outdated in some 
quarters but have stood the test of time and are used universally. 

 • Common terms may be given an uncommon meaning, but terminology is by no means 
consistent across this class of standards thus making their use more diffi cult (manage-
ment system, correction and corrective action being typical examples). 
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 • Some phrases might appear rather unusual and this is to preserve meaning when 
translated into other languages (use of the term interested party in place of stakeholder 
is one example) and as a result creates ambiguities. 

 • Requirements are not necessarily placed in their true relationship and context due to 
the constraints of the medium by which the requirements are conveyed. As a result, 
users and auditors often treat requirements in isolation when in fact they are all 
interrelated. 

 Although there is the opportunity for changing these standards, there may not be any desire 
for change because of the various vested interests. If organizations have based their approach 
on one or more of these standards, they will be reluctant to sponsor any change that might 
result in additional costs, regardless of the benefi ts. These organizations might be willing 
to institute the changes informally rather than to have them imposed through an externally 
assessed standard. 

  Box 5.1    Axiom 
 1 Understand the intent. 
 2 Understand the impact. 
 3 Understand how to make it happen. 
 4 Understand how to make it a habit. 

 When a family of standards is embraced, studied and applied intelligently, there can be 
enormous benefi ts from its use. However, standards of this type can lend themselves to mis-
use by spreading the information so widely across several documents and by not translating 
the concepts into requirements with a clarity that removes any ambiguity. 

 The most important factor is that whatever the statement in these standards, it is neces-
sary to understand the intent (i.e. what it is designed to achieve). There is simply no point 
in following advice unless you fully understand the consequences (i.e. what the impact will 
be) and have a good idea of what you might have to do to make it happen and to sustain the 
benefi ts it will bring. Sustained levels of performance will only arise when the new practices 
become ingrained in the culture and become habitual. This makes it imperative that you do 
not limit your reading to ISO 9001 alone but also include the guidance standards and other 
relevant literature. 

 After consulting the standards 
 Having consulted the standards, you need to: 

 • Put your fi ndings in context, as not everything you read will be applicable in your 
organization. 

 • Assess the impact (benefi ts, drawbacks) on the organization of applicable provisions. 
 • Validate your fi ndings with other sources (books, articles, peers etc.). 
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 If it seems like what is expressed in the standards accords with good practice and offers 
practical benefi ts, then by all means follow the advice given. 

 Before you change anything 
 At some stage after you have obtained your ISO 9001 certifi cate, people will ask you about 
the benefi ts it has brought to the organization. Unless you capture the state of the organi-
zation and its performance beforehand, you can only provide a subjective opinion. It is 
therefore highly advisable to record a series of benchmarks that you can use later to deter-
mine how far you have progressed. A simple model is provided with the self-assessment in 
relation to the quality management principles further on in this chapter, but you also need 
measurements against your key performance indicators such as: 

 • Time to market (time it takes to get a new product or service into the market) 
 • Customer satisfaction (customer perception of your organization and its products and 

services) 
 • Conformity (measure of conformity, e.g. ratio of the number of products returned to 

those shipped or system availability if you are a service provider such as phone com-
pany, energy supplier, etc.) 

 • Supplier relationships (supplier perception of your organization and the way you deal 
with them) 

 • On-time delivery 
 • Processing delays (the impact of shortages, bottlenecks, down time) 
 • Employee satisfaction (employee perception of your organization and the way you 

attend to their needs) 
 • External failure costs (costs of correcting failures after product or service delivery) 
 • Internal failure costs (costs of correcting errors detected before product delivery or 

during service delivery) 
 • Appraisal costs (costs of detecting errors) 

 Remember to use the same measurement process after certifi cation; otherwise, the results will 
be invalidated. 

  Box 5.2    Applying or implementing ISO 9001? 
 Do we implement or apply ISO 9001? The two words do have different meanings, and 
therefore their use produces different results. It’s the difference between putting into 
effect (implement) and bringing something to bear on another (apply). 

 Implementing ISO 9001 results in companies setting up separate ISO 9001 quality 
management systems, whereas application of ISO 9001 results in using the standard 
to see where improvements to existing policies and practices can be improved. You 
can’t apply a coat of paint to a surface that does not exist or a principle to a situation 
that does not exist. 

 The word  application  is used in the title of ISO TS 9002, and the word  apply  is used 
in clause 4.3 of ISO 9001. 
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 Implementing management system standards 
 Some ways in which these standards have been promoted have not helped their cause 
because they have been perceived as addressing issues separate from the business of man-
aging the organization. Invariably organizations are being told to implement ISO 9001 or 
some other standard, but implementation is often not the best approach to take. Hence, in 
response, some organizations have set up new systems of documentation that run in parallel 
to the operating systems in place. Regrettably, certifi cation has followed implementation, 
and it is certifi cation that has driven the rate of adoption rather than a quest for economic 
performance. 

 When we implement something, we put it into effect, we fulfi l an obligation. In fact, many 
organizations have implemented these standards because they have put it into effect and 
fulfi lled an obligation to do as required and recommended by the standard. 

  Box 5.3    Stop what you are doing 
 The biggest mistake many make is in following the ritual; document what you do, do 
what you document and prove it, and continue to pursue activities and behaviours that 
adversely affect performance. This approach is like taking medicine but continuing the 
lifestyle that prompted the medication in the fi rst place. 

 Implementation implies we pick up the standard and do what it requires. As the stan-
dards don’t tell us to stop doing those things that adversely affect performance, these things 
continue. If the culture is not conducive to the pursuit of quality, these things will not only 
continue but also make any implementation of standards ineffective. Doing as the standards 
require will not necessarily result in improved performance. A far better way is to consult 
the standards (as described earlier), establish a system that enables the organization to fulfi l 
its goals (as described in  Chapter 15 ) and then assess the system by applying the standards 
as described next. 

 Applying management system standards 

 By the organization 

 If you apply these standards instead of implementing them, you design a system that enables 
you to achieve your goals and then use ISO 9001 to assess whether this system conforms 
to the requirements. The guides may help you consider various options, even fi nd the right 
things to do, but it is your system, your organization, so only you know what is relevant. 

 In applying these standards, you should not create a separate system but look at the orga-
nization as if it were a system and look for alignment with the requirements and recommen-
dations of the various standards. Only change the organization’s processes to bring about 
an improvement in its performance, utilization of resources or alignment with stakeholder 
needs and expectations. Where there is no alignment: 

 a) Verify that the requirement is really applicable in your circumstances. 
 b) Change the organization’s processes only if it will yield a business benefi t. 
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 Changing a process simply to meet the requirements of a standard is absurd; there must be a 
real benefi t to the organization. If you can’t conceive any benefi t, take advice from experts 
who should be able to explain what benefi ts your organization will get from a change. ISO 
9001:2015 required risk-based thinking, and therefore it’s expected that organizations will 
use its resources wisely. 

 If the organization is seeking to develop a QMS that conforms to ISO 9001, it will be 
tempting to label the project “ISO 9001 implementation” or similar and the project leader 
“ISO 9001 project manager”. Try and avoid such labels, as they detract from what the orga-
nization is trying to do. The goal is not to meet ISO 9001. That’s like saying my object in 
going to university is to get a degree when it should be to get a university education. The 
goal is to give the organization the capability to satisfy its customers so labels such as quality 
improvement or customer fi rst send out more appropriate signals. 

 By the customer or a third party (conformity assessment) 

 Customers and third-party certifi cation bodies use the assessment standards such as ISO 
9001 and ISO 14001 to determine the capability of other organizations to satisfy certain 
requirements (customer, environment, security, etc.). This is called conformity assessment, 
which refers to a variety of processes whereby goods and/or services are determined to 
meet voluntary or mandatory standards or specifi cations. Conformity assessment is there-
fore limited to the scope of the standard being used, and thus (unlike the excellence model 
or the self-assessment criteria in ISO 9004) it is not intended to grade organizations on their 
capability. An organization either conforms or it doesn’t conform. 

 ISO 9001 was primarily intended for situations where customers and suppliers were in a 
contractual relationship. It was not intended for use where there were no contractual rela-
tionships. It was therefore surprising that schools, hospitals, local authorities and many other 
organizations not having a contractual relationship with their “customer” would seek ISO 
9001 certifi cation. Even in contractual situations, demonstration of capability is often only 
necessary when the customer cannot verify the quality of the products or services after deliv-
ery. The customer may not have any way of knowing that the product or service meets the 
agreed requirements until it is put into service by which time it is costly in time, resource 
and reputation to make corrections. In cases where the customer has the capability to verify 
conformity, the time and effort required are an added burden, and their elimination helps 
reduce costs to the end user. 

 In many cases, using ISO 9001 as a contractual requirement is like using a sledgeham-
mer to crack a nut – it was totally unnecessary and much simpler models should have 
been used. 

 Level of attention to quality 
 In the fi rst section of the Introduction to ISO 9001 there is a statement that might appear 
progressive, but depending on how it is interpreted, it could be regressive. The statement is: 
“The adoption of a quality management system should be a strategic decision of an organi-
zation.” The very idea of adopting a QMS implies it’s not a system but a set of principles or 
methods – but more on that in  Chapter 8 . 

 What would top management be doing if they adopted a QMS? Would they be agreeing to: 
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 • implement the requirements of ISO 9001 and subject the organization to periodic 
third-party audit as evidence of commitment to quality? 

 • document the approach they take for the management of product or service quality 
and subsequently do what they have documented? 

 • manage the organization as a system that delivers stakeholder satisfaction? 

 It all comes down to their understanding of the word  quality  and this is what will determine 
the level of attention to quality. 

 Although the decision to make the management of quality a strategic issue will be an 
executive decision, the attention it is given at each level in the organization will have a bear-
ing on the degree of success attained. 

 There are three primary organization levels: the enterprise level, the business level and 
the operations level. Between each level there are barriers. At the enterprise level, the execu-
tive management responds to the  voice  of the stakeholders, and on one level is concerned 
with profi t, return on capital employed, market share, etc., and on another level with care 
of the environment, its people and the community. At the business level, the managers are 
concerned with products and services and so respond to the  voice  of the customer. At the 
operational level, the middle managers, supervisors, operators, etc., focus on processes that 
produce products and services and so respond to the  voice  of the processes carried out within 
their own function. 

 In reality, these levels overlap, particularly in small organizations. The chief executive 
offi cer (CEO) of a small company will be involved at all three levels, whereas in the large 
multinational, the CEO spends all the time at the enterprise level, barely touching the busi-
ness level except when major deals with potential customers are being negotiated. Once the 
contract is won, the CEO of the multinational may confi ne his or her involvement to moni-
toring performance through metrics and goals. 

 Quality should be a strategic issue that involves the owners because it delivers fi scal per-
formance. Low quality will ultimately cause a decline in fi scal performance. 

 The typical focus for a quality management system is at the operations level. ISO 9001 
is perceived as an initiative for work process improvement. The documentation is often 
developed at the work process level and focused on functions. Much of the effort is focused 
on the processes within the functions rather than across the functions and only involves 
the business level at the customer interface, as illustrated in  Table 5.1 . For the application 
of ISO 9001 to be successful, quality must be a strategic issue, with every function of the 
organization embraced by the management system that is focused on satisfying the needs of 
all stakeholders. 

Table 5.1   Attention levels

Organizational 
Level

Principle 
Process Focus

Basic Team 
Structure

Performance 
Issue Focus

Typical Quality 
System Focus

Ideal Quality 
System Focus

Enterprise Strategic Cross-Business Ownership Market Strategic
Business Business Cross-

Functional
Customer Administrative Business 

Process
Operations Work Departmental Process Task Process Work Process
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 In conversations about quality it is not unusual to fi nd that the focus shifts from prod-
uct quality, to process quality, to organization quality without there being any signal that 
the shift has taken place. A useful defi nition of quality is fi tness for purpose, so when we 
say the QMS only addresses those aspects of the organization which affect the quality 
of the goods and services provided to customers, we are focusing on product and service 
quality. But if we focus on process quality, we bring in more factors that affect the ability 
of the process to fulfi l its purpose because a process serves the needs of the organization 
as well as the needs of customers and therefore needs to be effi cient as well as effective. 
If we focus on the organization as a whole, we bring in even more factors that affect the 
ability of the organization to fulfi l its purpose because an organization serves the needs 
of all the stakeholders as well as the needs of customers. So, if an activity or a process 
is required for the organization, then it must contribute – directly or indirectly – to the 
overall quality of the organization.     

 The relevance and use of the quality management principles 

 The management principles 

 If we ask ourselves on what does the achievement of quality depend, we will fi nd that it 
rather depends upon our point of view. 

 In Edwards Deming’s seminars, he suggested that if you ask people to answer  Yes  or  No  to 
the question “Do you believe in quality?” no one would answer  No . They would also know 
what to do to achieve it, and he cited several examples which have been put into the cause-
and-effect diagram shown in  Figure 5.1  (Neave, 1990). It is the causes below the labels on the 
ends of each line that are the determinants. The labels simply categorize the causes. Deming 
regarded these factors as all wrong. Either singularly or all together they will not achieve 
quality. They all require money or learning a new skill, and as Lloyd Dobyns (Deming’s col-
laborator on the video library) says “They allow management to duck the issue.” However, 

Figure 5.1   Inappropriate determinants of quality
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he tells us that the fact that they won’t work does not mean each of them is wrong. Once 
the processes are predictable and the system is stable, a technique such as Just-in-Time is a 
smart thing to do.   

 We need principles to help us determine the right things to do and understand why we do 
what we do. The more prescription we have, the more we get immersed in the detail and lose 
sight of our objectives – our purpose – our reason for doing what we do. Once we have lost 
sight of our purpose, our actions and decisions follow the mood of the moment. They are 
swayed by the political climate or fear of reprisals. 

 Since the dawn of the industrial revolution, when man came out of the fi elds into the 
factories, management became a subject for analysis and synthesis in an attempt to discover 
some analytical framework upon which to build managerial excellence. Many management 
principles emerged, and indeed they continue to emerge in an attempt to help managers deal 
with the challenges of management more effectively. Over the last 20 years several prin-
ciples have been developed that appear to represent the factors upon which the achievement 
of quality depends: 

 1 Understanding customer needs and expectations (i.e. a customer focus) 
 2 Creating a unity of purpose and a quality culture (i.e. leadership) 
 3 Developing and motivating the people (i.e. engagement of people) 
 4 Managing processes effectively (i.e. the process approach) 
 5 Understanding the complex relationship between cause and effect (i.e. the systems 

approach) 
 6 Continually seeking better ways of doing things (i.e. continual improvement) 
 7 Basing decisions on facts (i.e. evidence-based decision-making) 
 8 Realizing that you need others to succeed (i.e. relationship management) 

 These eight factors represent the causes of quality as shown in the cause-and-effect diagram 
in  Figure 5.2 . In this diagram, it is the causes below the labels on the ends of each line that 
are a few of the factors infl uencing quality either positively or negatively. A failure either 
to understand the nature of any one of these factors or to manage them effectively will 

Figure 5.2   Quality management principles
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invariably lead to a quality failure, the consequences of which may be disastrous for the 
individual, the customer, the organization, the country and the planet.   

 In the ISO/TC 176 guide: Quality management principles, it is stated that “quality man-
agement principles are a set of fundamental beliefs, norms, rules and values that are accepted 
as true and can be used as a basis for quality management” (ISO, 2015). It is a pity that this 
defi nition includes the word  rule  because principles are not rules (see  Box 5.4 ), but guides to 
action, implying fl exibility and judgement as to their appropriateness. 

  Box 5.4    Principles or rules 
 A principle is a fundamental law, truth or assumption that is verifi able. Management 
principles are a guide to action; they are not rules. “No entry to unauthorized person-
nel” is a rule that is meant to be obeyed without deviation, whereas a principle is 
fl exible; it does not require rigid obedience. A principle may not be useful under all 
conditions, and a violation of a principle under certain conditions may not invalidate 
the principle for all conditions. 

 A violation of a principle results in consequences, usually by making operations 
more ineffi cient or less effective, but that may be a price worth paying under certain 
circumstances. In order to make this judgement, managers need a full understanding 
of the consequence of ignoring the principles. 

 All the requirements of ISO 9001:2015 are related to one or more of these principles. 
These principles provide the reasons for the requirements and are thus very important. Each 
of these is addressed later. In the 2015 revision, the systems approach principle was removed 
and the process approach principle revised to include the phrase “interrelated processes that 
function as a coherent system”. This change does not fully recognize the principle involved, 
that the behaviour of a system is inherent in its structure, that it’s the interconnectedness 
among the elements that produces its behaviour. The process approach treats work as a 
process, a series of linear actions, whereas the systems approach looks for the interactions, 
the causal loops (see  Figure 8.7 ). For this reason, the systems approach principle has been 
retained in this Handbook. See also  Chapter 9 . 

 Customer focus 

 This principle was expressed in ISO 9000:2005 as follows: 

 Organizations depend on their customers and therefore should understand current and 
future customer needs, meet customer requirements and strive to exceed customer 
expectations. 

 This was changed in 2015 to “the primary focus of quality management is to meet cus-
tomer requirements and to strive to exceed customer expectations”, which is more like 
a statement of purpose than of a principle. Perhaps a better way of expressing this as a 
principle would be as follows:  When an organization manages in a way that increases the 
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quality of its outputs, it will more likely meet customer requirements and exceed customer 
expectations.  

 An organization applying the customer focus principle would be one in which people: 

 • understood customer needs and expectations; 
 • met customer requirements in a way that met the needs and expectations of all other 

stakeholders; 
 • communicated these needs and expectations throughout the organization; 
 • have the knowledge, skills and resources required to satisfy the organization’s 

customers; 
 • measured customer satisfaction and acted on results; 
 • understood and managed customer relationships; 
 • could relate their actions and objectives directly to customer needs and 

expectations; 
 • were sensitive to customer preferences and acted in a way that put the customer fi rst. 

 Leadership 

 This principle is expressed in (ISO, 2015) as follows: 

 Leaders at all levels establish unity of purpose and direction and create conditions in 
which people are engaged in achieving the organization’s quality objectives. 

 An organization applying the leadership principle would be one in which leaders are: 

 • establishing and communicating a clear vision of the organization’s future; 
 • establishing shared values and ethical role models at all levels of the organization; 
 • being proactive and leading by example; 
 • understanding and responding to changes in the external environment; 
 • considering the needs of all stakeholders; 
 • building trust and eliminating fear; 
 • providing people with the required resources and freedom to act with responsibility 

and accountability; 
 • promoting open and honest communication; 
 • educating, training and coaching people; 
 • setting challenging goals and targets aligned to the organization’s mission and 

vision; 
 • communicating and implementing a strategy to achieve these goals and targets; 
 • using performance measures that encourage behaviour consistent with these goals and 

targets. 

 Engagement of people 

 This principle is expressed in (ISO, 2015) as follows: 

 Competent, empowered and engaged people at all levels throughout the organization 
are essential to enhance its capability to create and deliver value. 
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 Previously the principle focused on involvement which is a passive concept, whereas 
engaged employees move in the same direction and at the same pace as their leaders. 

 An organization applying the engagement of people principle would be one in which 
people: 

 • feel personally and emotionally connected to the organization; 
 • feel pride in recommending it as a good place to work to other people; 
 • get more than just a wage or salary from working there and are attached to the intrinsic 

rewards they gain from being with the organization, and 
 • feel a close attachment to the values, ethics and actions embodied by the organization. 

 Process approach 

 This principle is expressed in (ISO, 2015) as follows: 

 Consistent and predictable results are achieved more effectively and effi ciently when 
activities are understood and managed as interrelated processes that function as a coher-
ent system. 

 This is the result of merging two principles that were previously referred to as the process 
approach and the systems approach. An organization applying the process approach prin-
ciple would be one in which people: 

 • know the objectives they must achieve and the process that will enable them to produce 
outputs that achieve these objectives; 

 • know what measures will indicate whether the objectives have been achieved; 
 • have clear responsibility, authority and accountability for the results; 
 • perform only those activities that are necessary to achieve these objectives and deliver 

these outputs; 
 • assess risks before taking action and act in a way that mitigates the impact of the 

risks; 
 • know what resources, information and competences are required to achieve the 

objectives; 
 • know whether the process is achieving its objectives as measured; 
 • understand how the outputs of one process affect the outputs of other processes; 
 • fi nd better ways of achieving the process objectives and of improving process 

effi ciency; 
 • regularly confi rm that the objectives and targets they are aiming for remain relevant 

to the needs of the organization. 

 Systems approach to management 

 This principle is expressed as follows: 

 An approach to managing an organization that recognizes its performance results from 
the interaction of interrelated elements and cannot be predicted by analysing each 
element taken separately. 
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 An organization applying the system approach principle would be one in which people: 

 • are able to visualize the organization as a system of interdependent elements; 
 • recognize that there is no “fi nal” model and that their model is a mental construct; 
 • understand their own mental models and experiment with using different models; 
 • constantly examine and make transparent their mental models, habits, values and 

assumptions; 
 • whatever problem they are experiencing is related to larger forces and interactions; 
 • understand that time delays and the chain effects of actions often mask the connection 

between cause and effect; 
 • understand that reality is a potential with multiple outcomes – it does not consist of 

simple cause-and-effect relationships; 
 • don’t lose sight of the whole even when dealing with the detail. 

 Improvement 

 This principle is expressed in (ISO, 2015) as follows: 

 Successful organizations have an ongoing focus on improvement. 

 An organization applying the improvement principle would be one in which people are: 

 • improving products, services, processes and systems – an objective for every individual 
in the organization; 

 • applying the basic improvement concepts of incremental improvement and breakthrough 
improvement; 

 • using periodic assessments against established criteria of excellence to identify areas 
for potential improvement; 

 • continually improving the effi ciency and effectiveness of all processes; 
 • promoting prevention-based activities; 
 • providing every member of the organization with appropriate education and training 

on the methods and tools of continual improvement; 
 • establishing measures and goals to guide and track improvements; 
 • recognizing improvements. 

 Evidence-based decision-making 

 This principle is expressed in (ISO, 2015) as follows: 

 Decisions based on the analysis and evaluation of data and information are more likely 
to produce desired results. 

 An organization applying the factual approach principle would be one in which people are: 

 • defi ning performance measures that relate to the quality characteristics required for 
the process, product or service being measured; 
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 • taking measurements and collecting data and information relevant to the product, 
process or service objective; 

 • ensuring that the data and information are suffi ciently accurate, reliable and 
accessible; 

 • analysing the data and information using valid methods; 
 • understanding the value of appropriate statistical techniques; 
 • making decisions and taking action based on the results of logical analysis balanced 

with experience and intuition. 

 Relationship management 

 This principle is expressed in (ISO, 2015) as follows: 

 For sustained success, an organization manages its relationships with interested parties, 
such as suppliers. 

 An organization applying the relationship management principle would be one in which 
people: 

 • understand which interested parties the organization depends on for its success and 
which may threaten its success; 

 • jointly establish clear understanding of the needs and expectations of those parties on 
which the organization depends for its success; 

 • endeavour to mitigate the effect of those parties that threaten its success; 
 • establish relationships that balance short-term gains with long-term considerations for 

the organization and society at large; 
 • create clear and open communications; 
 • initiate joint development and improvement of products, services and processes where 

economically viable; 
 • sharing information and future plans where it’s benefi cial to the organization; 
 • recognizing improvements and achievements with those interested parties that have 

contributed to the organization’s success. 

 Using the principles 

 Validating process design 

 The principles can be used in validating the design of processes, validating decisions and 
auditing systems and processes. You look at a process and ask: 

 • Where is the customer focus in this process? 
 • Where in this process are there leadership, guiding policies, measurable objectives and 

the environment that motivate the workforce to achieve these objectives? 
 • Where in this process is the engagement of people in the design of the process, the 

making of decisions, the monitoring and measurement of performance and the improve-
ment of performance? 

 • Where is the process approach to the accomplishment of these objectives? 
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 • Where in the management of these processes is recognition of the consequences of 
actions and decisions, the optimization of performance and the elimination of bottle-
necks and delays? 

 • Where in the process are decisions based on fact? 
 • Where is there continual improvement in performance, effi ciency and effectiveness of 

this process? 
 • Where is there a mutually benefi cial relationship with stakeholders in this process? 

 Identifying issues, risks and opportunities 

 Another use of the principles is as a tool for identifying issues, risks and opportunities. Clause 
4.1 requires we determine external and internal issues that affect our ability to achieve the 
intended results of the QMS, and clause 6.1 requires that we consider the issues referred to 
in clause 4.1 and determine the risks and opportunities that need to be addressed. We could 
therefore ask, what internal and external issues could potentially affect: 

 What internal and external issues could potentially affect: 

 (a) the ability of the organization to meet customer requirements and exceed customer 
expectations? 

 (b) conditions in which people are engaged in achieving the organization’s quality 
objectives? 

 (c) the competence, empowerment and engagement of people at all levels throughout the 
organization and their ability to enhance the organization’s capability to create and 
deliver value? 

 (d) the ability of the organization to manage activities as interrelated processes that func-
tion as a coherent system? 

 (e) the ability of the organization to focus on improvement? 
 (f) the ability of the organization to base decisions on the analysis and evaluation of data 

and information? 

 The resultant factors can then be assessed to establish the extent to which an increase or 
decrease impedes or facilitates performance. For example, we might identify management 
style as a key factor in people engagement and conclude that the recent appointment of an 
autocratic manager puts employee morale at risk. 

 Determining system maturity 

 Also, you can review the actual measures used for assessing leadership, customer rela-
tionships, personnel, processes, systems, decisions, performance and stakeholder rela-
tionships for alignment with the principles.  Table 5.2  is a maturity grid to test where 
your organization is relative to the seven quality management principles. An organization 
fully committed to quality would be at maturity level III. Simply score your organization 
against the criteria, placing your score at the most appropriate level. For example, if you 
believe that there is no proactive process for understanding customer needs, you would 
place a 1 in level I. There is a range (e.g. 4–6) to allow for “not sure, might be, some but 
not all” responses, etc. 
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 The relevance and use of PDCA 

 Historical perspective 

 Plan-Do-Check-Act (PDCA) has its origins in the scientifi c method that has evolved over 
400 years. Shewart turned the linear specifi cation, production and inspection process, which 
corresponded to the scientifi c process of acquiring knowledge, into a circular path. This, he 
advocated, would represent the idealized case where no evidence is found on inspection to 
indicate a need to change the specifi cation no matter how many times the three steps are 
repeated. This is shown pictorially in  Figure 5.3  (Shewhart, 1939; republished 1986).   

 There is no Act stage in this cycle where inspection fi nds no errors outside specifi ca-
tion limits. Were errors to be found, the cycle is not formed. Moen and Norman explain 
how Deming built on Shewhart’s ideas and introduced them in his lectures in Japan in the 
1950s and from this how the Japanese modifi ed the Deming cycle to create PDCA (Moen 
& Norman, 2010). The PDCA concept as explained in ISO 9001:2015 is not quite what 
was described by Masaaki Imai in his explanation of the PDCA cycle (Imai, 1986), and 
according to Moen and Norman, Deming commenting on the PDCA cycle said, “What you 
propose is not the Deming cycle.” It appears that Deming disliked the word  check  because 
he understood it to mean “hold back” and not what he advocated for this stage in the cycle 
which was “study and learn”. Neave suggests that the Inspection stage of the Shewart 
cycle may be divided into two steps, Observation and Analysis, rather than incorporat-
ing the Act stage, and both the Shewart cycle and Deming’s cycle is drawn in a way that 
makes clear the sequence of steps may be repeated (Neave, 1990). The cycle advocated by 
Deming was Plan-Do-Study-Act and is often illustrated as in  Figure 5.4 . Deming labelled 
the fi gure as “A fl ow diagram for learning and for improvement of a process or a product” 
(Deming, 1994).   

 It is important to understand the intent beneath the labels PDCA because they can so often 
be taken too literally, and therefore some further explanation is necessary. 

 Relationship of PDCA to ISO 9001 

 PDCA is a methodology on which the structure of ISO 9001 is based, and this is evident 
from  Figure 5.2  in the standard where it shows: 

 • Plan – clause 6: Planning 
 • Do – clauses 7 and 8: Support and Operation 
 • Check – clause 9: Performance Evaluation 
 • Act – clause 10: Improvement 

 This means that the requirements in these clauses are broadly in line with the steps of PDCA. 
This leaves out clause 4, which is shown as relating to inputs to planning, and clause 5, 
which relates to leadership. There is no requirement to use the PDCA methodology. It is 
more like a way of thinking. 

 Purpose 

 Before using any method it’s necessary to understand its purpose. PDCA as originally 
designed is, as stated by Imai, a series of activities for improvement (Imai, 1986). Deming 



78 Part 2 Anatomy and use of the standards

stressed the importance of the interaction among the stages, and Interaction here is not 
simply a fl ow of information from one stage to another but the effect that information has 
on changing the quality of the output. In this respect PDCA is a systematic approach to 
 problem-solving. PDCA is not a systemic approach because it does not start with identifying 
the whole of which the problem is a part; it only treats one problem at a time (for more on 
systematic vs. systemic see  Box 8.1 ). 

 Imai also introduces the concept of SDCA where the fi rst stage is Standardize. This, 
he explains, is a cycle that is employed before PDCA which is used to raise standards. 
He argues that before PDCA is employed, it is essential that the current standards be 
stabilized because only when a process is stable can we move on to upgrade current 
standards. This emphasizes once again that PDCA is a method of improvement, not a 
method of control. 

 Plan – what do we want to happen? 

 Planning begins with a study of the current situation. Pascal Dennis, a former manager with 
Toyota Canada, introduces a precursor to PDCA he refers to as GTS – Grasp The Situation, 
which entails asking questions such as: 

Figure 5.4   The PDCA cycle as advocated by Deming

Figure 5.3   Shewhart cycle
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 • What is actually happening? 
 • What should be happening? 
 • What must be happening? 
 • What is the ideal condition? 

 Dennis puts GTS at the centre of the PDCA cycle, as shown in  Figure 5.5 , because it sup-
ports each phase (Dennis, 2006).   

 The data gathered are analysed to identify a problem, the possible causes and provide 
a compelling reason for change and the predicted benefi ts that will result. The reason is 
expressed as an objective, and the benefi ts translated into measures for judging whether 
the objective has been achieved. A plan or method is then formulated to achieve these 
objectives (i.e. a plan for bringing about the desired result). The plan not only identi-
fi es what is to be done and in what sequence and when, but who is to be involved and 
what resources will be required, in other words, the schedule, processes, resources and 
responsibilities. 

 In ISO 9001 clause 0.3.1, the brevity with which the planning stage is expressed limits it 
to establishing objectives of a system and its processes and resources, but when we examine 
clauses 4 and 6 we are presented with a much wider range of actions that address all the 
elements identifi ed earlier except the  problem and its cause  is expressed as  internal and 
external issues  in clause 4.1. 

 If we take the word  plan  literally it means scheme, programme or method worked out 
beforehand for the accomplishment of an objective (ISO Glossary, 2016) and therefore the 
setting of the objective precedes the formulation of the plan. Also, objectives should not be 
set before assessing the current situation, which is why some critics of the PDCA methodol-
ogy prefer to put A for Assess fi rst. Without knowledge of the current situation, there’s no 
basis for knowing whether a change has brought about an improvement. This observation 
resulted in a development of Deming’s PDCA cycle in the form of three questions (Moen & 
Norman, 2010): 

 • What are we trying to accomplish? 
 • How will we know that a change is an improvement? 
 • What change can we make that will result in improvement? 

Figure 5.5   Grasp the situation at the centre of PDCA
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 It is therefore imperative that the fi rst stage in the cycle does not focus only on the word  Plan  
and that it is approached with these questions in mind. 

 Do – make it happen 

 This stage is generally expressed as “implement the plan” but it hides an important concept, 
that PDCA is a fractal (i.e. a repeating pattern that displays at every scale) and therefore 
there will be planning or preparation, doing, checking (examining, inspecting or testing) and 
correcting for many of the activities defi ned in the plan. In preparing to implement a plan to 
change standards of performance, training and education may be necessary. 

 Implementation of the plan is not complete until all of these actions are complete. Deming 
suggested the changes were implemented on a small scale to test whether the desired level of 
improvement results. It is also important to stick to the plan and keep in mind the objective. 
The plan or solution is one which has been predicted to work, so if what was implemented 
was not what was planned, the results may lead to the conclusion that the solution was a suc-
cess or a failure when in reality it was neither. 

 Check or study – what did we learn? 

 This stage commences after work on implementation of the change is complete and is 
intended to establish whether the predicted results were achieved. Implementation needs 
to run for a long enough period that data can be gathered and studied to establish whether 
the change had the desired effect (i.e. that the predicted benefi ts have been realized). 
Checking is not only about comparing data to predictions and evaluating the benefi ts but 
about learning, which is why Deming used the word  Study . In observing the results of 
a planned change some things may have gone right and other things gone wrong. From 
this we can learn but only if we discover why things worked out the way they did. This is 
important to know so that we may not only avoid the failures but repeat the successes in 
the future. 

 Act – what should we do now? 

 This stage commences when we have gathered suffi cient information on which to make a 
decision as to whether: 

 • the change should be abandoned; it didn’t work and there’s no prospect of it ever 
working with current technologies or fi nancial constraints; 

 • the cycle should be repeated using the knowledge gained to change the plan or 
method; 

 • the change should be adopted and rolled out in the processes to which it applies. 

 ISO 9001 describes this stage as taking actions necessary to improve performance, imply-
ing as in the earlier statement that sometimes the cycle must be repeated, abandoned or 
adopted. 

 It is this last statement that contains the purpose of PDCA – that it’s a tool for improve-
ment but that is not made clear before the methodology is described, and this misconception 
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sometimes results in PDCA being used in circumstances that are not appropriate, as Imai 
explains – that SDCA is used for stabilizing standards and PDCA is used for changing 
standards. 

 Using PDCA in developing a QMS 

 PDCA is used in situations where the problem and the objectives can be defi ned and 
agreed by those engaged in its resolution. It is also only used for improvement. It is not 
a method of control, but unfortunately by using it as a framework for ISO 9001 it gives 
the impression that it can be used for both control and improvement. Although the letters 
 PDCA  can be used in both ways, the deeds beneath the labels for each use are not the same 
as explained earlier. 

 After assimilating the information presented so far in this chapter, it will now be apparent 
that PDCA can be used as a framework for undertaking a change in the way a part of the 
organization functions such as when developing a QMS. However, as everything is con-
nected to everything else, a systems approach is needed to ensure changes in parts of the 
organization also bring about a change in its overall performance. This was a major problem 
with many Total Quality Management (TQM) programmes of the 1980s when a narrow 
focus on using quality improvement produced short-term benefi ts that were not sustained. 
Russell Ackoff remarks that “Until managers take into account the systemic nature of their 
organizations most of their efforts to improve their performance are doomed to failure” 
(Ackoff, 1994). This point is addressed in  Chapter 8 . 

 When organizations encounter ISO 9001 and either as an internal initiative or under pres-
sure from customers they choose to develop a formal QMS, PDCA in the way it’s described 
in this chapter can help in the following way: 

 Plan 

 • Study the current situation and get a clear understanding of current performance, the 
issues and opportunities. 

 • Model the organization from the perspective of how it creates and retains customers 
to a level where a comparison with ISO 9001 can be made. 

 • Review the model against the requirements of ISO 9001 and identify the differences 
in both deeds and behaviours.1   

 • Determine what needs to change, the benefi ts of making changes to the way quality 
is managed and revise the model accordingly. 

 • Defi ne the objectives of the change and formulate a plan for achieving them that 
includes training and the reorientation of attitudes and beliefs, etc. 

 • Get agreement to the plan from top management and those who will be affected 
by it. 

 Do 

 • Prepare to implement the agreed changes, acquire the resources, train the people, etc. 
 • Implement the plan preferably in stages. 
 • Verify that the plan is being implemented as intended. 
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 Check 

 • Gather data on the effect of the changes in the process affected and in the performance 
of the organization as a whole. 

 • Study the results and determine whether the predicted benefi ts have been obtained and 
establish what lessons have been learnt. 

 • Where the changes did bring improvement in a particular process, check it didn’t 
adversely affect interfacing processes or overall performance of the organization. 

 Act 

 • Where the changes didn’t bring overall improvement, review the objective and the 
plan, fi nd better solutions and repeat the cycle. 

 • Where the changes did bring the predicted benefi ts, use the knowledge gained to roll 
out the change in policies and practices throughout the organization. 

 These are the basic steps, and more detail can be found throughout this Handbook. 

 Summary 
 At a practical level, the ISO 9000 family of standards is very useful, but it’s unwise to treat 
the standards as a prescription for what has to be done without considerable preparedness. 
We outlined the necessary steps that should be taken before, during and after consulting 
these standards, the dangers of simply doing what the standards require and the importance 
of getting the attention of top management and understanding what quality and its manage-
ment mean to them. As the quality management principles form the foundation on which the 
family of standards is based, we explained the principles and what the organization or its 
people would be doing if the principles were being applied. We also showed how the prin-
ciples can be used to validate process design, identify risks and determine system maturity. 
Finally, we addressed another foundation on which the ISO 9000 family is based, and that 
is the PDCA methodology. We took a historical perspective so as to appreciate its original 
intent and reveal misconceptions, and we followed this by explaining the intent behind the 
stages of Plan, Do, Check and Act when being used to develop a QMS. 

 Note 
 1 The differences are more than a list of additional things to do. They affect the way people think, 

and that infl uences their behaviour. Undertaking new actions but retaining the same way of thinking 
won’t lead to improvement. 
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 Key messages from Part 2 

 Chapter 4 The ISO 9000 family of standards 
  1 Market regulation (relative to the standard of goods and services) has been around for 

centuries for the protection of both craftsmen and traders. 
  2 The fi rst quality system standard was the American military standard, M-Q-9858 in 

1959. 
  3 ISO 9001 derives its pedigree from BS 5750, a British standard that was itself derived 

from military standards. 
  4 There are 18 standards in the ISO 9000 family, 3 of which are requirement standards, 

namely: ISO 9001; ISO 10012, which applies to measurement labs; and ISO/TS 17582, 
which applies to electoral organizations. 

  5 Although ISO 9001 specifi es requirements to be met by the organization, it does not 
dictate how these requirements should be met. 

  6 Certifi cation is not a requirement of any of the standards in the ISO 9000 family. 
  7 ISO 9001:2015 goes further than the 2008 version and creates a cycle of sustained 

performance, driven from understanding the organization’s context through an extended 
system of managed processes to produce products and services that satisfy the needs 
and expectations of all stakeholders. 

  8 There are over 300 requirements in ISO 9001. 

 Chapter 5 A practical guide to using these standards 
  9 The standards capture what may be regarded as good practice in a particular fi eld. 
 10 Before consulting any of the standards, either a need for improvement in performance 

or a need for demonstration of capability should have been identifi ed and agreed with 
the senior management. 

 11 These standards refl ect the collective wisdom of various experts but they will contain 
inconsistencies, they won’t necessarily refl ect the latest thinking, common terms may 
have an uncommon meaning and requirements cannot be treated in isolation as they 
are all interrelated. 

 12 Organizations that have based their approach on one or more of these standards will 
be reluctant to sponsor any change that might result in additional costs, regardless of 
the benefi ts. 

 13 Whatever the statement in these standards, it is necessary to understand its intent (i.e. 
what it is designed to achieve). There is simply no point in following advice unless 
the consequences are fully understood. 
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 14 Do not limit your reading to ISO 9001 alone but also include the guidance standards 
and other relevant literature. Remember that ISO 9000 is indispensable for the applica-
tion of ISO 9001. 

 15 Before you change anything, record a series of benchmarks that you can use later to 
determine how far you have progressed. 

 16 Implementation implies we pick up the standard and do what it requires. As the stan-
dards don’t tell us to stop doing those things that adversely affect performance, these 
things continue. If the culture is not conducive for the pursuit of quality, these things 
will not only continue but also make any implementation of standards ineffective. 

 17 A far better way is to consult the standards, establish a system that enables the orga-
nization to fulfi l its goals and then use ISO 9001 to assess whether this system conforms 
to the requirements. 

 18 Changing a process simply to meet the requirements of a standard is absurd; there 
must be a real benefi t to the organization. 

 19 The goal should not be to meet ISO 9001 but to give the organization the capability 
to satisfy its customers. 

 20 The process by which customers and certifi cation bodies determine the capability of 
organizations to satisfy certain requirements is called conformity assessment. It is limited 
to the scope of the standard being used and thus is not intended to grade organizations 
on their capability. An organization either conforms or it doesn’t conform. 

 21 ISO 9001 was primarily intended for situations where customers and suppliers were 
in a contractual relationship. It was not intended for use where there were no contrac-
tual relationships. 

 22 Demonstration of capability is often only necessary when the customer cannot verify 
the quality of the products or services during or after delivery. 

 23 Quality should be a strategic issue that involves the owners because it delivers economic 
performance. Low quality will ultimately cause a decline in economic performance. 

 24 If we ask ourselves on what does the achievement of quality depend, we will fi nd that 
it rather depends upon our point of view. 

 25 No one will admit they don’t believe in quality, but they will often disagree about 
how quality can be achieved. 

 26 We need principles to help us determine the right things to do and understand why we 
do what we do. The more prescription we have, the more we get immersed in the detail 
and lose sight of our objectives – our purpose – our reason for doing what we do. 

 27 The quality management principles can be used to validate process design; identify 
issues, risks and opportunities; and determine system maturity. 

 28 Plan-Do-Check-Act (PDCA) has its origins in the scientifi c method that has evolved 
over 400 years. 

 29 Deming disliked the word  check  because he understood it to mean “hold back” and 
not what he advocated for this stage in the cycle, which was  study and learn . 

 30 PDCA as originally designed is a series of activities for improvement. 
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 Part 3 

 Terminology 

 Introduction to Part 3 
  If you wish to converse with me, defi ne your terms.  

  François-Marie Arouet aka Voltaire (1694–1778)  

  All our work, our whole life is a matter of semantics, because words are the tools with which 
we work, the material out of which laws are made, out of which the Constitution was written. 
Everything depends on our understanding of them.  

  Felix Frankfurter (American jurist, 1882–1965)  

  Box P3.1  The trouble with words 
 The trouble with words is that no sooner do we hear them then we distort them, 
tinting with pigments of prejudice, shading them with our opinions, ending them to 
fi t the slots of our experience. Yet the words we use, and the meanings we assign 
to them, infl uence our interpretations of events and so, ultimately our decisions and 
our actions. 

 (Price, 1984) 

 Section 3 of ISO 9001 includes the statement “for the purposes of this document, the terms 
and defi nitions given in ISO 9000 apply.” What this means is that the defi nitions in ISO 
9000 form part of the requirements of ISO 9001. For example, the term  top management  
is used several times in ISO 9001, and it is defi ned in ISO 9000 as “a person or group of 
people who directs and controls an organization at the highest level”. We can therefore 
substitute this defi nition for the term where it is used in a requirement. For example, in 
clause 5.1.1 the requirement commences “Top management shall demonstrate leadership 
and commitment with respect to the quality management system . . .” By substitution this 
becomes “The person or group of people who directs and controls an organization at the 
highest level shall demonstrate leadership and commitment with respect to the quality man-
agement system  . . . ” The meaning of the requirement has not changed by the substitution. 
This is what is meant by “defi nitions given in ISO 9000 apply.” Therefore, for a proper 
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understanding of the requirements, the defi nitions in ISO 9000 are indispensable for the 
application of this document as indeed it states in ISO 9001 clause 2. 

  Box P3.2  Handling misunderstanding 
 It is easy to be deluded into believing there is an understanding when two people use 
the same words. If you have a disagreement you fi rst need to establish what actions 
and deeds the other person is talking about. Once these are understood, communica-
tion can proceed whether or not there is agreement on the meaning of the words. 

 (Juran, 1974) 

 However, it is important to also understand that the terms and defi nitions in ISO 9000 
are not intended to substitute terms and defi nitions that are used within the standard user’s 
organization. The terms and defi nitions in ISO 9000 are not only intended for interpreting 
the requirements in ISO 9001, but also for use in interpreting other standards, primarily 
those for which ISO TC 176 is responsible and for many other standards in which those 
terms are used. 

 The International Organization for Standardization provides open access to a database 
that can be searched for terms and defi nitions (see  Figure P3.1 ). The URL is www.iso.org/
obp/ui/. 

 A concern that many people have with defi nitions is they appear to confl ict with dictionary 
defi nitions and common usage. With this in mind, the chapters in this part of the Handbook 
address a few terms that have particular signifi cance in ISO 9001:2015. It’s necessary to 
acquire an appreciation of the differences between common usage of these terms and their 
usage in ISO 9001 because any differences will not be quickly assimilated by readers of the 
standard and therefore the dictionary defi nitions are compared with the ISO defi nitions.   

 The relationship between the terms  product ,  service ,  output ,  customers  and  external pro-
viders  has changed three times in the development of ISO 9001, as illustrated in  Figure P3.2 . 
The term  product  is now only used for intended outputs that enter or exit the organization. It 

Figure P3.1 ISO Online browsing platform screen

www.iso.org/obp/ui/
www.iso.org/obp/ui/
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will be seen that in the 2015 edition,  service  is being identifi ed separately. See also “Changes 
in terminology” in  Chapter 2 .   

 When debates arise over the meaning of words, some people dismiss them as “only 
semantics” but Deming understood the importance of having operational defi nitions and 
devoted a whole chapter to operational defi nitions in  Out of the Crisis . Why? Because as 
Deming remarks: “The only communicable meaning of any word, prescription, instruction, 
specifi cation, measure, attribute, regulation, law system, edict is the record of what happens 
on application of a specifi ed operation or test” (Deming, 1982). 

 In this part of the Handbook the following six signifi cant terms are explained to impart 
a depth of understanding that is necessary to fully appreciate the requirements of ISO 
9001:2015: 

 • Quality (see  Chapter 6 ) 
 • Requirements (see  Chapter 7 ) 
 • Management system (see  Chapter 8 ) 
 • Process and the process approach (see  Chapter 9 ) 
 • Interested parties and stakeholders (see  Chapter 10 ) 
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Figure P3.2 Evolution of terms in ISO 9001 and their relationships
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 6  Quality 

  Quality is not an act, it is a habit.  
  Aristotle (384–322  BCE )  

 Introduction 
 As the achievement of product and service quality is the raison d’être for the ISO 9000 fam-
ily, no reader should pass by this chapter without getting an insight into the meaning of the 
term  quality  as used in ISO 9001. 

 If you are thinking about ISO 9001, you can’t get past the front page of the standard with-
out noticing the title in which the fi rst word is  quality  and the second word is  management . 
Therefore, it would be unwise to go further without a clear understanding of what quality 
is and how the achievement of quality is managed in the context of ISO 9001 because the 
term may be used differently in other contexts. It is also vital that managers have a unifi ed 
understanding of quality to build a coherent strategy for its achievement. 

 However, in discussions in which the word  quality  is used, people will differ in their 
viewpoint either because the word  quality  has more than one meaning or they have dif-
ferent perceptions of what the word means or because they are drawing conclusions from 
different premises or concepts. Some of the people are perhaps thinking that quality means 
goodness or perfection or that quality means adherence to procedure, following the rules, 
etc., or that fewer defects mean higher costs or that quality means high class and is expen-
sive. Others might be thinking that controlling quality means rigid systems, inspectors in 
white coats or that if they push production, quality suffers, or that quality management is 
what the quality department does – all of which may be true or fl awed depending on the 
context. 

 You may consult ISO 9000, which is invoked in ISO 9001, to gain some appreciation of 
the concepts and the terms used, but this is a rather clinical treatment that does not allow 
for the wide variation in their application and usage in the real world, and this is what this 
chapter aims to provide. 

 In this chapter, we examine: 

 • The origin of the word  quality  
 • The different ways in which the word  quality  is used, drawing on dictionary 

defi nitions 
 • The ISO 9000 defi nition of the term  quality  and how and why it has changed over 

the last 28 years 
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 • Other ways in which the term  quality  is used 
 • Some problems we encounter in its usages within quality management 
 • The way the term  quality  is used in ISO 9001:2015 and the phrases used to avoid 

misconceptions 

 Dictionary defi nitions 
 In the  Oxford English Dictionary , there are 21 pages devoted to the word  quality  address-
ing several ways in which it is used. It is used primarily as a noun, but also as an adjective. 
When it’s used as an adjective it implies something of a high standard or of excellence (e.g. 
quality wines, quality cars, quality newspapers). The word  quality  is not used as an adjective 
in ISO 9001. 

 As a noun, there are two primary uses, one of which is regarding a person, but this use of 
the word is not present in ISO 9001. The other primary use of the word is regarding a thing, 
and this is the sense in which the word is used in ISO 9001. However, ignoring rare uses of 
the word, it still leaves us with several from which to choose: 

 a) An attribute, property; a special feature or characteristic. E.g. “Her art, although bril-
liant, had a quality pale and luminous, as delicate as a white rose-petal.” 

 (From Charles Chaplin’s  My Autobiography ) 

 b) The standard or nature of something as measured against other things of a similar 
kind; the degree of excellence possessed by a thing; e.g. “The landlady called it French 
cooking, by which she meant that the poor quality of the materials was disguised by 
ill-made sauces.” 

 (From W. Somerset Maugham’s  Of Human Bondage  xciv. 494) 

 c) Without article and regarding excellence, superiority; e.g. “Quality of colour means 
purity or truth of hue.” 

 (From R. Tyrwhitt’s  Our Sketching Club  255) 

 d) With article, referring to a particular class, kind, or grade of something, as determined 
by its character, especially its excellence; e.g. “Industrial concerns need a quality of 
water from which all minerals are removed.” 

 ( The Times  4 Oct 1901) 

 Usage c) is perhaps where perfection might be perceived, but if we are referring to the word 
 quality  in the context of quality management then it is usage b) that most users of ISO 9001 
would be familiar with. As one can see this is not about perfection but a degree of excellence. 
Quality is relative in this use of the term. 

 Operational defi nitions 
 We are likely to know what quality is when we see or experience it. We are also more 
likely to ponder the real meaning of the word when we buy something that fails to do 
what we originally bought it to do. We thus judge quality by making comparisons, based 
on our own experiences, but defi ning it in terms that convey the same meaning to oth-
ers can be diffi cult. There are dictionary defi nitions that express how the word  quality  
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is used but they don’t help when we try to take action. When we set out to provide a 
quality product or service, formulate a strategy for quality, produce a quality policy, 
control the quality of something or are faced with an angry customer, we need to know 
what quality means so that we involve the right people and judge whether the action to 
be taken is appropriate. 

 There are several defi nitions in use, each of which is valid when used in a certain context. 
These are summarized next and then addressed in more detail in the sections that follow. 

 a) Freedom from defi ciencies or defects (Juran) – The meaning used by those making a 
product or delivering a service. 

 b) Conformity to requirements (Crosby) – The meaning used by those designing a product 
or a service or assessing conformity. 

 c) Fitness for use (Juran) – The meaning used by those accepting a product or 
service. 

 d) Fitness for purpose (Sales and Supply of Goods Act 1994) – The meaning used by 
those selling and purchasing goods. 

 e) The degree to which a set of inherent characteristics of an object fulfi ls requirements 
(ISO 9000:2015) – The meaning used by those managing or assessing the achievement 
of quality. 

 f) Sustained satisfaction (Deming) – The meaning used by those in upper management 
using quality for competitive advantage. 

 It therefore becomes important to establish the context of a statement in which the 
term  quality  is used; for example, it would be wrong to say that quality doesn’t mean 
freedom from defects but if the context is a discussion on corporate strategy, it would 
be foolish to limit one’s imagination to that meaning of the word when the purpose of 
the discussion is to devise a means of gaining a competitive advantage. Even if your 
products and services were totally free of deficiencies, you would not gain a com-
petitive advantage if your products or services lacked the latest features or were not 
innovative. 

 There are other ways in which we think of quality. Masaaki Imai in his book on KAIZEN 
writes that “when speaking of quality one tends to think fi rst of product quality” (Imai, 
1986), and this is indeed the most common context for quality. But Imai goes on to write 
“when discussed in the context of KAIZEN strategy the foremost concern is with the quality 
of people.” 

 Then there is the quality of life, the quality of management, the quality of education, etc., 
and in all these cases we are invoking a defi nition of quality that leans more towards the 
degree of excellence that is expressed in the OED. It is helpful to remember that dictionaries 
record common usage and implied meanings, not legally correct defi nitions or defi nitions 
resulting from the deliberations of a team of experts. The latter two meanings noted earlier 
are embodied in the more formal defi nitions that follow. 

 Freedom from defects or defi ciencies 

 The idea that quality means freedom from defects or deficiencies is based on the prem-
ise that the fewer the errors, the better the quality, so a product with zero defects is a 
product of superior quality. A defect is nonconformity with a specified requirement. 
Therefore, if the requirement has been agreed with the customer, a defect-free product 
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should satisfy the customer. However, at the level where decisions on nonconformity are 
made, the requirement is likely to be the supplier’s own specifi cation and might not address 
all product characteristics necessary to refl ect customer needs; therefore, a defect-free 
product or service might not be the one with characteristics that satisfy customers. 

 Juran contrasts two defi nitions of quality: that of freedom from defi ciencies and product 
features which meet customer requirements (Juran, 1992). He observes from a manager’s 
perspective that: 

 • Product features affect sales, so higher quality in this sense usually costs more. 
 • Product defi ciencies affect costs, so higher quality in this sense usually costs less. 

 In the eyes of the customer, they see only one kind of quality. The product or service must 
satisfy their needs and expectations, and this means that it should possess all the necessary 
features and be free of defi ciencies. It would be foolish to simply focus on reducing defects 
as a quality strategy because, as Deming remarked, reducing defects does not keep the plant 
open. Innovation is necessary to create new products or service features to maintain cus-
tomer loyalty (Deming, 1994) 

 Conformity to requirements or specifi cation 

 The idea that quality means conformance or conformity to the requirements is based on the 
premise that if a product or service conforms to all the requirements for that product or ser-
vice, it is a quality product or service. This was the view of the American quality guru, Philip 
B. Crosby. It became one of his four absolutes of quality (Crosby, 1986). This approach 
depends on the customer or the supplier defi ning all characteristics that are essential for 
the product or service to be fi t for its use under all conditions it will be used. However, it 
removes the subjectivity associated with words like goodness, perfection and excellence and 
eliminates opinions and feelings. It means that no one is in any doubt as to what must be 
achieved. 

 The implication with this defi nition is that should a product or service not conform 
to the specifi ed requirements, it will be rejected and deemed poor quality when it might 
well satisfy the customer. It led Rolls Royce in the 1980s to declare its quality policy as 
“Meet the requirements or cause them to be changed” in order to prevent products being 
rejected for trivial reasons. There was and still is a tendency with this defi nition to pursue 
ever more detailed requirements in an attempt to capture every nuance of customer needs 
by defi ning what is and what is not acceptable. Where customer requirements are very 
detailed, it means that the simplest decision on fi tness for use must be deferred to the 
customer rather than being made locally. However, the specifi cation is often an imperfect 
defi nition of what a customer needs. Some needs can be diffi cult to express clearly, and by 
not conforming, it doesn’t mean that the product or service may be unsatisfactory to the 
customer. In the food industry, the quest for conformity to such specifi cations has led to 
30% of food going to waste. Major supermarkets, in meeting consumer expectations, will 
often reject entire crops of perfectly edible fruit and vegetables at the farm because they 
do not meet exacting marketing standards for their physical characteristics, such as size 
and appearance (IMechE, 2015). 

 Conformance to the requirements can be an appropriate defi nition at the operational 
level where customer needs have been translated into requirements to levels where 
acceptance decisions are made. Crosby was credited with a 25% reduction in the overall 
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rejection rate and a 30% reduction in scrap costs (Wikipedia (1), 2016), so understanding 
quality as conformity to the requirements can bring signifi cant benefi ts for the supplier 
and the customer. 

 It is also possible that a product that conforms to requirements may be unfi t for use. It all 
depends on whose requirements are being met. Companies often defi ne their own require-
ment as a substitute for conducting in-depth market research and misread the market. On the 
other hand, if the standards are well in excess of what the customer requires, the price may 
well be much higher than what customers are prepared to pay – there probably isn’t a market 
for a gold-plated mousetrap, except as an ornament perhaps! 

 The conformance to requirements defi nition relies on there being specifi ed requirements 
with which to conform. The defi nition does not recognize potential requirements or future 
needs or wants, so as a strategy it is rooted in the present. 

 Fitness for use 

 The idea that quality means fi tness for use is based on the premise that an organization will 
retain satisfi ed customers only if it offers for sale products or services that respond to the 
needs of the user in terms of price, delivery and fi tness for use. Juran defi ned fi tness for use 
as “the extent to which the product or service successfully serves the purpose of the user dur-
ing usage” (not just at the point of sale) and rather than invent a word for this concept settled 
on the word  quality  as being acceptable for this purpose (Juran, 1974). It is interesting to 
note that Juran did not sit down and ponder on what the word  quality  meant. He had identi-
fi ed a concept, then looked around for a label he could use that would adequately convey his 
intended meaning. It is only in the ensuing decades that the word  quality  has been abused 
and misused. 

 Juran later recognized that the fi tness for use defi nition did not provide the depth for 
managers to take action and conceived of two branches: product features that meet customer 
needs and freedom from defi ciencies. Nonetheless, as a strategy this defi nition is also rooted 
in the present and does not consider the future needs of customers. 

 In societies where business is conducted face to face in the marketplace, there is little need 
for specifi cations. Each party knows what makes a product or a service fi t for its use, and 
if there are issues, the provider will be quickly informed by the receiver. However, where 
the creation and provision of products and services involve many individuals, groups and 
organizations that are widely dispersed geographically, only a few will understand how their 
contribution affects the goal of fi tness for use and so specifi cations are provided as a substi-
tute (Juran, 1974). 

 Fitness for purpose 

 The UK Sales and Supply of Goods Act 1994,  Chapter 35 , makes provision as to the 
terms to be implied in certain agreements for the transfer of property and other trans-
actions. (An extract from this act is contained in  Box 6.1 ). This definition for quality 
appears to be based on the premise that quality is a standard that a reasonable person 
would regard as satisfactory, taking account of any description of the goods, the price 
(if relevant) and all the other relevant circumstances. The only notion excluded is that 
of delighting customers, but that is where some organizations develop a competitive 
advantage. 
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  Box 6.1    Extract from UK Sale and Supply of Good Act 1994, 
Chapter 35, Section 1 

 Where the seller sells goods in the course of a business, there is an implied term 
that the goods supplied under the contract are of satisfactory quality. For the pur-
poses of this Act, goods are of satisfactory quality if they meet the standard that a 
reasonable person would regard as satisfactory, taking account of any description 
of the goods, the price (if relevant) and all the other relevant circumstances. For 
the purposes of this Act, the quality of goods includes their state and condition 
and the following (among others) are in appropriate cases aspects of the quality 
of goods: 

 • fi tness for all the purposes for which goods of the kind in question are commonly 
supplied, 

 • appearance and fi nish, 
 • freedom from minor defects, 
 • safety, and 
 • durability 

 Sustained satisfaction 

 Deming wrote that a product or service possesses quality if it helps somebody and enjoys 
a good and sustainable market (Deming, 1994). If organizations produce products and ser-
vices that satisfy their customers, and a satisfi ed customer is deemed as one who does not 
complain, then the customer may choose a competitor’s product or service next time, not 
because of dissatisfaction with the previous organization’s products or services but because 
a more innovative product or service came on to the market. Even happy customers and 
loyal customers will switch to suppliers offering innovative products. This does not arise 
from meeting present customer needs and expectations; it arises from not recognizing that 
markets change. 

 Before the age of mobile phones customers were not hammering on the door of the 
telephone companies demanding mobile phones; before we had video recorders that could 
pause live TV we were watching, we were not demanding digital video recorders with 
hard drives; these innovations arose because the designers looked for better and different 
solutions that would make life easier for their customers. The innovations do not have 
to involve high technology. It has now become commonplace in the UK for restaurants 
to provide chocolate mints after a meal. For a while it delighted customers, as they were 
not expecting it, but once it became the norm, its power to delight has diminished and so 
the restaurant trade must look to other innovations to keep the customers coming through 
the door. In business-to-business relationships a quality service is not simply satisfying 
customers, but enabling your customers to be more successful with their business by using 
your services. At Lockheed Martin, they say that the core purpose of their corporation is 
to achieve mission success, which they defi ne by saying that “mission success is when we 
make our customers successful”. 

 Sustained satisfaction therefore takes the meaning of quality beyond the present and 
attempts to secure the future. 
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 Satisfactory and unsatisfactory quality 

 The defi nition of quality in ISO 9000:2015 contains the notion of degree, implying that 
quality is not an absolute but a variable. This concept of degree is present in the generally 
accepted defi nition of quality in the  Oxford English Dictionary  and is also implied in the 
UK Sales and Supply of Goods Act through the phrase  satisfactory quality . The concept of 
degree is illustrated in  Figure 6.1 . The diagram expresses several truths: 

 • Needs, requirements and expectations are constantly changing. 
 • Performance needs to be constantly changing to keep pace with the needs. 
 • Quality is the difference between the standard stated, implied or required and the 

standard reached. 
 • Satisfactory quality is where the standard reached is within the range of acceptability 

defi ned by the required standard. 
 • Superior quality is where the standard reached is above the standard required. 
 • Inferior quality is where the standard reached is below the standard required.   

 We need to express our relative satisfaction with products and services and therefore 
use subjective terms. When a product or service satisfies our needs, we are likely to say 
it is of good quality or satisfactory quality, and likewise when we are dissatisfied we 
say the product or service is of poor quality or of inferior quality. When the product or 
service exceeds our needs, we will probably say it is of high quality or superior quality, 
and likewise if it falls well below our expectations we say it is of low or unsatisfactory 
quality. 

 Products or services that do not possess the right features and characteristics, either by 
design or by construction, are products or services of poor quality. Those that fail to give 
customer satisfaction by being uneconomic to use are also products or services of poor 
quality, regardless of their conformance to specifi cations. Often people might claim that 
a product or service is of good quality but of poor design, or that a product or service is 

Figure 6.1   The meaning of quality
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of good quality but it has a high maintenance cost. A product or service may not need to 
possess defects for it to be regarded as poor quality; for instance, it may not possess the 
features that we would expect, such as access for maintenance. These are design features 
that give a product or service its saleability. Products and services that conform to cus-
tomer requirements are considered to be products or services of acceptable quality. If an 
otherwise acceptable product has a blemish, is it now unacceptable? Perhaps not because 
it may still be far superior to other competing products in those features and have charac-
teristics that are acceptable. 

 For companies supplying products and services, a more precise means of measuring 
quality is needed. To the supplier, a quality product or service is the one that meets in full 
the perceived customer requirements. To the customer, a quality product or service is one 
that meets in full the stated customer requirements, and it is the supplier’s responsibility 
to ensure that the perceived and stated requirements are within the range of acceptability 
(see  Box 6.2 ). 

  Box 6.2    Who decides quality? 
 The decision as to whether something is of satisfactory quality rests with the receiver, 
not the producer. Producers offer what they perceive will satisfy the needs and expec-
tations of those who will receive their outputs, but only recipients can judge whether 
their needs and expectations have been satisfi ed. 

  In the fi nal analysis it is the customers who set the standards for quality and they 
do this by deciding which products to purchase and whom to buy them from.  

 (Imai, 1986) 

 Satisfaction and dissatisfaction are not necessarily opposites as observed by Juran (Juran, 
1992) and Deming (Deming, 1994). Many products have conformed to requirements and 
were fi t for use and free of defects when produced but no longer satisfy customers because 
their target market has changed – magnetic tape recorders, carburettors, carbon paper and 
valve radios are a few examples. They did satisfy large numbers of customers at one time 
but have been replaced by devices offering different functionality and greater satisfaction. 
Therefore, when judging the quality of a product or service, you need to be sure you are 
judging competing alternatives. 

 Internationally agreed defi nitions 
 Since 1986 the term  quality  has been defi ned in International Standards, and its defi nition 
changed as can be seen in  Table 6.1 .     

 When the defi nition mentioned requirements in 2000 rather than needs, it appears it was 
reaching back to an era where conformity to requirements was the accepted norm. However, 
we can remove the implied limitation by combining the defi nition of the terms  quality ,  object  
and  requirement  in ISO 9000:2015, and therefore quality can be expressed as “the degree to 
which a set of inherent characteristics of anything perceivable or conceivable fulfi ls a need 
or expectation that is stated, generally implied or obligatory”. 



Chapter 6 Quality 99

 This implies that quality is relative to what something should be and what it is. The some-
thing may be a product, service, a document, piece of information, any output from a process 
or any action or decision. It should therefore not be assumed that when we use the term 
 quality  we are only referring to products and services or to the requirements of customers. 
This implies that when we talk of anything using the word  quality  we are referring to the 
extent or degree to which a need or expectation is met. It also implies that all the principles, 
methodologies, tools and techniques in the fi eld of quality management serve one purpose: 
that of enabling organizations to close the gap between the standard reached and the standard 
required and, if desirable, exceed it. In this context, problems with performance, environ-
mental, safety, security and health problems become  quality problems  because an expecta-
tion or a requirement for an object has not been met. If the expectation had been met, there 
would be no problem. Further elaboration of this concept may be found on the companion 
website. 

 The defi nition appears to be rooted in the present because it makes no acknowledgement 
as to whether the  needs  are present needs or future needs, but if we imagine that customers 
expect continual improvement including innovation, then the defi nition is sound. 

 Attainment of levels of quality 
 The defi nitions we have examined all have their place. None of them is entirely  incorrect – 
they can all work but they suggest that there are levels of attainment with respect to quality 
as shown in  Box 6.3 . 

 If we perceive quality as freedom from defi ciencies or defects, we are limiting our under-
standing of quality to the current and local requirements. We will lose customers if the local 
requirements don’t align with the customer requirements. We will also reduce costs with 
this mind-set, but we will only retain customers for as long as our products and services are 
valued. 

 If we perceive quality as conformity with customer requirements, we recognize that a con-
forming product or service is one that is free of defi ciencies and meets all local and customer 

Table 6.1   Evolution of international defi nitions of quality

Defi nition Source Remarks

Totality of characteristics of a 
product or service that bear on 
its ability to satisfy stated or 
implied needs

ISO 8402:1986 clause 3.1 Products or service was a 
limiting factor

Totality of characteristics of an 
entity that bear on its ability to 
satisfy stated or implied needs

ISO 8402:1994 clause 2.1 The limiting factor was 
removed by use of the term 
entity

The degree to which a set of 
inherent characteristics fulfi ls 
requirements

ISO 9000:2000 clause 3.1.1
ISO 9000:2005 clause 3.1.1

The word entity has been 
removed, possibly because it 
didn’t translate well

Degree to which a set of inherent 
characteristics of an object fulfi ls 
requirements

ISO 9000:2015 clause 3.6.2 The word entity has now been 
reintroduced and replaced 
by the word object which 
is defi ned as “anything 
perceivable or conceivable”
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requirements. We are, however, limiting our understanding of quality to the current customer 
requirement and not future needs. With this mind-set, we will reduce costs and retain more cus-
tomers, but again only as long as our products or services are valued. 

  Box 6.3    Attainment levels of quality 
 1 Freedom from defi ciencies which requires better controls and results in lower 

costs but does not necessarily retain satisfi ed customers. 
 2 Conformity with customer requirements which requires capable processes and 

results in lower costs but does not necessarily retain satisfi ed customers. 
 3 Satisfying customer needs and expectations which requires innovation as well as 

capable processes and results in lower operating costs and higher development 
costs, but in return creates and retains satisfi ed customers and leads to sustained 
success. 

 If we perceive quality as satisfying customer needs and expectations, we recognize that 
a quality product or service is the one that is free of defi ciencies, conforms to customer 
requirements and satisfi es customer needs and expectations. We are not limiting our under-
standing of quality to current requirements and thus take in future needs and expectations. 
For example, the customer may not have a requirement to pause live TV but once you make 
him aware that this is now available, it becomes a customer need and after a month or two, 
he fi nds he can’t live without it, and any other supplier that cannot offer this feature is not 
even considered. With this mind-set, we will reduce production costs and increase research 
and development costs, but the bonus is that we will also create and retain more customers 
if we can continue to innovate. 

 Use of the term  quality  in ISO 9001 
 The word  quality  is used some 171 times in ISO 9001:2015 but 109 of these are within the 
compound term  quality management system . The other uses are in the following compound 
terms: 

 • Quality policy 
 • Quality objectives 
 • Quality management principles – only used in the foreword, introduction and 

bibliography 
 • Quality plans – only used in Annex A.6 and the bibliography 
 • Quality manual – only used in Annexes A.1 and A.6 

 If we go back to the 1987 version, we’ll fi nd that the word  quality  was used very differently 
(e.g. commitment to quality, work affecting quality, product quality problems and quality 
activities). 

 So why the change? One of the issues was that in the 1980s, adding the word  quality  was 
often interpreted as pertaining to the Quality Department and therefore quality activities 
were perceived as being activities of the Quality Department. The quality system was even 
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perceived as a system imposed by the Quality Department to control quality. There were 
exceptions in phrases such as “where the absence of such instructions would adversely affect 
quality”, which is using the term as fi tness for use, and the phrase “quality of the product” 
would mean “the degree to which the product met requirements”. 

 There was no change in this situation in the 1994 version, but the 2000 version brought 
signifi cant changes. All references to the word  quality  were removed except as labels for 
policy, objectives and the management system. This practice has been adopted in the 2015 
version by using such phrases as  conformity to customer  and  applicable statutory and regu-
latory requirements  and the  degree of customer satisfaction . 

 As the word  requirement  in ISO 9001 means “need or expectation that is stated, gener-
ally implied or obligatory” a conforming product or service is one that satisfi es the needs 
or expectations that are stated, generally implied or obligatory. It is therefore important that 
judgements about product or service quality are informed by the recipients stated, generally 
implied or obligatory needs or expectations and not limited to specifi ed requirements which 
are used as a substitute (see “Fitness for use” earlier). 

 Summary 
 The word  quality  is used in so many ways that in a specifi cation such as ISO 9001, it’s 
necessary to avoid misinterpretation. However, it’s such a common word that it’s diffi cult 
for people to put aside the many ways in which the term is defi ned in literature on quality 
management. We addressed fi ve popular defi nitions, their advantages and disadvantages and 
emphasized the importance of context, because the meanings vary depending on the context 
in which the term is used. We revealed how ISO defi nitions have changed since the inception 
of ISO 9001 and examined the way the term is used in ISO 9001. The frequency in which 
the term  quality  is used has rapidly declined in ISO 9001 to avoid the word being associ-
ated with the work of a quality department, and in its place phrases such as  conformity to 
customer requirements  are now used. 
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 7  Requirements 

 Introduction 

  Box 7.1    Requirement 
 A need or expectation that is stated, generally implied or obligatory. 

 Generally implied means that it is custom or common practice for the organization 
and interested parties, that the need or expectation under consideration is implied. 

 A specifi ed requirement is one that is stated, for example, in documented information. 
 (ISO 9000:2015) 

 Throughout ISO 9001 mention is made of customer requirements and yet the heading to 
clause 4.2 of the standard is “Understanding the needs and expectation of interested par-
ties”, and indeed one of those interested parties is the customer. So why not assign the 
title “Understanding the requirements of interested parties”, particularly when beneath 
the title is a requirement to determine the requirements of interested parties? The answer 
lies in the ISO defi nition of the term  requirement  (see  Box 7.1 ). 

 Organizations are created to achieve a goal, mission or objective but they will only do so 
if they satisfy the requirements of their stakeholders. Their customers, as one of the stake-
holders, will be satisfi ed only if they receive products and services that meet their needs and 
expectations (i.e. their requirements). They will retain their customers if they continue to 
delight them with superior service and convert wants into needs. But they also must satisfy 
their customers without harming the interests of the other stakeholders, which means giving 
investors, employees, suppliers and society what they want in return for their contributions 
to the organization. 

 Many of these requirements must be discovered by the organization as they won’t all be 
stated in contracts, orders, regulations and statutes. In addition, the organization has an obli-
gation to determine the intent behind these requirements so that they may provide products 
and services that are fi t for purpose. 

 This creates a language of demands that is expressed using a variety of terms, each signi-
fying something different, but collectively we can refer to these as requirements. 
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 In this chapter, we examine the various ways in which requirements are expressed as needs, 
wants, expectations, desires, preferences, intent, demands and constraints. 

 Needs 
 Needs are essential for life, to maintain certain standards, or essential for products and ser-
vices, to fulfi l the purpose for which they have been acquired. For example, a car needs a 
steering wheel, and the wheel needs to withstand the loads put upon it, but it does not need 
to be clad in leather and hand stitched for it to fulfi l its purpose. 

 Everyone’s needs will be different, and therefore instead of every product and service 
being different and being prohibitively expensive, we must accept compromises and live 
with products and services that in some ways will exceed what we need and in other ways 
will not quite match our needs. To overcome the diversity of needs, customers defi ne require-
ments, often selecting existing products and services because they appear to satisfy their 
need but might not have been specifi cally designed to do so. 

 Wants 
 By focusing on benefi ts resulting from products and services, needs can be converted into wants 
such that a need for food may be converted into a want for a particular brand of chocolate. Some-
times the want is not essential but the higher up the hierarchy of needs we go, the more a want 
becomes essential to maintain our social standing or esteem or to realize our personal goals. 

 In growing their business, organizations create a demand for their products and services, but 
far from the demand arising from a want that is essential to maintain our social standing, it is 
based on an image created for us by media advertising. We don’t need spring vegetables in the 
winter but because industry has created the organization to supply them, a demand is created 
that becomes an expectation. Spring vegetables have been available in the winter now for so 
long that we expect them to be available in the shops and will go elsewhere if they are not. But 
they are not essential for survival, to safety, to esteem or to realize our potential, and their con-
sumption may in fact harm our health because we are no longer absorbing the right chemicals to 
help us survive the cold winters. We might want it, even need it, but it does us harm and regret-
tably, there are plenty of organizations ready to supply us products or services that will harm us. 

 Expectations 
 Expectations are implied needs or requirements. They have not been requested because we 
take them for granted – we regard them to be understood within our particular society as the 
accepted norm. They may be things to which we are accustomed, based on fashion, style, 
trends or previous experience. One therefore expects sales staff to be polite and courteous, 
electronic products to be safe and reliable, policemen to be honest, coffee and soup to be 
hot, etc. One would like businessmen to be honest but in some markets, we have come to 
expect them to be unethical, corruptible and dishonest. As expectations are also born out of 
experience, after frequent poor service from a train operator, our expectations are that the 
next time we use that train operator we will once again be disappointed. We would therefore 
be delighted if, through some well-focused quality initiative, the train operator exceeded our 
expectations on our next journey and was on time. 



104 Part 3 Terminology

 Specifi ed requirements 
 Specifi ed requirements are stated needs, expectations and wants but often we don’t fully 
realize what we need until after we have stated our requirements. For example, now 
that we own a smartphone we discover we need it to be waterproof as it may slip from 
our hand when taking photographs. A costlier example is with software projects where 
customers keep on changing the specifi ed requirements after the architecture has been 
established. Our specifi ed requirements at the moment of sale therefore may or may not 
express all our needs. Requirements may also go beyond needs and include character-
istics that are nice to have but not essential. They may also encompass rules and regu-
lations that exist to protect society, prevent harm, prevent fraud and other undesirable 
situations. 

 Anything can be expressed as a requirement, whether it is essential or whether the circum-
stances it aims to prevent might ever occur or the standards invoked might apply. 

 Specifi ed requirements are often an imprecise expression of needs, wants and expecta-
tions. Some customers believe that they must defi ne every characteristic; otherwise, there is 
a chance that the product or service will be unsatisfactory. For this reason, parameters may 
be assigned tolerances that are arbitrary simply to provide a basis for acceptance/rejection. It 
does not follow that a product that fails to meet the specifi ed requirement will not be fi t for 
use. It simply provides a basis for the customer to use judgement on the failures. The diffi -
culty arises when the producer has no idea of the conditions under which the product will be 
used. For example, a power supply may be used in domestic, commercial, military or even in 
equipping a spacecraft. Variations acceptable in domestic equipment might not be acceptable 
in military equipment but the economics favour selection for use rather than a custom design 
which would be far costlier. 

  Box 7.2    References to statutory and regulatory requirements 
 The phrase  statutory and regulatory requirements  is used on 11 occasions in the 
standard (clauses 1 to 10.3). There are three requirements to determine statutory and 
regulatory requirements (4.4, 8.2.2 and 8.3.3), one to review them (8.2.3), another to 
ensure they are defi ned and met (5.1.2a) and one to ensure that focus on meeting them 
is maintained (5.1.2c). 

 Legal requirements are defi ned by the legislature, not the organization, so the meaning 
of the word  defi ned  in this context means that out of all the thousands of legal requirements 
that exist which ones apply to the products and services the organization intends to provide. 

 Desires and preferences 
 When an organization scans the environment to determine why people buy one product or 
service over another competing product or service, they are attempting to reveal customer 
preferences and opportunities for developing new products and services. 

 Customers express their requirements in different ways, but as we have seen earlier, these 
may go beyond what is essential and may include mandatory regulations as well as things 
that are nice to have – what we can refer to as desires. Sometimes a customer will distinguish 
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between those characteristics that are essential and those that are desirable by using the word 
 should . Desired requirements might also be expressed as preferences, for example, a cus-
tomer might prefer milk in glass bottles rather than plastic bottles because of the perception 
that glass is more environmentally friendly than plastic. The determination of stakeholder 
preferences is an important factor in decision-making at the strategic level and in product 
and service development. 

 Intent 
 Behind every want, need, requirement, expectation or desire will be an intent: what 
the customer is trying to accomplish as a result or the reason for the requirement. In 
many cases clarifying the intent is not necessary because the requirements express what 
amounts to common sense or industry practice and norms. But sometimes requirements 
are expressed in terms that clarify the intent. A good example can be taken from ISO 9001 
where in clause 8.7.1 it states: “The organization shall ensure that outputs that do not con-
form to their requirements are identifi ed and controlled to prevent their unintended use or 
delivery.” The phrase  to prevent their unintended use or delivery  signifi es the intent of the 
requirement but not all requirements are as explicit as this. For example, in clause 5.3 of 
ISO 9001 it states: “Top management shall ensure that the responsibilities and authorities 
for relevant roles are assigned, communicated and understood within the organization.” 

 There is no expression of intent in this requirement; that is, it does not clarify why respon-
sibilities and authority need to be assigned, communicated and understood, although in this 
example it might appear obvious. However, in the 1994 version of the standard it also required 
responsibilities and authority to be documented without stating why. Knowing the intent of a 
requirement is very important when trying to convince someone to change their behaviour. 

 Demands and constraints 
 Requirements become demands at the point when they are imposed on an organization 
through contract, order, regulation or statute. Until then they simply don’t apply. 

 From the outside looking in, all demands imposed on the organization are requirements, 
but from the inside looking out these requirements appear as two distinct categories: one 
category addresses the objective of the required product or service, which we can refer to as 
product or service requirements, and another category addresses the conditions that affect 
the way in which the required product or service is produced and provided, which we can 
refer to as constraints. Whereas customer requirements may be translated into product or 
service requirements and constraints, the other stakeholder requirements are only translated 
into constraints because if the customer requirements were to be removed, there would be no 
activity upon which to apply the constraint. In other words, requirements and constraints are 
not mutually exclusive. If we do not have any oil platforms, the safety regulations governing 
personnel working on oil platforms cannot apply to us. 

 It might be argued that in theory the customer is always right; therefore, even if the cus-
tomer makes a demand that cannot be satisfi ed without compromising corporate values, the 
organization has no option but to satisfy that demand. However, in reality, organizations can 
choose not to accept demands that compromise their values or the constraints of other stake-
holders, particularly those concerning the environment, health, safety and national security. 
ISO 9001 clause 4.2 provides a way of avoiding requirements by requiring that those that are 
relevant to the QMS to be determined (see  Chapter 13 ). 
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 The product or service may be able to fulfi l the requirements without satisfying the con-
straints. However, in not satisfying the constraints the stakeholders could censure the orga-
nization and stop it from continuing production; for example, if manufacture of the product 
causes illegal pollution, the environmental regulatory authority will sanction or close the 
production facility. If the organization treats its employees unfairly and against recognized 
codes of practices or employment legislation, regulators and employees could litigate against 
the organization and thus damage its reputation. In other words,  product and service require-
ments  defi ne the true focus for the organization, and  constraints  defi ne parameters that infl u-
ence the way the organization meets those requirements. 

 It could be said that fulfi lling product and service requirements is the only true objective 
because all other demands generate constraints on the way the objective is to be met (what 
John Bryson refers to as mandates). If the objective was to supply freeze-dried coffee to 
supermarkets, then generating a net profi t of 15% using raw materials sourced only under 
fair trade agreements processed without using ozone-depleting chemicals are all constraints 
and not objectives. In practice objectives tend to be set based upon both requirements and 
constraints, which often lead to the relationships between requirements and constraints 
being confused, and consequently the focus on the true objective being lost or forgotten (see 
also  Chapter 16 ). 

 The language used differs depending upon whether we are addressing demands, require-
ments, constraints, objectives, wants, intents or desires; the direction they are coming from; 
and how they are responded to. 
 

In stated or implied requirements: We respond by declaring that:

• demands are placed; • demands have been met,
• requirements are defi ned; • requirements have been fulfi lled,
• constraints are imposed; • constraints have been satisfi ed,
• objectives are established; • objectives have been achieved,
• intentions are stated or declared; • intentions have been honoured,
• desires and preferences are expressed; • desires and preferences have been addressed,
   

 If the direction or response is not clearly understood, what might be perceived and labelled 
as one of these turns out to be another and as a consequence inappropriate infl uence and pri-
ority are applied. 

 When the same label is used for two different types of requirements, it can result in some 
people or departments prioritizing actions inappropriately and both types of requirements 
being pursued independently of each other. If it helps to bring about improvement in per-
formance by labelling constraints as objectives, this is not a bad thing, provided that people 
understand they are not trading off customer satisfaction when doing so. 

 Summary 
 The word  requirement  is used many times in ISO 9001 but it is not often realized that it 
has a special meaning. It’s often believed that a requirement is a condition that is specifi ed, 
when in fact, the way the term is used in ISO 9001 is as “a need or expectation that is stated, 
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customarily implied or obligatory”. This will have signifi cant implications in the customer–
supplier relationship as it affects the meaning of nonconformity. A requirement does not 
need to be documented for there to be a requirement that has not been met. We addressed 
several different ways in which requirements are expressed to provide some insight into 
what’s involved in establishing customer requirements. We distinguished between require-
ments that relate to the product or service to be provided and requirements that constrain 
how those products and services are to be provided, emphasizing the danger of losing sight 
of the true objective if we treat both as objectives to be achieved independently of each other. 
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 8  Management system 

 Introduction 
 In the last 50 years or so organizations have been encouraged to establish management sys-
tems to bring about predictability in performance and instil customers and regulators with 
confi dence that they are doing the right things right. Much of the encouragement has come 
from national and international standards developed to provide benchmarks against which 
these systems may be judged. 

 The world is an immensely complicated and sometimes chaotic place in which coun-
tries, organizations and people interact in an environment that is constantly changing. 
When managers of organizations are confronted with large complex problems, they often 
break them down into more manageable parts and arrange to have each part solved sepa-
rately and not necessarily at the same time or under the same management. The result 
of these separate efforts is then presented as a solution to the original problem, but as 
Ackoff wisely remarked many years ago, “We can be sure that the sum of the best solu-
tions obtained from the parts taken separately is not the best solution to the whole” (Ack-
off, 1999). As organizations became more complex, we have become more aware of the 
dangers of a silo mentality in which, as Sherwood remarks, a fi x “here” simply shifts the 
problem to “there” and organizational myopia in which a fi x “now” gives rise to a much 
bigger problem “later” (Sherwood, 2002). The reason why this happens is because of the 
connectedness between actions and events. Over the last 60 years or so new theories have 
emerged which help us understand complexity by looking at situations as wholes using 
the concept of a bounded system of linked components. This is the essence of the systems 
approach to management. 

 We also look on organizations differently depending on the way we see reality. As 
Morgan explains, “All theories of organization and management are based on implicit 
images or metaphors that lead us to see, understand, and manage organizations in distinc-
tive yet partial ways” (Morgan, 1997, p. 4). This leads us to view organizations as if they 
were machines, living organisms, brains, cultures, political systems and other metaphors. 
The problem is that all of these are partially true. Some parts of the organization function 
like machines, whereas other parts function like a social system in which the strongest, 
the most devious and the most manipulating of people set the direction and force others 
to follow. But as Morgan explains, “Metaphor is inherently paradoxical. It can create 
powerful insights that also become distortions, as the  way of seeing  created through a 
metaphor becomes a way of  not seeing ” (Morgan, 1997, p. 5, original emphasis), and that 
is the dilemma with ISO 9001. 
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 The standard requires we establish a  quality management system  but doesn’t provide an 
operational defi nition that removes doubt as to what type of system it is. As we will all see 
the organization differently, what we perceive to be the quality management system will 
depend on the way we  see  the organization. 

 In this chapter, we: 

 • Explain the two basic uses of the word  system  and choose an operational defi nition 
 • Examine the different ways in which the terms  management system  and  quality man-

agement system  are explained in ISO documents and their implications 
 • Examine different type of systems and consider whether a QMS could be an abstract, 

physical or human activity system 
 • Explain why systems are mental models and not objects that exist in the real world 
 • Examine the nature of systems, including their purpose, key characteristics and their 

structure from different perspectives 
 • Summarize the points made and construct an operational defi nition for a QMS 

 What is a management system? 
 The word  management  in the compound term  management system  is used as an adjective to 
describe the noun  system.  It is therefore necessary that we have an understanding of the word 
 system  before moving onto the term  management system.  

 Defi nition of a system 

 The word  system  is used in an increasing variety of ways to express ideas in different con-
texts. From the  Oxford English Dictionary  and the  Merriam-Webster Dictionary  it appears 
there are two basic uses of the word: (a) a connected group of objects forming a complex 
whole and (b) an orderly way of doing something, and it is this distinction that creates com-
munication problems because when the term  system  is used, it may not be clear whether it is 
being used in sense (a) or sense (b). 

  Box 8.1    Systemic vs. systematic 
 Systematic means doing things in an orderly way, following a method, whereas sys-
temic is not at all about the way things are done but about the interconnectedness 
amongst entities and the effect that has on the whole. 

 When using the word  system  in sense (a) the emphasis is on the systemic way entities 
interact to produce results, but when using it in sense (b), the emphasis is on systemati-
cally applying codifi ed methods of work to produce the desired results; for example, a 
gardener uses a systemic weed killer to kill every part of the plant because all its parts are 
interconnected, and he proceeds to apply the weed killer systematically to all the weeds 
in the garden. 

 Although contemporary systems theory was developed in the 1950s, there is no com-
mon defi nition of the word  system  as each writer on the subject tends to defi ne the term 
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in their own way. The word  system  is defi ned in ISO 9000 as a “set of interrelated or 
interacting elements”, and there are no notes providing any more insight as to what a 
system might be. However, an operational defi nition of a system when used in sense (a) 
comes from a book published in association with The Open University (Carter, Martin, 
Mayblin, & Munday, 1983) and is shown in  Box 8.2 . We will use this defi nition as it 
has more practical use. Additional notes on the concept of a system are available on the 
companion website. 

  Box 8.2    A comprehensive defi nition of a system 
 System – A recognizable whole which consists of a set of interdependent parts. More 
specifi cally: 

 a) A system is an assembly of components connected together in an organized way; 
 b) The components are affected by being in the system, and the behaviour of the 

system is changed if they leave; 
 c) This assembly of components does something; 
 d) This assembly as a whole has been identifi ed by someone who is interested in it 

(e.g. the agent, the client or the problem owner). 
 (Carter, Martin, Mayblin, & Munday, 1983) 

 Defi nition of a management system 

 The notion of quality systems emerged after WWII when the industrial practices were 
still largely based on scientifi c management as defi ned by Frederick Winslow Taylor. 
Taylor found that when the methods of work were left to the individual, it led to multiple 
ways of doing things and a wide variation in results. He believed that if a task was clearly 
defi ned and if those performing it can be trained and properly motivated, that productiv-
ity would be greatly improved (Taylor, 1911). This is doing things systematically not 
systemically. It was therefore inevitable that prescribing methods of work and inspection 
of work was central to prescriptions for managing quality that emerged in the late 1950s 
up to the mid-1990s. 

 One of the earliest defi nitions of a quality system comes from Armand Feigenbaum who 
defi ned it as “the network of administrative and technical procedures required to produce 
and deliver a product of specifi ed quality standards” (Feigenbaum, 1961). Feigenbaum 
appears to be using the word  system  in the sense of being systematic rather than systemic as 
defi ned by Carter et al. 

 There are considerable differences in the way the terms  management system  and 
 quality management system  are defined as revealed by the ISO documents identified 
in  Table 8.1 .     

 First let us look at the similarities. All defi nitions refer to achieving objectives or their 
equivalent but in ways that are not consistent. Three of the fi ve imply a management system 
is a way of managing something, and this reveals a distinction between the notion of a man-
agement system and a system of management as explained in  Box 8.3 . 
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  Box 8.3    Management system vs. system of management 
 Sometimes we reverse the terms  management  and  system  and refer to a system of 
management, but in doing so we switch the sense in which the word  system  is used. 
The term  management system  uses the word  system  in the same sense as in the com-
pound noun  central heating system , whereas the term  system of management  uses the 
word  system  in the same sense as a poker player has a system of playing poker. 

Table 8.1   Different ISO defi nitions of a management system

ISO Document Defi nition of a (quality) management system

1. ISO 9000:2015 clause 3.5.3 Set of interrelated or interacting elements of an organization to 
establish policies and objectives, and processes to achieve those 
objectives. (Note the comma was added by mistake to the ISO 
9000 entry as it’s omitted in the Annex SL entry.)

2.  ISO Small Enterprise 
Handbook (2016):

A quality management system (QMS) is the way your 
organization directs and controls those activities which are 
related (either directly or indirectly) to achieving its intended 
results.

3.  ISO Guide Reaping the 
Benefi ts of ISO 9001 (2015)

A quality management system is a way of defi ning how an 
organization can meet the requirements of its customers and 
other stakeholders affected by its work.

4. ISO Website (2016) A management system describes the set of procedures an 
organization needs to follow in order to meet its objectives.

5. ISO 9000:2015 Clause 2.2.2 A QMS comprises activities by which the organization identifi es 
its objectives and determines the processes and resources 
required to achieve desired results.

 The fi rst defi nition is fundamentally different from the others because it takes the ISO 
9000 defi nition of the term  system  that none of the others do. There is no explanation given 
in the notes in ISO 9000:2015 as to what the elements might be, but we will address this 
later. The ambiguity arises in the way the defi nition has been constructed. When we parse the 
sentence, we see that it consists of two statements: a management system is (a) a set of inter-
related or interacting elements of an organization to establish policies and objectives and (b) 
processes to achieve those objectives. A set of interrelated or interacting elements is what 
ISO 9000 refers to as a system; therefore, the management system is a system + processes. 
If we now substitute the ISO 9000 defi nition of a process, we deduce that a management 
system is: 

 a) “a set of interrelated or interacting elements of an organization to establish policies 
and objectives” and; 

 b) “a set of interrelated or interacting activities that use inputs to deliver an intended result”. 

 As an activity is an element of a system, it therefore looks as though a management system 
comprises a  management subsystem  and a  delivery subsystem . 
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 The second defi nition is fundamentally different because it’s a way of directing and con-
trolling activities. This implies it’s a method because a method is  a way of doing something . 
Inclusion of direction and control shows that this defi nition was derived from the defi nition 
of management in ISO 9000 which is  coordinated activities to direct and control an orga-
nization.  But for some reason it was not also derived from the defi nition of  system.  Had the 
authors used the substitution principle, they might have proposed: “A management system is 
a set of coordinated interrelated or interacting activities that direct and control an organiza-
tion.” This implies the QMS is a  management subsystem  but it doesn’t include the delivery 
subsystem as in defi nition (1). 

 The third defi nition is different from the others by being a way of defi ning how an 
organization can do something rather than a way of doing something. The word  defi ne  
as used in ISO documents means: “state or describe exactly” (ISO Glossary, 2016) and 
as earlier  a way of doing something  is a method; therefore, this defi nition implies a 
management system is a method for producing a description, prescription or perhaps a 
specifi cation. 

 The fourth defi nition is similar to defi nitions (2) and (3) by relating to a method but also 
different from the others by being a set of procedures that are used to achieve objectives. 
Feigenbaum’s defi nition we referred to earlier also seems to be based on the same premise 
as defi nitions 2, 3 and 4 in  Table 8.1 . 

 The fi fth defi nition from the same standard that includes the offi cial defi nition (1) implies 
the QMS is a  management subsystem  because it is limited to identifying and determining 
things, thereby excluding the execution of those things. 

 These defi nitions are produced for different audiences, hence the difference in the style, 
but they should at least be consistent which sadly they are not. A table illustrating the evolu-
tion of defi nitions of a management system is available on the companion website. 

 Types of QMS 

 There are different types of systems and different ways of classifying them. Ackoff divided 
systems into two basic categories: abstract systems (systems of concepts) and concrete (systems 
of objects) (Ackoff, 1971) and then divided concrete systems into four basic types and classi-
fi ed them based on whether the parts and the whole were purposeful or purposive. These were 
deterministic systems, animated systems, social systems and ecological systems (Ackoff, 1998) 

  Box 8.4    Purposive and purposeful 
 The term  purposeful  refers to the capacity of a system to determine its own purpose 
(purpose with choice), whereas the term  purposive  refers to the capacity of a system to 
pursue a pre-set goal without the ability to change it (purpose without choice). 

 (Carter, Martin, Mayblin, & Munday, 1983) 

 Checkland suggested that the absolute minimum number of systems classes needed to 
describe the whole of reality is four: natural, designed physical, designed abstract and human 
activity systems (Checkland, 1981). Jackson defi ned a human activity system as “a model 
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of a notional system containing the activities people need to undertake in order to pursue a 
particular purpose” (Jackson, 2003). 

 As a QMS is a human construct, it is neither an animated system nor an ecological system 
or a natural system, and as a QMS is not wholly composed of people, it’s not a social system, 
which leaves the possibility that a QMS could be a designed abstract system, a designed 
physical system or a human activity system but an analysis of ISO 9000 and ISO 9001 reveal 
even more options (see  Table 8.1 ). 

 When we encounter the term  quality management system  in ISO 9001, in almost all cases 
the requirement will make sense whichever defi nition from  Table 8.1  we care to use. Only 
where the requirement refers to the performance of the QMS might we dismiss defi nitions 
(3) and (4). If the intended results of the QMS are products and services that meet customer 
and applicable legal requirements, we may dismiss all defi nitions except (1). 

 The QMS as a designed abstract system 

 An abstract system is one in which all the elements are concepts (Ackoff, 1971) so if users 
of ISO 9001 perceive a QMS to be a system of documentation (concepts), there is nothing 
in the introduction to the 2015 version that alludes to a change in the meaning of the term 
 management system . In fact, statements that the organization shall implement a QMS and 
suggestions that organizations should adopt a QMS, together with explanations in guidance 
documents that a QMS is “a way of” directing and controlling an organization, all help to 
perpetuate the notion of a designed abstract system. The offi cial defi nition (1) in  Table 8.1  
states the QMS to be set of interrelated or interacting elements to establish policies, etc. The 
QMS can’t be an abstract system because abstract systems are passive and the phrase  to 
establish  implies the system is dynamic. 

 The QMS as a designed physical system 

 A designed physical system is a deterministic system, a system where neither the parts 
nor the whole are purposeful. Physical systems acquire their purpose from their design-
ers. Systems in this class include automobiles, central heating systems, computer systems, 
transportation systems, etc. Evidence in ISO 9001 that a QMS could be a designed physi-
cal system is exemplifi ed in clause 4.4.1 where it requires a QMS to be established and in 
Annex A.4 where it suggests “one of the key purposes of a QMS is to act as a preventive 
tool”. There is a tendency for users of ISO 9001 to think of the QMS as the software appli-
cations used in processing information such as the IT systems used in sales, purchasing, 
inventory control and production, all of which help to perpetuate the notion of a QMS being 
a designed physical system. However, the offi cial defi nition (1) in  Table 8.1  clearly states 
the QMS to be a set of interrelated or interacting elements to establish policies, etc., and 
as policies are artefacts created by people, the system must include people so it can’t be a 
designed physical system. 

 The QMS as a human activity system 

 There are as many different types of human activity systems as there are types of organi-
zation. For example, a fast food restaurant is a human activity system but it is intended 
to operate like a machine. Employees are frequently trained to interact with customers 
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according to a detailed code of instructions and are monitored in their performance (Mor-
gan, 1997). They don’t have a choice and therefore function within a purposive system 
(purpose without choice). On the other hand, if we draw our system boundary around 
the whole organization including headquarters functions and its fast food restaurants, 
we extend the human activity system to encompass the brain of the organization and 
see that it’s a purposeful system comprising purposive parts. As ISO 9001 implies the 
QMS produces products and services that deliver customer satisfaction, from Jackson’s 
defi nition of a human activity system, we can deduce that the QMS could be “a model of 
a notional system containing the activities people need to undertake in order to produce 
products and services that deliver customer satisfaction”. The requirements in ISO 9001 
from which we can deduce that the QMS is a human activity system are those that refer to 
the performance of QMS, and there are 15 of these. We can therefore deduce that a QMS 
is not an abstract system or a physical system, but we need to explore what is meant by 
a  model . 

 Mental models 

 It’s a feature of our thinking that if we give something a name, it must exist. This is  reifi ca-
tion , that is, treating something which is not concrete, such as an idea, as a concrete thing 
(e.g. “the map is not the territory”). Many words we use for convenience refer to things that 
are not real, for example,  cold . We draw the curtains at night to keep out the cold and the 
darkness, but neither  cold  nor  darkness  is a real object. Another often-quoted statement is 
that by George Box in  Box 8.5 . 

  Box 8.5    The utility of models 
 All models are wrong, but some are useful (Box, 1976), and the practical question is: 
How wrong do they have to be to not be useful? 

 (Box, 1986) 

 Both processes and systems are not tangible; they are mental constructs and are con-
venient ways of observing things, but they are not reality. When we look at something 
within a defi ned boundary and see a person working, we see activity. When we stand back 
and see a sequence of activities producing outputs, we are observing a process. When we 
look at the same things and see the buildings, the people, the relationships, the fl ow of 
information and the interactions, we are observing a system. We zoom in and out to select 
the object of interest. There is a limit to what we can capture so as we zoom in we lose 
sight of all the elements outside our range, and therefore from a single activity or process 
we cannot see what the system does. These different perspectives help us understand 
reality, and for practical purposes we can reveal most of what is of interest in three levels 
(see  Figure 8.1 ).   

 An organization is a complex entity, and when we look at it we see buildings, workshops, 
offi ces, people, machines, activity, documents, etc. These are the tangible elements but 
there are many things we don’t see, such as the spread of discontent, the effect of a dispute 
between colleagues or the consequences of an authoritarian style of management. We could 
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put these in our model if they exert such an infl uence that they need to be controlled. There-
fore, when  establishing  a QMS we must be selective, we pick out the things that we believe 
are relevant to our system of interest and we can use ISO 9001 to confi rm we have picked 
out the elements relevant to the management of quality. What we include in our model is 
strongly infl uenced by how we  see  things (i.e. our paradigm) which embodies core assump-
tions that characterize and defi ne our worldview. When two people share a paradigm, they 
will view reality in the same way and therefore understand each other’s models of reality 
(Morgan, 1997). Models cannot be assessed as right or wrong but can only be judged accord-
ing to their adequacy (Lisch, 2014). 

Figure 8.1   Three levels of understanding

  Box 8.6    Paradigms and metaphors 
 We use the term  paradigm  here in the sense of a set of experiences, beliefs and values 
that affect the way an individual perceives reality and responds to that perception. 
They are alternative realities which are characterized by core assumptions. 

 Any paradigm may include different schools of thought or different ways of 
approaching or studying a paradigm which we call metaphors. 

 For further information, see Jackson, 2003. 

 We create these models through the process illustrated in  Figure 8.2  which is based on 
Checkland’s Soft Systems Methodology.   
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 If we consider a system to be a representation of reality from a particular perspective, a 
QMS would be  a systemic view of an organization from the perspective of how it creates and 
retains its customers . Conversely, an environmental management system (EMS) would be 
 a systemic view of an organization from the perspective of how it protects the natural envi-
ronment . We would therefore fi nd elements in a QMS that were also elements of an EMS 
because they infl uence the outcomes of both systems. Equally we would fi nd elements of a 
QMS in an occupational health and safety management System (OHSMS); for example, pro-
duction activities produce outputs for customers but also produce unintended outputs such 
as waste that affect the natural environment and affect the health and safety of the personnel 
involved. 

 The nature of systems 
 Systems possess different properties depending on their type, but all systems will have a 
boundary and a purpose or function, comprise elements, interconnections and structure and 
have emergence as explained next. 

Figure 8.2   Creating and using a model of reality
(Reproduced with the permission of Winston Edwards)
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 Boundary 

 In any study of a system there are things with have little or nothing to do with it and other 
things that are to be treated as part of the system in which we are interested. Meadows 
observes that systems rarely have real boundaries – there is no real boundary between the 
exhaust of an automobile and one’s nose. There are only boundaries of word, thought, per-
ception and social agreement – artifi cial, mental-model boundaries (Meadows, 2008). A 
boundary is therefore a convenience. A boundary can be defi ned as separating a system from 
its environment (Stacey, 2010). A system is a whole; therefore, when we draw the boundary 
we encircle a whole and not a bunch of unconnected parts, and if we move the boundary 
we create a different system. Where to draw the boundary around a system depends on the 
purpose of the discussion (Meadows, 2008). 

 What we include in a system are the elements that can be strongly infl uenced and con-
trolled by the system because we need to understand how they work. Elements that infl u-
ence the system but cannot be infl uenced or controlled by it should be placed outside 
the system (Carter, Martin, Mayblin, & Munday, 1983). Excluding things that have little 
infl uence on the system helps keep the system to a manageable size. A system boundary 
is shown in  Figure 8.1 , and further discussion on what should be included in the QMS is 
in  Chapter 14 . 

 System purpose or function 

 Systems do not necessarily have a purpose, that is, a reason for existence, but they do have 
a function, that is, what they do. The best way to deduce the system’s purpose is to watch 
for a while to see how the system behaves (Meadows, 2008). A car braking system exists 
to enable a driver to stop the car, and the function of the respiratory system is to enable our 
bodies to take in oxygen. In both these cases the systems are purposive rather than purpose-
ful, as neither is equipped with the ability to act independently. Both the car braking system 
and the respiratory system require a brain to activate them. 

  Box 8.7    Deducing the purpose of a system 
 If the government proclaims its interest in protecting the environment and then allo-
cates little money or effort towards that goal, then protecting the environment is not 
in fact the government’s purpose. Purposes are deduced from behaviours, not rhetoric 
or stated goals. 

 (Meadows, 2008) 

 We can deduce from the introduction to ISO 9001:2015 that the purpose of a QMS 
could be: 

 a) to enable an organization to consistently provide products and services that meet 
customer and applicable legal requirements and enhance customer satisfaction, imply-
ing it’s purposive and therefore a tool of management; 

 b) to consistently provide products and services, etc., implying it’s a purposeful goal-
seeking system. 
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 There is a fundamental difference between these two possibilities. The purposive system 
(a) has no means of setting or changing objectives and how they will be achieved. They are 
imposed by management. The purposeful system (b) has a means of setting and changing 
objectives and determining how they are achieved. It therefore includes the management 
subsystem. Parts of the management system act as tools but the whole system is not a tool 
of management. Also, parts of the system are implemented but the whole system is not 
implemented, again because the word implies it’s a tool or a set of rules. Although the ISO 
9000 defi nition of a management system lacks clarity in total, it is clear that the system it 
defi nes includes a goal-setting component and a goal-achieving component and therefore, 
for the purposes of this book we will assume that the management system is a purposeful 
goal-seeking system. We will come back to this concept later. 

 Elements 

 There is no explanation given in ISO 9000:2015 as to what the elements might be, but there 
is in Annex SL. Here it states that “the system elements include the organization’s structure, 
roles and responsibilities, planning and operation”, and although people are not mentioned, 
we must assume that people or at least their behaviours are an element of the system. In an 
earlier standard that wasn’t withdrawn until 2000, a quality system was defi ned as “the orga-
nizational structure, responsibilities, procedures, processes and resources for implementing 
quality management” (ISO 8402, 1986), thus making it clear that people and other resources 
were part of a quality system. 

 Elements are what make a system what it is. Vary the element, and it changes the nature 
of the system, giving it different properties; therefore, the elements are the variables. Check-
land refers to them as agents or actors, thus emphasizing the role of people in the system. 
These variables may be tangible or intangible. Meadows refers to school pride and academic 
prowess as two intangible elements of a university. She also identifi es the tangible elements 
of a football team as including the players, coach, fi eld and ball, and the elements of our 
digestive system as including teeth, enzymes, stomach and intestines (Meadows, 2008). This 
provides some insight into the nature of system elements. 

 The elements we include in our system are those which have the most infl uence on what 
it does A pragmatist would assume the tangible elements include people, products, services, 
tools, equipment, energy, facilities, etc., and the intangible elements include trust, fear, cus-
tomer loyalty, reputation, core competences, etc., because they affect the outcomes, but nei-
ther the defi nitions nor the requirements are explicit. 

 Connectedness 

 As shown in the operational defi nition of the term  system  ( Box 8.2 ) the parts or elements are 
connected in an organized way, and therefore connectedness is a key property of a system. 

 Many of the interconnections in systems operate through the fl ow of information. 
The example Meadows uses is of a football team where the elements are interconnected 
through the rules of the game, the strategy of the coach, the communication between the 
players and the laws of physics that govern the motion of the ball and the players (Mead-
ows, 2008). 

 The way Sherwood explains connectedness in the following scenario illustrates very 
nicely the nature of a system: 
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 When you drop a coin, the only entities involved are yourself, the coin and the 
ground. No one else, nothing else, is directly involved and the events take place in 
a very bounded context. But when you drop your price, the situation is very differ-
ent. Many entities are involved and they are all connected together in one form or 
another. The event of dropping the price is not bound, but as ripple effects extending 
over space and time almost indefi nitely. The ripple effect is a direct consequence of 
the connectedness between the various entities involved. If the connectedness were 
not present, the chain of cause and effect events would be bounded and stop quickly. 
It therefore becomes quite impossible to predict with any confi dence what the out-
come of a single action of dropping your price might be. It is far harder to predict the 
outcome of dropping your price than of dropping a small coin. It is all a question of 
connectedness. 

 (Sherwood, 2002) 

 We can see from Sherwood’s example that changes in any variable within a system will 
infl uence other elements in the system and other systems of which it is a part. 

 Feedback 

 The term  feedback  refers to a situation in which two (or more) systems or system ele-
ments are connected such that each system or system element infl uences the other and 
their dynamics are thus strongly coupled. Feedback is fundamental to the way systems 
behave. It is the action of feedback that the system uses to control, to limit or to con-
strain its outputs or behaviour (e.g. the in-process controls in a production process). 
Sometimes feedback operates to exaggerate or to amplify behaviour; for example, a suc-
cessful marketing strategy brings in more orders than the organization can cope with or 
secrecy within management builds distrust and leads to strike action by the workforce. 
An example of where feedback is used to control an output is shown in  Figure 8.6 . An 
example of where feedback operates to exaggerate or to amplify behaviour is shown in 
 Figure 8.7 . 

 Properties of management systems 

 For the management system to be a goal-seeking system, it needs to possess certain proper-
ties which come into existence through what Peter Senge refers to as balancing and reinforc-
ing processes (Senge, 1990). 

 Resilience 

 A goal-seeking management system will need to possess resilience, which is the ability to 
survive, bounce back and persist within a variable environment, and this requires feedback 
mechanisms. This may be refl ected in processes that enable objectives to be challenged and 
changed and processes for restoring stability after severe losses such as a major catastrophe. 
These feedback loops may trigger units that kick in when another unit fails (e.g. stand-by 
power supplies or rapid response teams). 
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 Self-maintenance 

 A goal-seeking management system will need to possess an ability to correct, repair and 
maintain itself, and this requires feedback mechanisms. This may be refl ected in processes 
for the maintenance of infrastructure, equipment, competence, documented information and 
system auditing and review. It will also be refl ected in devolved power to local units to main-
tain their own infrastructure; for example, a system that switches off the heating centrally 
at the start of the summer may seem like a cost-saving measure, but it may cause distress in 
some offi ces where the sun doesn’t shine and result in lower productivity. 

 Self-organization 

 A goal-seeking management system will need to possess the capacity to change its own 
structure in response to risks and opportunities, and this also requires feedback mechanisms. 
This may be refl ected in processes for organization learning and development, knowledge 
creation and acquisition and the formation of new units and the dismantling of obsolete 
ones. These changes may be transformational, but changes may also be executed through 
improvements in culture, technology and management. It’s likely to come up with whole 
new ways of doing things. 

 Hierarchy 

 One thing a goal-seeking management system will possess is hierarchy. The system 
will likely comprise subsystems having the same properties as the system. Subsystems 
may be arranged on a geographic, functional, project, product, service or team basis, 
each possessing self-maintenance, self-organization properties. As business expands 
new units will be formed possessing a similar management structure to the larger unit 
and attached to the centre so that information fl ows are maintained. But the greater the 
hierarchy, the greater the risk of malfunction as units get further away and out of sight 
of the centre. 

 Emergence 

 The property of emergence is the expected and the unexpected and unanticipated results 
that arise from interactions within a system. It’s a property possessed by all systems. It’s 
expressed by the axiom “the whole is greater than the sum of its parts”, meaning that the 
essential properties of a system taken as a whole derive from the interactions of its parts, 
not their actions taken separately. When oxygen and hydrogen are combined in the correct 
proportions, water is produced, and with water comes wetness, a property not found in either 
oxygen or hydrogen, just as sound is not found in any of the components of a radio. It is 
implicit in ISO 9001:2015 that enhanced customer satisfaction is an emergent property of a 
QMS, as it is not found in any of the component parts, nor is it an output of any process but 
may be the outcome or consequence of possessing an output from the system. 

 Structure 

 Management systems are open systems that change their structures and behaviours in har-
mony with changes in their environments. The structure of a system is the way its elements 
are interconnected and held together. There are different types of elements and different 
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   Box 8.8    QMS structure 
 The structure of a QMS is not the way its documentation is structured as in a hierarchy 
of policies, procedures, records, etc., but the way its elements are interconnected, the 
fl ow of information, the feedback loops and the cause-and-effect relationships. 

 ways in which they are connected, so it isn’t a good idea to mix these up in any graphical 
representation as it makes them impossible to understand. The following models for a small 
restaurant represent the most common forms:

An external system map 

 An external system map (see Figure 8.3) shows the external factors that infl uence the orga-
nization, but the organization cannot easily infl uence in return. So you might fi nd things like 
competitors or weather as an infl uence on the system.   

Figure 8.3   External system map

 An internal system map 

 An internal system map (see Figure 8.4) simply shows the internal infl uences of differ-
ent elements and their relationship. Occasionally a  hard  component will appear, such as a 
building but only when the building is having a direct infl uence on some other factor; for 
example, if there’s a problem with storage space it will appear, but otherwise not. Soft com-
ponents like food hygiene might appear because it’s critical to success.   
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 The purpose of these fi rst two fi gures is to gain a richer understanding of the situation, so 
we can afford to be fl exible. The next set of diagrams serves a different purpose. Although 
they aid understanding, their main function is to look for the most effi cient way to manage 
the organization and its operations. 

 High-level process map 

 The high-level process map (see Figure 8.5) shows the network of interconnected processes 
as simple boxes with connecting arrows indicating the fl ow of information or materials. The 
processes included are those which achieve a common objective.   

Figure 8.4   Internal system map

Figure 8.5   High-level process map

 Activity-sequence diagram 

 The activity-sequence diagram (see Figure 8.6) shows the sequence of activities and the fl ow 
of information and material as it passes through a process.   
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 Causal loop diagrams 

 Causal loop diagrams (see Figure 8.7) are used to assist in getting to the cause of an 
intractable problem or to help identify any possible unwanted  emergent properties . The  S  
on the line indicates the infl uence is in the same direction, and the  O  indicates it’s in the 
opposite direction. The diagram describes the following scenario: If revenue is falling 
due to poor service quality, the budgets are cut, which affects the procurement process 
where cheaper ingredients are sourced. A reduced budget means no pay rises, so staff 
satisfaction decreases, staff leave and new staff are recruited on lower wages. Lower-
quality ingredients together with less motivated staff affect the food preparation process 
resulting in lower meal quality. Servers provide customers with meals of lower quality 
which brings complaints, and service quality is reduced. Word gets about and reputation 
suffers with the result of fewer customers and lower revenue.   

 Organization chart 

 An organization chart (see Figure 8.8) shows the division of labour and the chain of com-
mand either as a hierarchy or a matrix and may show the relationship between locations, 
divisions, departments and what work they do. The owner of any outsourced processes 
should be shown.  

Figure 8.6   Activity-sequence diagram

Figure 8.7   Causal loop diagram
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  In addition there may be  infrastructure drawings  which show the relationship between the 
fi xed structures including buildings, offi ces, plant, machinery, utilities, roads and pathways, 
etc., and  material conversion diagrams  which show the stages through which raw materials 
are converted into commodities such as chemicals, aggregates, paper, metals, etc. 

 Summary 
 Our task of explaining what a quality management system is has not been an easy one 
because there is little consistency in ISO documents as to whether the term is being used in 
the sense of how entities interact to produce results or in the sense of a set of methods for 
producing results. We were unable to remove doubt as to what a management system is by 
studying ISO documents, so we had to revert to fi rst principles. We examined three types 
of systems and found evidence in the standards to support the view that a QMS could be a 
designed abstract system, a designed physical system or a human activity system, but dis-
missed the fi rst two of these because they were inconsistent with the notion that the QMS 
is a set of interacting elements, one of which is people. We therefore concluded that it’s 
more likely that a QMS is a human activity system which from Jackson’s defi nition is a 
model rather than a physical system and settled on an operational defi nition that a QMS is a 
systemic view of an organization from the perspective of how it creates and retains its cus-
tomers. To substantiate this, we looked at a restaurant from different perspectives showing 
the type of models that we can use as a basis for understanding how it functions, identifying 
problems and planning improvements. 
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 9  Process and the process approach 

 Introduction 
 When we undertake work we do it for a reason and to achieve some objective. We acquire 
the things we need to achieve the objective; there is a series of actions we take; tools, 
equipment and information we use; energy and materials we consume; and decisions we 
make from the beginning to the end. These are the variables. The work progresses until 
completion. This progression is a process; it has a beginning and an end. It begins with 
an event or when we receive a command or reach a date and ends when we are satisfi ed 
with the resultant output. This output may be a tangible product or a service we pro-
vide to someone else. The output will possess certain features or characteristics, some 
of them needed, some of them not needed. The process we use determines these features 
or characteristics. Therefore, we can design or manipulate this process to produce any 
features or characteristics we so desire by altering the variables. If we start work with an 
objective and the determination to create an output possessing certain desired features or 
characteristics, are diligent in our planning and preparation and we do what we set out to 
do, we are more likely to produce outputs with those qualities than if we’d just thrown 
ourselves into the task without forethought. There’s no guarantee we will achieve our 
objective because there may be variables outside our control that impede our best endeav-
ours. However, if one manages processes effectively, many of the risks may be mitigated, 
leading to it being more likely that we’ll be able to consistently and continually produce 
outputs of the desired quality. 

 In ISO 9001:2015 there are requirements to determine the sequence and interaction of 
processes, determine the resources needed for them, evaluate them, ensure these processes 
achieve their intended results and requirements for promoting the use of the process approach. 
It is therefore vital that we understand what a process is, what the process approach is and the 
context in which these terms are used in ISO 9001. 

 We touched on the process perspective in  Chapter 8  as a way of understanding how the 
organization functions and thereby identify opportunities for improvement. In this chapter, 
we examine processes in greater depth, and in particular we examine: 

 • The common defi nition of a process and the way the word  process  is used 
 • The ISO defi nitions and how they have changed since 1987 
 • Perceptions of processes from different viewpoints 
 • The relationship between processes and procedures and processes and systems 
 • The process approach, how it developed, how it differs from a functional approach 

and how it’s defi ned 
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 • Several different process models 
 • Different types of processes 

 What is a process? 

 The common defi nition of process 

 The word  process  as a noun has been traced back to the 12th-century French word  procès  
for legal contract and later for advance, progress, course or development of an action. Apart 
from specialist uses, the word is most commonly used today as a continuous and regular 
action or succession of actions occurring or performed in a defi nite manner, and having a 
particular result or outcome (OED, 2013). 

 Process evokes a sense of something changing over time or resisting change, whether it be 
in the mind (a thinking process) or the body (a digestive process) or in the offi ce (a writing 
process) or in the workshop (an assembly process) or the natural environment (an isobaric 
process) or in politics (a peace process). Neave says that a process is anything that can be 
described by the use of a present participle (a verb ending in - ing ), preferably with an object, 
for example, writing a report (Neave, 1990) but it’s not an infallible method as shown by the 
examples earlier. 

 Defi ning an organizational process 

 As with other terms we have discussed so far, their meaning differs depending on the context 
in which they are used, and therefore we need to specify this context. There are different 
schools of thought on what constitutes a process in the organizational context but here we 
will confi ne ourselves to the ISO defi nitions in  Table 9.1 . Several additional defi nitions are 
presented on the companion website.   

Table 9.1   Evolution of ISO defi nitions of process

Defi nition Notes

A set of interrelated resources and activities 
which transform inputs into outputs
ISO 8402:1994 clause 1.2

Resources may include personnel, fi nance, 
facilities, equipment, techniques and methods.

A set of interrelated or interacting activities 
which transforms inputs into outputs
ISO 9000:2000 clause 3.4.1

Inputs to a process are generally outputs of other 
processes.
A process where the conformity of the resulting 
product cannot be readily or economically 
verifi ed is frequently referred to as a “special 
process”.

A set of interrelated or interacting activities 
that use inputs to deliver an intended result
ISO 9000:2015 clause 3.4.1

Whether the “intended result” of a process is 
called output, product or service depends on the 
context of the reference.
Two or more interrelated and interacting processes 
in series can also be referred to as a process.
Processes in an organization are generally 
planned and carried out under controlled 
conditions to add value.
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 A welcome change is the removal of the word  transforms  as it signifi es a break with con-
vention, but it also removes a 30-year anomaly. In ISO 9000:2000 clause 2.4 it stated that 
“Any activity, or set of activities, that uses resources to transform inputs to outputs can be 
considered as a process.” An issue with defi nitions is that anything that does not match a def-
inition cannot be the object being defi ned, and therefore this defi nition suggests that only if 
inputs were transformed into outputs was an object a process. This would imply that design 
is not a process because the inputs exist in their original form after the design is complete 
and can be used again – hence they are not transformed. Resources are used by a process 
rather than being inputs to a process, or as the 1994 defi nition suggests, part of a process. 
Many manufacturing work processes transform inputs, whereas most work processes in the 
service sector only use inputs and don’t transform them. It was therefore about time the ISO 
9000 defi nition changed and so it did in 2015 when the word  transformation  was dropped. 

 However, although the new defi nition removed one anomaly it introduced another: the 
notion that all processes use inputs to deliver an intended result. For an object to qualify as 
a process it does not need to deliver intended results or even have been designed to deliver 
intended results. It may in fact deliver unintended results but it’s nonetheless a process. Per-
haps the defi nition should be  A set of interrelated or interacting activities that use inputs to 
deliver a result . 

 The concept of adding value and the party receiving the added value is perceived as 
important in the ISO 9000 defi nition, but whether a process adds value cannot qualify it as a 
process. A poorly managed process remains a process by virtue of the activities producing a 
result. Of course, the intent of a process should be to add value, and therefore the degree of 
value added can be a measure of the usefulness of a process. 

 It is easy to see how these definitions can be misinterpreted but it doesn’t explain 
why, for many it results in flow charts they call processes. They may describe the pro-
cess flow but they are not in themselves processes because they simply define steps 
in a sequence. A series of steps can represent a chain from input to output but it does 
not cause things to happen. Add the resources, the behaviours and the constraints and 
make the necessary connections, and we might have a model of a process that will 
cause things to happen. Therefore, any process description that does not connect the 
activities and resources with the objectives and results is not a process that delivers an 
intended result. Fraser identifies several pitfalls associated with the ISO definitions 
(see  Box 9.1 ). 

Perception of process

All work is accomplished by a process, but there are different scales of work from writing a 
letter (a micro-process) to building a cathedral (a macro-process), and the way we approach 
the work all depends on our perception of the process. If we allow ourselves to be persuaded 
that a single task is a process, we might well deduce that our organization has several thou-
sand processes. If we go further and try to manage each of these nano-processes (they are 
smaller than micro-processes), we will lose sight of our objective very quickly. By seeing 
where the task fi ts in the activity, the activity fi ts within a process and the process fi ts within 
a system, we create a line of sight to the overall objective (see  Figure 8.1 ). By managing 
the system, we manage the processes and in doing this we manage the activities and their 
consequences. However, system design is crucial. If the processes are not designed to func-
tion together to fulfi l the organizational goals, they can’t be made to do so by tinkering with 
the activities.
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 Processes versus procedures 

 The procedural approach is about doing a task, conforming to the rules, doing what we are 
told to do, whereas the process approach is about understanding needs, fi nding the best way 
of fulfi lling these needs, checking whether the needs are being satisfi ed and in the best way 
and checking whether our understanding of these needs remains valid. Some differences 
between processes and procedures are indicated in  Table 9.2 .     

 The ISO 9000:2015 defi nition of a procedures is a “specifi ed way to carry out an activity 
or a process”. Although machines, including computers, operate from instructions or pro-
cedures coded into the software, we assume the activities and processes referred to here are 
those carried out by people. A procedure need therefore only contain instructions to assist 
a person in performing a task. As such the procedure need not contain a description of the 
process, the resources and the cause-and-effect relationship that produce the process outputs, 
how risks are mitigated, etc. This level of detail may be reserved for process descriptions. An 
analogy would be the difference between a manual for operating a machine (the procedure) 
and the specifi cations, drawings, circuit diagrams and instructions for maintaining, stripping 
down, fault fi nding and repairing a machine (the process description). 

 Processes versus systems 

 The idea that processes and systems don’t exist in the real world but are mental constructs 
and convenient ways of observing reality as explained in  Chapter 8 . This allows us to 
examine a phenomenon from different perspectives as explained in Box 9.2. This may be 
a diffi cult concept to understand but when we produce a fl ow diagram of a process we are 
creating a simple model of complexity. We assume the activities will always follow the same 
sequence without any deviations or interruptions, so in effect they are idealized versions of 

  Box 9.1    Pitfalls to avoid with processes 
 Some surprising, yet widely held, beliefs are that: 

 • “processes” are a new concept 
 • “processes” have replaced “procedures” 
 • you can’t manage both departments and processes in one organization 
 • to “transform something” means something other than to “change its form” or to 

“convert it” into something else 
 • all inputs to a process must be input at the start of a process 
 • all outputs from a process must be output at the end of a process 
 • any one activity cannot be part of more than one process 
 • if a defi nition is in an ISO standard then it must be “right”. 

 There is also a lack of appreciation of the difference between the concepts of some-
thing being “put in” from outside a process, and “taken in” from within the process – 
and, in the same way, something being “put out” by a process and “coming out” from 
the process. 

 (Fraser, 2015) 
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reality, but they help us determine how results are produced. The fl ow diagram is like a map 
and we know the dictum that  a map is not the territory  (attributed to Polish scholar Alfred 
Korzybski). We use models to represent reality but our models are only as good as what we 
can see, and what we see is infl uenced by our experiences, beliefs and values as explained in 
 Box 8.6 . Therefore, within a system processes are brought to life and run until the required 
outputs are produced. A process doesn’t choose the goal, whereas a goal-seeking system 
such as a QMS chooses the goal and endures as long as the interconnections are maintained.

Table 9.2   Process versus procedure

Procedures Processes

Procedures are driven by completion of the task Processes are driven by achievement of a 
desired outcome

Procedures are implemented Processes are operated
Procedure steps are completed by different people 
in different departments with different objectives

Process stages are completed by different 
people with the same objectives; departments 
do not matter

Procedures are discontinuous Processes fl ow to conclusion
Procedures focus on satisfying the rules Processes focus on satisfying the customer
Procedures defi ne the sequence of steps to execute 
a task

Processes generate results through use of 
resources

Procedures are used by people to carry out a task People work through a process to achieve an 
objective

Procedures exist, they are static Processes behave, they are dynamic
Procedures only cause people to take actions and 
decisions

Processes make things happen, regardless of 
people following procedures

Procedures prescribe actions to be taken Processes function through the actions and 
decisions that are taken

Procedures identify the tasks to be carried out People select the appropriate procedures to 
be followed

Box 9.2   Observing systems and processes
 When we look at something within a defi ned boundary and see a person or a group of 
people working, we see activity. When we stand back and see a sequence of activities 
producing outputs, we are observing a process. When we look at the same things and 
see the way that a change in one element changes the behaviour of other elements, we 
are observing a system.  

 Process models 
 In the context of organizational analysis, a simple model of a process is shown in  Fig-
ure 9.1 . This appeared in ISO 9000:1994 but clearly assumes everything other than inputs 
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and outputs are contained in the process. The process takes an input; work is carried out and 
outputs are produced, but the diagram does not in itself indicate whether these outputs are of 
added value or where the resources come from.   

 Now that ISO has changed the defi nition of a process, removing the word  transforms , a 
more useful model might be that shown in  Figure 9.2 .   

 This model shows that the process is resourced to receive a demand and when a 
demand is placed upon the process, several pre-determined activities are carried out, 
pulling in the resources as and when they are needed. These activities will produce an 
output that satisfi es the demand in a way that fulfi ls the constraints of the other stake-
holders, assuming no deviations or interruptions. These activities have been deemed as 
those necessary to achieve a defi ned objective, and the results are reviewed and actions 
taken were appropriate to: 

 • improve the results by better control; 
 • improve the way the activities are carried out; 
 • improve alignment of the objectives and measures with current and future demands. 

Figure 9.1   Simple process model

Figure 9.2   A managed process
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 If we go inside the box labelled “Activities” we may observe one of two types of con-
trols. If there are planning, implementing and checking activities and feedback loops 
designed to control the outputs, as shown in  Figure 9.3 , this is closed loop control or 
adaptive control. Kaoru Ishikawa refers to this as vanguard control as it anticipates 
problems and prevents them before they actually occur. This is the intent of planning 
(Ishikawa, 1985). The output from the implement stage is checked and, if not accept-
able, information is fed back to the implement stage to change the characteristics so 
when checked again the output is acceptable. When sampling is used to check outputs, 
it remains a closed loop control if the batch is held pending acceptable results from the 
checks. In such a process the person running the process is under self-control (i.e. the 
controller is inside the process).   

 If a lot of effort is put into planning in terms of error proofi ng and checked out in advance, 
subsequent checking of outputs may not be necessary and would in fact be wasteful. This is 
open loop control, or non-adaptive control, where any unacceptable variation is not picked 
up until something goes wrong downstream or is picked up during periodic monitoring as 
shown in  Figure 9.4 . In such a process the person running the process has no control and will 
continue producing unacceptable output until stopped by the controller outside the process. 
If the manager is not monitoring the process and only takes action after fi nding out from the 
downstream process that the output hasn’t met the target, that is what Ishikawa refers to as 
“rear guard control” (Ishikawa, 1985).   

 It is important to recognize that in  Figure 9.2  the activities associated with managing a 
process act  on  the process and do not act  in  the process; thus they are separate processes 
that are triggered by independent events. For example, the improvement cycles may be run 
on different timescales and in conjunction with particular initiatives. The frequency of the 
reviews will vary depending on the criticality of the process. 

Figure 9.3   Closed loop control model

Figure 9.4   Open loop control model
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  Box 9.3    People and process 
 If a process is supposed to use inputs to deliver an intended output, it can’t produce 
an output without the actions and decisions of people using other resources, which is 
why the people and other resources form part of the process but only while they are 
being used. 

 It is what people do that infl uence process dynamics. Their actions or inactions 
create fl ow, sequence, delay, breakdown, stability and many other process attributes. 

 Types of processes 
 We are focused on organization processes, and there are different types of processes, but the 
attributes that characterize them are not physical attributes. 

 Process characterization by purpose 

 All organizational processes are feedback processes, that is, processes where: 

 a) a sensor measures output and feeds information to a comparator; 
 b) a comparator transmits a signal to the action component; and 
 c) an action component adjusts a parameter if necessary so that the output remains on 

target. 

 There are two types of feedback processes. Senge refers to these as reinforcing or amplifying 
processes and balancing or stabilizing processes (Senge, 1990). The reinforcing processes 
are engines of growth, and the balancing processes are engines of stability. If the target 
is to grow, increase or decrease the amount of something or widen the gap between two 
levels, reinforcing processes are being used. If the target is to maintain a certain level of 
performance, a certain speed, maintain cash fl ow, balancing processes are being used. The 
terminology varies in this regard. Juran refers to these as breakthrough and control processes 
where breakthrough is reaching new levels of performance and control is maintaining an 
existing level of performance (Juran, 1964). 

 There are many balancing processes in organizations; in fact most of the organization’s 
processes are balancing processes as their aim is to maintain the status quo, keep revenue 
fl owing, keep customers happy, keep to the production quotas, keep to the performance 
targets, etc. A few processes are reinforcing processes such as research and development 
processes, the process for expanding markets, building new factories, etc. All these place 
a burden on the balancing processes until they can no longer handle the capacity and 
something must change. Likewise, the reinforcing processes decrease orders and innova-
tion and consequently the balancing processes have surplus capacity and again something 
must change.   

 In the balancing loop of  Figure 9.5  when sales increase there is an upward pressure on 
price (S), but as price increases there is downward pressure on sales (O). Decreasing sales 
will reduce the price with the result that both sales and price will oscillate around some mean 
value (Edwards, 2013). 
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 In his book  The Loyalty Effect  Frederick Reichfeld describes the strong correlation 
between customer satisfaction and employee satisfaction (Reichfeld, 2001). This is 
shown in  Figure 9.10  as a reinforcing loop. Such a loop is known as a virtuous cycle 
of growth, but beware, for these loops can fl ip and become vicious cycles of decline 
(Edwards, 2013).   

 In these diagrams the arrows indicate the direction of causality. The causality is that 
 Employee satisfaction  directly drives the  Customer satisfaction ; whether this is increasing 
or decreasing depends on whether  Employee satisfaction  is increasing or decreasing. The 
symbol S implies that the elements connected by a specifi c cause-and-effect relationship 
move in the same direction. The symbol O implies that they move in opposite directions 
(Sherwood, 2002). 

 Process characterization by class 

 Processes are also characterized by class. As stated previously, all work is accomplished 
by a process, and all processes produce outputs; therefore, if we look at the organization as 
whole and ask, “What outputs will our stakeholders look for as evidence that their needs 
are being met?” we identify the organization’s outputs. There must be processes producing 
these outputs, and we call these macro-processes. These processes are multi-functional in 
nature consisting of numerous micro-processes. Macro-processes deliver business outputs 
and are commonly referred to as  business processes . For processes to be classed as business 
processes they need to be in a chain of processes having the same stakeholder at each end of 
the chain. The input is an input to the business, and the output is an output from the business. 

 Some people classify business processes into core processes and support processes 
but this distinction has limited benefi t; in fact it may create in people’s minds the per-
ception that core processes are more important than support processes. All processes are 

Figure 9.5   A balancing process

Figure 9.6   A reinforcing process
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dependent upon each other to achieve the organization’s goals but not all present the same 
level of risk. 

 If we ask of each of these business processes “What affects our ability to deliver the busi-
ness process outputs?” we identify the critical activities which at this level are processes 
because they deliver outputs upon which delivery of the business output depends. These 
processes are the micro-processes, and they deliver departmental outputs and are task ori-
ented. In this book these are referred to as work processes. A management system is not just 
a collection of work processes, but also the interaction of business processes. The relation-
ship between these two types of processes is addressed  Table 9.3 . Sometimes work processes 
are referred to as sub-processes.     

 The American Quality and Productivity Center (AQPC) published a Process Clas-
sifi cation framework in 1992 to encourage organizations to see their activities from a 
cross-industry process viewpoint instead of from a narrow functional viewpoint. The 
framework has fi ve levels and 13 categories (see next). These appear to equate with busi-
ness processes, and Version 7 published October 2015 identifi es 1,622 process elements 
(APQC, 2015): 

  1 Develop Vision and Strategy 
  2 Develop and Manage Products and Services 
  3 Market and Sell Products and Services 
  4 Deliver Physical Products 
  5 Deliver Services 
  6 Manage Customer Service 
  7 Develop and Manage Human Capital 

Table 9.3   Relationship of business process to work process

Scope Business process Work process

Relationship to organization 
hierarchy

Unrelated Closely related

Ownership of process No natural owner Departmental head or 
supervisor

Level of attention Executive level Supervisory or operator level
Relationship to business goals Directly related Indirectly related and 

sometimes (incorrectly) 
unrelated

Responsibility Multi-functional Invariably single function (but 
not exclusively)

Customers Generally external or other 
business processes

Other departments or personnel 
in same department

Suppliers Generally external or other 
business processes

Other departments or personnel 
in same department

Measures Quality, cost delivery Errors, quantities, response 
time

Units of measure Customer satisfaction, 
shareholder value, cycle time

% defective, % sales cancelled, 
% throughput
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  8 Manage Information Technology (IT) 
  9 Manage Financial Resources 
 10 Acquire, Construct, and Manage Assets 
 11 Manage Enterprise Risk, Compliance, Remediation, and Resiliency 
 12 Manage External Relationships 
 13 Develop and Manage Business Capabilities 

 This classifi cation was conceived out of a need for organizations to make comparisons when 
benchmarking their processes. It was not intended as a basis for designing management 
systems. We can see from this list that several processes have similar outputs. For example, 
there are a group of processes with resources as the output. Also, some of these processes 
are not core processes but themes running through core processes. Similarly, with managing 
external relations, many processes will have external interfaces, so rather than one process 
there should be objectives for external relationships that are achieved by processes with 
external interfaces. 

 Perception of the organization 

 The word  process  either as a noun or a verb is commonly used in daily life without evoking 
the building of ships or automobiles, but add to it the words  control  or  management  and it’s 
perceived to be synonymous with production – for example, the making of products in a 
factory or delivery of a service in a restaurant. There is a reason for this, and it’s because we 
separate planning from doing. The brain work that goes into setting objectives and formulat-
ing strategies and plans for their achievement involves choices, making decisions, setting 
priorities; activities that require freedom to think so we wouldn’t want to impose controls 
over it, or so we believe. We also probably see the organization as a machine for mak-
ing money and therefore to be effective, a machine must be controllable by its operators, 
which is, of course, the role of management. Senge in the forward to Arie de Geus’s book 
 The Living Company  writes that “seeing a company as a machine implies that it is created 
by someone outside. This is precisely the way in which most people see corporate systems 
and procedures – as something created by management and imposed on the organization.” 
Seeing an organization as a machine implies that it’s fi xed and can change only if someone 
changes it, that its actions are reactions to decisions made by management, that it learns 
only as the sum of the learning of its individual employees (de Geus, 1999). As Morgan says 
“We talk about organizations as if they were machines, and as a consequence we tend to 
expect them to operate as machines: in a routinized, effi cient, reliable, and predictable way” 
( Morgan, 1997). 

 There are indeed processes within organizations that need to be routinized, effi cient, 
reliable, and predictable, but there are also processes that need to be free from such con-
straints. Edwards referred to these two types of processes as cybernetic and exploratory 
processes (Edwards, 2013). He describes cybernetic processes as having pre-determined 
inputs, a sequence of activities and outputs or objectives to be met. Exploratory pro-
cesses, he says, change their objectives and even the way they work and are often infl u-
enced by human prejudices, opinions and beliefs. Edwards compares cybernetic and 
exploratory processes in  Table 9.4 , which is reproduced with his permission.   



Table 9.4   Cybernetic and exploratory processes

Feature Cybernetic process Exploratory process

Activities 1. Can be described as “machine like”.
2. Can be subjected to cybernetic 

analysis and presentation.
3. Problems can be resolved by the use 

of mathematics/operational research 
and SPC.

4. Are objective.
5. Change will occur slowly. if at all.

1. Often infl uenced by human 
prejudices, opinions and beliefs.

2. Are not simple to describe.
3. Problems faced are ill defi ned.
4. Change can occur rapidly, though 

there will be periods of stability
5. Activities and sequences of 

activities can change during the 
process.

6. Are subjective.
Models 1. Commonly used activity- sequence 

diagrams.
2. Other sequential fl ow diagrams can 

also be used.
3. Diagrams show the fl ow of material 

or information only.

1. Causal loop diagrams
2. Infl uence diagrams
3. System maps
4. Diagrams show the set of 

interactions which take place.

Inputs 1. Known and unambiguous.
2. Incorrect input will cause failure (an 

undesirable result or no result).
3. The process cannot operate without 

them.
4. The process has no control over 

delivery.
5. The process must accept correct 

input.

1. Often ambiguous, can be affected 
by the source.

2. Inadequate input is a feature.
3. Are not always timely and may 

arrive in fragmented chunks.
4. Can differ each time the process is 

activated.
5. They may be accepted or rejected 

by the process.
6. The process may have to operate 

with incorrect inputs.
Transformation 1. Must follow a pre-ordained sequence 

of activities.
2. Is objective and can be analysed 

easily.
3. Nature of the transformation cannot 

be changed.

1. No set sequence. Activities will 
vary according to circumstances.

2. Is frequently not objective, 
infl uenced by personal beliefs, 
politics, etc.

3. Can change the way data are 
handled.

Objectives 1. Is purposive, cannot change its 
objectives/outputs.

2. Meets its objectives or fails.
3. Purpose without choice.

1. Purposeful, can change direction 
and objectives.

2. Time delays in feedback often 
mean it is not possible to know if 
objectives have been met.

3. Has freedom of choice.
Outputs 1. Pre-determined

2. Measurable, success or failure is 
recognizable

3. Cannot change its outputs
4. Fails if they are not achieved.
5. Clear measures of failure.

1. Not necessarily clear in advance
2. No clear measure of success
3. Can change direction mid-process 

and create new/different outputs
4. Limited measures of success/

failure.

(Continued )
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Feature Cybernetic process Exploratory process

Internal 1. Cannot repair itself
2. Is not autopoietic, cannot replicate 

itself.
3. Control is achieved through 

embedded feedback loops which will 
warn of failure or deviation.

4. Repetitive and repeatable.

1. Can self-repair
2. Is autopoietic, can “replicate” 

itself.
3. Control loops often subject to long 

delays. Warning of failure may 
come too late.

4. May change the sequence and 
direction of activities

5. Not easy to repeat.
Analysis 1. Is amenable to PDCA/Six Sigma/

mathematical type of problem-
solving.

1. Is not amenable to PDCA-type 
approaches.

2. Requires a “soft-systems” 
methodology.

People 1. Ignores human nature.
2. People are extensions of the machine.
3. Individuals have limited control, must 

follow the “rules” of the process.

1. Almost exclusively about human 
interaction.

2. Experiences and thinks about the 
situation.

Table 9.4  (Continued)

 Fraser identifi ed fi ve types of processes which he says range from the most rigorously 
defi ned and controlled on the one hand to those subject to the greatest individual interpreta-
tion and choice (Fraser, 2015): 

 1 Mechanistic (as in a production line) 
 2 Responsive (to a generic event such as receiving a customer enquiry) 
 3 Developmental (where you choose to initiate action to create an outcome which is 

different /better than the last time you did it, such as business planning) 
 4 Special (as in “the peace process” in Northern Ireland) 
 5 Ongoing (as in implementing a policy or developing a  learning organization ) 

 Fraser does not distinguish between cybernetic and exploratory processes as does Edwards, 
but we can see that types 1 and 2 would be cybernetic and the others exploratory. 

 What is the process approach? 
 The process approach is a way of managing work which focuses on the objective of the work 
rather than on the objective of the function that performs it. An approach is a method of 
tackling an issue, a situation or achieving an objective, but TC 176 has declared the process 
approach to be a principle rather than a method. 

 To appreciate the differences between a process approach and a functional approach we 
need to explain the origins of each in the context in which they evolved. 

 Emergence of the functional approach 

 Around the same time that ISO 9001 was being revised for the fi rst time in 1994 Hammer 
and Champy were promoting business process reengineering and in their book, they claim 
that “a set of principles laid down more than two centuries ago has shaped the structure, 
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management and performance of American business throughout the nineteenth and twen-
tieth centuries” and go on to say that “the time has come to retire those principles and 
to adopt a new set” (Hammer & Champy, 1993). They were referring to Adam Smith’s 
seminal work  The Wealth of Nations  from the 18th century in which Smith describes how 
a pin-maker could make one pin in a day, and certainly could not make 20, but by divid-
ing the making of pins into 18 distinct operations with each person making a part of the 
pin, 10 men might make 48,000 pins in a day (Smith, 1776). Pin making was a process, 
but dividing the work of making a pin into distinct operations and making each operation 
a speciality in itself created conditions for sub-optimization and fragmentation of work. 
These workers never complete a pin; they only work on part of the pin and optimization of 
their operation will not lead to optimizing the manufacture of the whole pin. Increase the 
scale of this and divide the work of the whole organization into distinct operations, and we 
have what has come to be known as the functional approach. What Smith writes about is 
the division of labour. 

 Functionalism, or organizing work by specialization or the skills people possess, contin-
ues to the present day but it’s not where the work is done or who does it that matters. What 
matters is how work is managed. 

 Functional structures 

 Most organizations are structured into functions that are collections of specialists perform-
ing tasks. The functions are like silos into which work is passed and executed under the 
directive of a function manager before being passed into another silo. In the next silo the 
work waits its turn because the people in that silo have different priorities and were not lucky 
enough to receive the resources they requested. Each function competes for scarce resources 
and completes a part of what is needed to deliver a product or service to customers. When 
the division of labour theory was formulated by Adam Smith and later developed by Fred-
erick Winslow Taylor at the turn of the 20th century, workers were not as educated as they 
are today. Technology was not as available and machines not as portable. Transportation of 
goods and information in the 18th and 19th centuries was totally different from today. As a 
means to transform a domestic economy to an industrial economy, the theory was right for 
the time. Mass production would not have been possible under the domestic systems used 
at that time. 

 Functions became major disciplines in an organization harnessing unique skills. A 
function is a collection of activities that make a common and unique contribution to 
the purpose of the business (Drucker, 1974). It is quite common to group work by its 
contribution to the business and to refer to these groupings as functions, and this results 
in there being a marketing function, a design function, a production function, etc. The 
marketing function in a business generates revenue, and the people contributing to mar-
keting may possess many different skills such as planning, organizing, selling, negotiat-
ing, data analysis, etc. However, it should not be assumed that all those who contribute to 
a function reside in one department. The marketing department may contain many staff 
each with many skills, but often the design staff in a different department contribute to 
the product or service strategy which is one element of the marketing strategy. Likewise, 
the design function may have the major contribution from the design department but 
may also have contributors from research, test laboratory, trials and customer support. 
Therefore, the organization chart may in fact not defi ne functions at all but a collection of 
departments that provide a mixture of contributions. In a simple structure the functions 
will be clear but in a complex organization, there could be many departments concerned 
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with the marketing function, the design function, the production function, etc. Rummler 
and Brache observe that 

 when we ask a manager to draw a picture of his or her business (be it an entire company, 
a business unit or a department) we typically get something that looks like a traditional 
organization chart with tiers of boxes and vertical reporting relationships. It doesn’t 
show the customers, we can’t see the products and services and we get no sense of the 
work fl ow. 

 (Rummler & Branche, 1995) 

 When we organize work functionally, the hierarchy can be represented by the waterfall 
diagram ( Figure 9.7 ). 

 In this diagram the top-level description of the way work is managed will probably be 
contained in a quality manual with supporting department manuals.   

 Balancing objectives 

 The combined expertise of all these departments is needed to fulfi l a customer’s requirement. 
It is rare to fi nd one department or function that fulfi ls an organizational objective without 
the support of other departments or functions. However, the functional structure has proved 
to be very successful primarily because it develops core competences and hence attracts 
individuals who want to have a career in a particular discipline. This is the strength of the 
functional structure, but because work is always accomplished by a process it passes through 
a variety of functions before the desired results are achieved. No one person other than the 
CEO would carry responsibility for this chain of processes. If work is managed by function, 
one function will optimize its activities around its objectives at the expense of other func-
tions. This will create gaps, overlaps, confl icts, bottlenecks and delays as managers pursue 
their own objectives. Functional optimization often contributes to the sub-optimization of 
the organization as a whole (Rummler & Branche, 1995). 

 One approach that aims to avoid these confl icts is what is referred to as “balancing objec-
tives”. On face value, this might appear to be a solution, but balancing implies that there is 

Figure 9.7   Functional decomposition of work
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some give and take, a compromise or reduction in targets so that all objectives can be met. 
The result is often arrived at by negotiation, implying that quality is negotiable when in 
reality it is not. Customers require products and services that meet their requirements, not 
products and services that more or less meet their requirements. When objectives are derived 
from stakeholder needs, internal negotiation is not a viable approach. The only negotiation is 
with the customer, as will be explained in  Chapter 11 . 

 Emergence of the process approach 

 When the activities of the various functions that contribute to the achievement of a 
process objective are depicted in a flow chart with time and labour added, the ineffi-
ciencies of management by function will become clear. Instead of a job passing to each 
function for value to be added, it may be found that time and labour will be saved by 
keeping the job in the same location and moving the function to the job, but this is not 
a new idea. 

 As early as the 11th century the Venetian Arsenal operated similar to a production line 
with ships moving down a canal which were fi tted by the various shops they passed. In this 
way, the workers could see the objective of their labour (Wikipedia (2), 2015). Henry Ford 
and his team borrowed concepts from watch makers, gun makers, bicycle maker, and meat 
packers; mixed them with their own ideas; and by late 1913 they had developed a moving 
assembly line for automobiles (Benson Ford Research Center, 2013). 

 Business outputs are generated by the combined efforts of all departments so processes 
tend to be cross-functional. Rarely does a single department produce a business output 
entirely without support from others, as shown in  Figure 9.8 . (For simplicity, not all outputs 
are shown.) 

Figure 9.8   Managing by function or by process
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Table 9.5   Function vs. process

Attribute Functional approach Process approach

Objective focused Satisfying departmental 
ambitions

Satisfying stakeholder needs

Inputs From other functions From other processes
Outputs To other functions To other processes
Work Task focused Result focused
Teams Departmental Cross-functional
Resources Territorial Shared
Ownership Departmental manager Shared
Procedures Departmental based Task based
Performance review Departmental Process

 In principle, the grey arrows indicate direction in which the process fl ows across depart-
ments. In reality it is probably not as simple as this because there will be transactions that 
fl ow back and forth between departments. The organization structure shows that functional 
outputs are indeed different from process outputs and obviously make an important contribu-
tion, but it is the output from business processes that is important to the business. When work 
is managed by process, the process activities are optimized around the process objectives, 
regardless of which function carries them out. Functional objectives become secondary to 
process objectives. This relationship is illustrated in  Figure 9.8 .   

 Some of the differences between a functional approach and a process approach are indi-
cated in  Table 9.5 .   

 A common mistake when converting to a process approach is to simply group activities 
together and call them processes but retaining the function/department division. This per-
petuates the practice of separating organization objectives into departmental objectives and 
then into process objectives. This is managing work as a process at a functional level, not 
at an organizational level. Another anomaly is that it assumes, for example, that the manu-
facturing department provides everything needed to perform the identifi ed activities when 
in fact other departments are involved. A more effective approach ignores functional and 
departmental boundaries as represented  Figure 9.9 .   

 Superfi cially it may appear as though all we have done is to change some words but it 
is more profound than that. By positioning the business process at the top level, we are 
changing the way work is managed; instead of managing results by the contributions made 
by separate functions and departments, we manage the process which delivers the results 
regardless of which function or department does the work. This does not mean we disband 
the functions/departments; they still have a role in the organization of work. In fact, man-
aging labour by process has been tried and it doesn’t work except in process industries. As 
Thomas Davenport remarks in the foreword to Jeston and Nelis’s book  Management by 
Process , “not one major organization has adopted a horizontal organization structure; one 
composed entirely and only of processes” (Jeston & Nelis, 2008). Work can be organized 
in three ways: by stages in a process, by moving work to where the skill or tool is located 
or assembling a multi-skilled team and moving it to where the work is (Drucker, 1974). In 
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these cases, we can still manage the work as a process or as a function. It comes down to 
what we declare as the objectives, how these were derived and how we intend to measure 
performance. If we ask three questions:  What are we trying to do, how will we make it 
happen and how will we know it’s right?  we can either decide to make it happen through a 
process or through several functions/departments and measure performance accordingly. 
By making it happen through a process, we overcome the disadvantages of the functional 
approach. 

 Defi ning the process approach 

 The process approach was introduced into ISO 9000 in the 2000 version and revised in the 
2015 version, as shown in  Table 9.6  with a minor change in 2008.     

 The purpose of taking a process approach is clarifi ed, but it misses the principal difference 
between a process approach and a functional approach which is brought out in the following 
explanation. 

 After formulating the strategy, it is not uncommon for the work required to implement 
the strategy to be divided among the various departments in an organization. These depart-
ments derive their objectives from the strategy, departments devise processes to achieve 
their objectives and report to management on their performance relative to these objectives. 

Figure 9.9   Process decomposition of work
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Table 9.6   Defi nitions of the process approach

Defi nition Explanation Source Remarks

A desired result is 
achieved more effi ciently 
when activities and 
related resources are 
managed as a process.

The systematic 
identifi cation and 
management of the 
processes employed 
within an organization 
and particularly the 
interactions between 
such processes is 
referred to as the 
“process approach”.

(ISO 9000:2000) For an approach to 
be a way of doing 
something, the 
defi nition does not 
inform us of a way 
of doing anything. 
It requires much 
more than this and a 
defi nition of a process 
to understand what the 
process approach is.

A desired result is 
achieved more effi ciently 
when activities and 
related resources are 
managed as a process.

The application of a 
system of processes 
within an organization, 
together with the 
identifi cation and 
interactions of these 
processes, and their 
management to produce 
the desired outcome, 
can be referred to as the 
“process approach”.

(ISO 9001, 2008) The defi nition remains 
the same but the 
explanation was 
changed to clarify the 
purpose of the process 
approach.

Consistent and 
predictable results 
are achieved more 
effectively and effi ciently 
when activities are 
understood and managed 
as interrelated processes 
that function as a 
coherent system.

The QMS consists of 
interrelated processes. 
Understanding how 
results are produced 
by this system enables 
an organization to 
optimize the system 
and its performance.

(ISO 9000:2015) This is one effect 
of using the process 
approach but it doesn’t 
defi ne it. Moreover, it 
appears to be describing 
a way of managing a 
system rather than a 
way of managing work 
as a process.

This is where the process approach is fundamentally different. Who does the work is of less 
importance in the process approach as long as the people doing it are competent. The objec-
tives are derived directly from the strategy, thus ensuring their alignment and without con-
sidering which departments are involved in their achievement. The end-to-end processes are 
devised to achieve these objectives and only then is consideration given to who does what 
and fi nally performance is reported relative to the process objectives,not the departmental 
objectives. This approach forces departments to work together in teams to achieve the orga-
nization’s objectives rather than in silos to achieve departmental objectives. 

 As a way of doing something, the process approach is better expressed as a series of 
actions, and this is to some extent defi ned in ISO 9000 clause 4.4.1 a) to h) and in the sup-
porting guide (ISO N1289, 2015). Rather than repeat these requirements here, the following 
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10 actions summarize the approach with cross-reference to the relevant clauses of ISO 9001 
in parentheses: 

  1 Deriving what it is you want to do from the needs and expectation of your stakehold-
ers (i.e. the objectives you want to achieve or the outputs you want to deliver) 

 (4.4.1a & 6.2) 

  2 Deriving measures of success from the constraints imposed by your stakeholders (i.e. 
the factors that will indicate whether the objectives have been achieved to the stake-
holders’ satisfaction or the outputs meet requirements) 

 (referred to as criteria in 4.4.1c) 

  3 Defi ning the activities that are critical to achieving these objectives, the order in 
which they are carried out and the direction in which information fl ows of among 
them 

 (referred to as methods in 4.4.1c) 

  4 Defi ning the resources, information and competences required to deliver the required 
outputs 

 (4.4.1d) 

  5 Identifying the risks and putting in place measures that eliminate, reduce or control 
these risks 

 (4.4.1f) 

  6 Determining how performance will be measured against the objectives and variation 
reduced 

 (4.4.1c) 

  7 Executing the process as planned 
  8 Measuring what has been achieved and comparing it with the process objectives 

 (4.4.1g) 

  9 Finding better ways of achieving the process objectives and improving process 
effi ciency 

 (4.4.1h) 

 10 Establishing whether the processes objectives remain relevant the needs of the stake-
holders and if necessary changing them 

 (9.3) 

 As will be evident from this, it was necessary to refer to other clauses of ISO 9001 than 
those in 4.4.1. A cross-reference is given in step 3 to clause 4.4.1c) assuming the methods 
referred to are the activities within a process. However, process activities are addressed in 
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step 7 of the process approach in ISO Guide, The Process Approach in ISO 9001:2015 (ISO 
N1289, 2015). 

 Summary 
 Since the fi rst edition of ISO 9001, three words have acted as tools to convey requirements. 
In the fi rst edition, it was the word  procedure  that conveyed what organizations needed to 
document and implement to provide products and services that met requirements. The word 
 process  was less prominent but nonetheless present. However, it was in the 2000 version 
that  process  became prominent. It was recognized that outputs were more than the product 
of activities and the function that performed them, but a product of many elements combined 
in a cause-and-effect relationship. Managing a process is more important than implementing 
procedures or managing functions. In fact, who does what it is of less importance than the 
results to be achieved and the process which will deliver them. Viewing work as a process 
rather than a procedure or a function focuses everything associated with that work on the 
results to be achieved. Dividing results into the processes that will deliver them, rather than 
dividing work into specialisms, is the essence of the process approach, and it is the network 
of processes that holds the  system  together. A video on understanding the process approach 
to management is available on the companion website.  
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 10  Risk and opportunity 

  Uncertainty, in the presence of vivid hopes and fears, is painful, but must be endured if we 
wish to live without the support of comforting fairy tales.  

  Bertrand Russell (1872–1970)  

 Introduction 
 ISO 9001:2015 includes the concept of risk in the form of defi nition, guidance and require-
ments. Previous editions included a clause on preventive action which aimed to prevent the 
occurrence of nonconformities, and to some extent this was risk mitigation but there were 
no requirements to determine probability of occurrence, assess the consequences and based 
on the anticipated impact, decide whether to avoid it, take it or manage it in some way. But 
how are these decisions made? On the basis of rule of thumb or soundly based risk analysis 
methods? 

 If we look at ISO 9001 through a  risk-tinted  lens we would see all requirements in ISO 
9001 as risk treatments; therefore, risk and ISO 9001 is not a new combination. However, the 
decision as to whether to undertake these activities was not based on an analysis of the risk, a 
calculation of probability of occurrence and magnitude of the loss, but on the simple fact that 
they were requirements to which the organization had to conform to be granted certifi cation. 
They were therefore not conceived as risk treatments. 

 In the 2015 version, there is not only a requirement to identify and address risk as a 
basis for planning but also a requirement to determine the effectiveness of actions taken 
to address risks, which implies some form of measurement. Although there is no require-
ment for formal methods for risk management or a documented risk management process, 
it is diffi cult to imagine how organizations will be able to demonstrate that risks have 
been identifi ed and addressed and the effectiveness of the actions taken determined with-
out using soundly based methods. However, these don’t need to be quantitative methods. 
If we can’t measure risk, we can’t manage risk, but as Hubbard remarks “No matter how 
‘fuzzy’ the measurement is, it’s still a measurement if it tells you more than you knew 
before” (Hubbard, 2010). 

 The way in which the term  risk  is defi ned, used and explained in these standards creates 
some uncertainty as to what the term means in the context of ISO 9001 and has implica-
tions for users and so it’s worth exposing the uncertainties in the terminology. 

 In this chapter, we explore the word  risk  through the following sections: 

 • The common defi nition of risk 
 • The new defi nition of risk 
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 • What do we mean by uncertainty? 
 • The notion of positive and negative risk 
 • Types of risk 
 • Risks and opportunities 
 • Use of the term  risk  in ISO 9001:2015, including risk-based thinking 
 • The requirements for managing risk 

 The common defi nition of risk 
 If we look up the term  risk  in an English dictionary we will fi nd that in the simplest terms, it 
is used to express the possibility of something bad happening; for example, “exposure to the 
possibility of loss, injury, or other adverse or unwelcome circumstance” (OED, 2013) and 
“the possibility that something bad or unpleasant (such as an injury or a loss) will happen” 
(MWD, 2015). There isn’t one English dictionary in which the term is used to express the 
possibility of something good happening – that is until we look at standards in the fi eld of 
risk management. 

 The new defi nition of risk 
 TC 176, the committee responsible for the development of ISO 9001, has been placed under 
an obligation from ISO to adopt a new common structure for management system standards, 
commonly referred to as Annex SL (ISO/IEC, 2015). This directive takes the defi nition of 
risk from the risk management vocabulary (ISO Guide 73, 2009) and modifi es it to permit 
users of Annex SL to tailor the defi nition to the context of a particular management system 
standard. 

 In ISO Guide 73 and the ISO Risk Management Standard (ISO 31000, 2009), risk is 
defi ned as the “effect of uncertainty on objectives”. In Annex SL and ISO 9000:2015 risk is 
defi ned as the “effect of uncertainty”. These defi nitions pose the possibility that the uncer-
tainty may be something good as well as something bad. In addition, ISO qualifi es the use of 
the terms risk and opportunity as follows: 

 Reference to ‘Risks and Opportunities’ is intended to broadly describe something that 
poses a threat having detrimental or negative effect, or alternatively, something that has 
the potential for a benefi cial or positive effect. It is not intended to be the same as the 
technical, statistical, or scientifi c interpretation of the term risk. 

 (ISO/TMB/JTCG N 360, 2013) 

 This statement is contradictory because it is explaining risks  and  opportunities and yet 
refers to opportunities as being  an alternative  to threats. It’s also not grammatically correct, 
as risks and opportunities are two things, not one thing. More about this later. 

 What do we mean by uncertainty? 
 Uncertainty is simply something we are uncertain about, there is doubt, we are unsure. Now, 
not everything we are unsure about is important to us; for example, if we live in California 
we are unlikely to be concerned about whether we will be able to rent a car in Wales unless 
we are travelling to Wales and wish to rent a car. Also, if we did decide to rent a car in Wales 
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and we learnt that we would have to drive on the left side of the road, something we hadn’t 
done before, we may well have doubts over whether we could do that safely. 

 David Hillson makes the claim that “risk is uncertainty that matters” (Hillson, (1) 2016), 
and it is true that uncertainties that present neither risk nor opportunity to achievement of 
objectives are simply irrelevant uncertainties, but so what? What we are interested in are 
uncertainties that may result in loss and uncertainties that may result in gain. The two words 
used in Annex SL are risks (for uncertainties that may result in loss) and opportunities (for 
uncertainties that may result in gain). This seems to justify Hubbard’s defi nition of risk as 
“a state of uncertainty where some of the possibilities involve a loss, catastrophe or another 
undesirable outcome” (Hubbard, 2009). 

 Types of uncertainty 

 Telling us to identify risks and opportunities is all well and good, but what kind of uncer-
tainties would we be looking for? It’s almost left to our imagination. If we can’t imagine 
what could go wrong or what the future might bring, where do we start in this task? 
First, we remember that the risks and uncertainties being referred to are strategic and not 
tactical – so we are not concerned here with isolated incidents such as use of an obsolete 
document or delivery of the wrong order to a customer, but referring to risks and oppor-
tunities that can affect our ability to consistently satisfy our customers. When we talk 
about risks, more often than not we are referring to events, whether something will or 
won’t happen, but there are other circumstances that we are exposed to which may affect 
our success, and to help us Hillson identifi es four types of uncertainty which he labels 
with Greek words: 

 • Stochastic uncertainty – this is the uncertainty of events, that is, whether an event will 
or will not happen. We don’t know when or even if an event that will affect what we 
are trying to achieve will occur, for example, when supply of a critical resource will 
cease, when a cyber-attack will cause signifi cant operational disruption, when a major 
environmental disaster will affect our plants or supply chains. 

 • Aleatoric uncertainty – this is the uncertainty of variables, that is, whether results will 
be the same or different from those observed previously. We don’t know which result 
of a range of possible results we will get, for example, how much something will cost, 
how long the job will take, how many people or how much material we’ll need or 
will be able to acquire. 

 • Epistemic uncertainty – this is uncertainty of knowledge, for example, whether the 
knowledge we have is complete or incomplete and therefore ambiguous, whether 
we know what the customer wants or what we will learn from a survey or investiga-
tion, etc. 

 • Ontological uncertainty – this is uncertainty of the unknown, that is, whether everything 
that affects the results is inside or outside our frame of reference, things we haven’t 
thought of, what are commonly referred to as blind spots or unknowns. 

 These are indeed useful in identifying more risks and opportunities, and it would certainly 
help if they were embodied into ISO 9001 although the Greek labels would probably be 
omitted. 
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 The notion of positive and negative risk 
 Redefi ning the term  risk  does not end with the simple defi nition that risk is the “effect of 
uncertainty”. ISO 9000:2015 appends several notes to the defi nition one of which is highly 
signifi cant. An effect is defi ned as “a deviation from the expected – positive and/or nega-
tive”. Although this might look like a defi nition of the word  effect , it isn’t (see later). If we 
focus on the word  deviation  rather than the word  effect , there may be deviations that are pos-
itive and negative, for example, we expect the train to arrive on time but it varies around the 
expected time of arrival. If it’s early we might regard this is as a positive deviation from the 
expected time of arrival and treat it as an opportunity to avoid the crowds at the other end. if 
it’s late, we might regard this is as a negative deviation from the expected time of arrival and 
a risk of being delayed further by missing a connection at the other end. On the other hand, a 
delivery of goods earlier than expected might be a bad thing as there might be no space avail-
able to store them. A later-than-expected delivery of goods might also be a bad thing for the 
same reasons. Another example is variation in customer demand. We expect orders to arrive 
following product/service launch but they don’t in suffi cient number to sustain operations 
or perhaps too many orders arrive such that operations can’t cope. These are both risks but 
there is a level above expectations where the pace of orders creates an opportunity to grow 
operational capacity. 

 Hillson and others in the LinkedIn Risk Management Group claim that we can trace 
the origin of the word  risk  back to Arabic, Greek, Chinese and Italian, to a word that was 
used to express good and bad, positive and negative. Languages evolve and meanings 
change, and from the  Oxford English Dictionary  the word  risk  has been used to express 
the possibility of loss or harm since the 13th century so it appears to have lost its use to 
express positive effects long ago, and there does not appear to be any justifi cation for 
reintroducing this use in the 21st century. In fact, it may do more harm than good as it’s 
highly unlikely that users of ISO 9001 will use the term  risk  to express the possibility of 
something good happening. 

  Box 10.1    Risk and risk taking 
 If I am in a situation where there is a possibility of increasing my wealth by taking 
advantage of a forecast rise in interest rates, this is an opportunity. The consequence 
is only positive if I take that risk and my wealth increases as a result. It is negative if I 
take the risk and my wealth declines as a result, that is, speculative risk taking. But risk 
is perceived as the possibility of loss. The idea that risk is perceived as the possibility 
of gain is counterintuitive. 

 In almost everything we do there are risks, and every day we make conscious and 
subconscious choices about them. We consciously weigh up the potential benefi ts and 
harms of exercising one choice of action over another. We also subconsciously do this 
based on our past familiarity with a situation. This can sometimes catch us out, which is 
why we develop certain habits like looking before we leap as a precaution or checking 
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we have been given the right change by the cashier before putting it in our pocket. We 
have learnt ways of reducing risk to a level where we behave instinctively, and some 
of us navigate through life without befalling the risks that we face every day. Leonardo 
Buscaglia advocates that “Only the person who risks is truly free.” (See  Box 17.6  for 
the full quotation.) 

  Box 10.2    Decision analysis 
 Consciously weighing up the potential benefi ts and harms of exercising one choice of 
action over another. 

 Decision analysis is a large body of theoretical and applied work that deals with mak-
ing decisions under a state of uncertainty. It addresses decisions where trade-offs have 
to be made between uncertain costs, uncertain benefi ts, and other risks. 

 (Hubbard, 2009) 

 If having weighed up the potential benefi ts and harms, we may say to ourselves, nothing 
ventured nothing gained and choose to take the risk. If the risk that we thought would pre-
vent us from achieving our objectives does not materialize we do indeed reap the benefi ts. 
Some people are now referring to this as  positive risk taking  (West Midlands, 2015) which is 
quite absurd because the risk remains a potentially negative effect. However, we should not 
be misled by the terminology because the motivation for this absurd term is in this example 
to discourage people, particularly the disabled, using risk as an excuse for not doing some-
thing of benefi t to them. 

 Someone who is pursuing an opportunity may be taking a risk and someone who by their 
actions may miss an opportunity is taking a risk. Thus, when we set out to identify risks, we 
should not only be looking at what could go wrong if we do X but what could go wrong if we 
don’t do X. Rock climbing is hazardous but also presents opportunities for adventure, excite-
ment and pleasure. People engaged in rock climbing are at risk of injury, perhaps even death, 
and may fi nd it diffi cult to get insurance. Rock climbers don’t insure against the possibility 
of pleasure, only against harm. Insurance companies are interested in opportunities to make 
money out of people taking risks but always defi ne risk in the negative sense. 

 Types of risk 
 There are different types of risk and not all may be addressed by the QMS, but should the 
loss be incurred it may infl uence the performance of the QMS. In such cases, it’s an external 
factor. 

 Strategic risk 

 Strategic risks result directly from operating within a specifi c industry at a specifi c time and 
include: 

 • Market risk – the risks present in the market and inherent to the industry or arising 
out of competition, for example, shifts in consumer preferences or emerging technolo-
gies that make the product line obsolete. 
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 • Reputational risk – Loss of your company’s reputation from product or service failures, 
lawsuits or negative publicity. According to Matt McGee (a search engine optimization 
consultant), “One negative blog post or review can spread online in a fl ash and change 
the direction of a company.” 

 • IT risk – loss of business continuity due to certain inherent risks associated with the 
technologies. 

 • Environmental risk – Organizations that operate in or depend on suppliers from regions 
of the world prone to natural environmental disasters are exposed to risk of an unpre-
dictable kind. 

 • Human capital risk – Organizations that depend on a particular source or type of labour 
may be exposed to risk of supply shortages or poaching from competitors. 

 • Health and safety risks – Organizations that operate in dangerous environments or 
provide services may expose members of the public to hazards. 

 Financial risk 

 Financial risks are associated with how the organization handles its fi nancial assets, 
including: 

 • Debt and credit, interest rates and foreign exchange rates. 
 • The customer’s ability to pay. 
 • The organization’s ability to raise the necessary capital to fund improvements. 

 Operational risks 

 Operational risks are present in every enterprise and result from internal process failures 
such as: 

 • Product/service risk – You can’t translate your concept into a working and compelling 
product/service. 

 • Technology risk – You can’t build a good enough or, if necessary, breakthrough 
technology. 

 • Business development risk – You can’t get deals with other companies that you depend 
on to build or distribute your product/service. 

 • Timing risk – You are too early or too late to the market or there are unforeseen 
external events, such as transportation breaks down, or a supplier fails to deliver a 
product or service when required. 

 • Margin risk – You build something people want but that you can’t defend, and therefore 
competitors will squeeze your margins. 

 • Mistakes in execution – The formal plans and procedures are not implemented as 
intended. 

 • System failures – A common cause of failure reduces the ability of the system to 
consistently provide a conforming product or service. 

 Compliance risk 

 Risks associated with compliance are those subject to regulatory and statutory requirements, 
including legal infringements and rule breaches. 



154 Part 3 Terminology

 Risks and opportunities viewed from different perspectives 

  Box 10.3    Henry Ford on risks and opportunities 
 A hundred years ago Henry Ford established his company on four principles, the fi rst 
of which was “an absence of fear of the future and of veneration for the past”, which 
he expressed as follows: “One who fears the future, who fears failure, limits his activi-
ties. Failure is only the opportunity more intelligently to begin again. There is no dis-
grace in honest failure; there is disgrace in fearing to fail. What is past is useful only 
as it suggests ways and means for progress.” 

 (Ford & Crowther, 1922) 

 Is the order signifi cant? 

 In the phrase  risks and opportunities,  the words always appear in the same order throughout 
ISO 9001; it’s never  opportunities and risks . There is perhaps an issue as to whether the 
order of the words is signifi cant. Putting  risks  fi rst could imply that it’s telling us to fi rst look 
at what could go wrong and then look for reducing the likelihood and severity of these events 
so that the benefi ts outweigh the harms and the opportunity of taking a risk presents itself. In 
this way, opportunities arise out of risks. 

 But there is another way of looking at it. An organization fi rst looks for opportunities 
such as a gap in the market, some new technology it can exploit, etc., and then looks for 
the risks that could affect its ability to realize these opportunities. This was the order pre-
ferred by TC 176 because it more accurately refl ected a proactive approach to the manage-
ment of quality. Had this issue been limited to discipline specifi c requirements, the order 
could have been changed. However, as the phrase was used in the Annex SL requirement, 
the order was probably correct for the other management system standards because they 
primarily address constraints such as health, safety, security, environment, etc. 

 A third way is to consider the risks as threats and so we have half of the analysis tech-
nique of strengths, weaknesses opportunities and threats, or SWOT. When we carry out 
this analysis, threats are not lost opportunities, and opportunities are not what is gained 
by taking a risk that does not occur; they are separate situations. This is the interpretation 
of JTCG Guide N360 mentioned previously. However, there is a difference between a 
risk and a threat. We tend to associate threats as anything that can exploit a vulnerability 
and therefore a threat exerts pressure, whereas a risk is present if we expose ourselves or 
our property to it. In the security industry, the terms  risk ,  threat ,  vulnerability  and  asset  
have a particular relationship: 

 Risk = Asset + Threat + Vulnerability 

 This means that risk is a function of threats exploiting vulnerabilities to obtain, damage 
or destroy assets. Thus, threats (actual, conceptual or inherent) may exist, but if there are no 
vulnerabilities then there is little/no risk. Similarly, you can have a vulnerability, but if you 
have no threat, then you have little/no risk (TAG, 2016) 

 We are therefore left with these three interpretations, and as the order is not itself a 
requirement we can meet the intent in whichever order risks and opportunities are addressed. 
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 Hillson says 

 there are things in the future that could happen but might not happen but if they did hap-
pen they would be helpful. They would help us to save money, save time, increase value 
and benefi ts or enhance our reputation so we could look for these things and manage 
them proactively. 

 (Hillson, (1) 2016) 

 But most of us would call these uncertainties opportunities, for example, we say, “there’s 
a chance we’ll win this new contract”; we don’t say “there’s a risk we will win this new 
contract” unless doing so is going to have undesirable consequences, in which case why did 
we bid for it? We say “this new technology will save us money and therefore we should not 
miss this opportunity.” We don’t say  “ this new technology will save us money and therefore 
we should not miss this risk.” 

 A simple response would be: 

 • An uncertainty presents a risk if its occurrence may have a negative effect on an 
expected result and is therefore relevant. 

 • An uncertainty presents an opportunity if its occurrence may have a positive effect on 
an expected result and is therefore relevant. 

 That risk is now  an effect  is different from the way we normally use the word  risk  as in 
the sense of  exposure to a possibility . But as an effect is the result of an action, we are 
now being told that it’s more than a possibility and that it’s a certainty. According to 
the OED we use the term  effect  to describe “an operative infl uence; a mode or degree of 
operation on an object” so ISO is also using the word  effect  differently from its normal 
use. If there is no action but the possibility of action, there is only the possibility of 
an effect, but ISO appears adamant that a risk is an effect and not the possibility of an 
effect. A possible explanation is that we can imagine an effect without experiencing it. 
We see a banana skin on the ground obstructing our path and we imagine the effect it 
would have if we proceeded to step on it. Therefore, ISO could be expecting us to refer 
to a situation as a risk where we are able to imagine that something good or bad could 
happen and may affect what we are trying to do. Wouldn’t it be simpler to use the words 
 risks  and  opportunities  as we have always used them? Well, this is what ISO appears to 
have done in Annex SL. 

 The effect of different perspectives 

 One person’s risk may be another person’s opportunity, for example, the rock climber 
referred to previously takes out insurance from which both parties benefi t; the rock climber 
receives protection and the insurance company receives revenue. The insurance company 
scans its environment and notices an increase in the number of people engaging in rock 
climbing and seizes the opportunity to sell policies to people taking such risks. This is 
not the positive side of risk. The risk remains negative. It simply the way a free market 
economy works. 

 Raise this to the organizational level and a risk from one perspective may be an opportu-
nity from another perspective. A Chinese proverb clarifi es the concept in  Box 10.4 . 
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  Box 10.4    Bunkers and windmills 
 At times of great winds, some people build bunkers and others build windmills. 

 Use of the term  risk  in ISO 9001:2015 
 In every instance of the use of the term in the new standard the word  risk  is used in the 
negative sense and not once in the sense of a positive effect. In fact, other than in the guid-
ance and defi nitions, the word  risk  is only used among the requirements in the form of the 
compound term  risks and opportunities  with one exception in clause 8.5.5 on post-delivery 
activities. So, it looks like ISO was taking no  risk  that the word  risk  could be misunderstood, 
but nonetheless retained the new defi nition so as to cause confusion and uncertainty. So 
much for ISO/IEC directives that require management system standards to be easily under-
stood and unambiguous! 

 As mentioned in the introduction, the clause on preventive action has been removed and 
in its place a new clause added on:  Actions to address risk and opportunities . If risk (effect 
of uncertainty) can indeed be positive, why would Annex SL refer to risks  and  opportunities? 
Could it be that not everyone on these committees thinks in the same way? 

 There are now two informative sections in ISO 9001which address the subject of risk-
based thinking, one in clause 0.3.3 and the second in Annex A4. 

 Risk-based thinking (RBT) 

 The inclusion of risk is a good thing because, for too long, the requirements have been treated 
by users as having to be met regardless of need. The only exceptions that were permitted were 
the requirements in section 7 and those clauses in which the word  appropriate  was used. Now, 
you are permitted to assess the risk, and if you can produce evidence to show that the actions 
taken to address risks and opportunities are proportionate to the potential impact on the con-
formity of products and services, it appears you don’t need to meet a requirement that does not 
address a risk in the context of your organization. 

 A new guide to risk-based thinking has been released by TC 176 in which there is a 
novel interpretation of the word  opportunity . It now appears that when faced with the risk 
of being injured crossing the road, the options you consider to reduce or eliminate the risk 
are opportunities. This isn’t as crazy as it appears because it fi ts with the defi nition of an 
opportunity earlier, but these are not the only opportunities users of ISO 9001 should be 
identifying. 

 When we examine section 0.3.3 and Annex A.4 we won’t fi nd an explanation of the con-
cept of RBT, but there is mention of it being implicit in previous editions of the standard. It is 
true that the requirements were intended to prevent past quality problems recurring but that 
is applying RBT in standards development not in managing quality. If it was implicit, why 
was it that auditors would require conformity with requirements in situations where noth-
ing was at risk (e.g. document control)? There are 17 clauses where the word  appropriate  
is used, for example, in clause 8.5.2 of the 2008 version where it states, “Corrective actions 
shall be appropriate to the effects of the nonconformities encountered”, implying that orga-
nizations can weigh up the potential benefi ts and harms of exercising one choice of action 
over another. 
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 Deming would ask for an operational defi nition as he believed you can’t do business 
with concepts. An operational defi nition puts communicable meaning into a concept, 
and therefore as top management is required to promote RBT, they should produce an 
operational defi nition for it. One way of doing this is to seek answers to the following 
questions: 

 a) What would we expect to see happening in an organization that was applying risk-
based thinking? 

 b) What would we expect to see happening in an organization that was not applying 
risk-based thinking? 

 This will create a range of answers that can be reduced to a few concise bullet points that 
express the essence of this way of thinking. 

 Requirements for managing risk 
 There are several requirements on the subject of risk scattered throughout ISO 9001:2015, 
some of which are duplicated under different headings: 

 • When planning for the QMS, the risks and opportunities that arise from an assessment 
of the context of the organization and the determination of stakeholder requirements 
are to be determined and addressed to give assurance that the QMS can achieve its 
intended results (6.1.1). This requirement is addressed in  Chapter 21 . 

 • When determining the processes needed for the QMS the organization shall address 
the risks and opportunities as determined in 6.1 (4.4.1f). This requirement is addressed 
in  Chapter 21 . 

 • Top management is to promote the use of risk-based thinking (5.1.1d). This require-
ment is addressed in  Chapter 17 . 

 • Top management is to ensure that risks and opportunities that can affect conformity 
of products and services and the ability to enhance customer satisfaction are determined 
and addressed (5.1.2b). This requirement is addressed in  Chapter 17 . 

 • The organization shall plan actions to address these risks and opportunities, 
including how to integrate and implement the actions into its QMS processes, 
and evaluate the effectiveness of these actions (6.1.2). This requirement is 
addressed in  Chapter 21 . 

 • Actions taken to address risks and opportunities are to be proportionate to the potential 
impact on the conformity of products and services (6.1.2). This requirement is addressed 
in  Chapter 21 . 

 • The results of analysing data and information arising from monitoring and measure-
ment are to be used to evaluate the effectiveness of actions taken to address risks and 
opportunities (9.1.3). This requirement is addressed in  Chapter 54 . 

 • Management reviews are to be planned and carried out, taking into consideration the 
effectiveness of actions taken to address risks and opportunities (9.3.2e). This require-
ment is addressed in  Chapter 56 . 

 • When a nonconformity occurs, risks and opportunities determined during plan-
ning are to be updated if necessary (10.2.1). This requirement is addressed in 
 Chapter 58 . 
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 Summary 
 In this chapter, we have attempted to expose some of the uncertainties about the meaning of 
the terms  risk  and  opportunity  in ISO 9001. We haven’t addressed the requirements on risks 
and opportunities as these are dealt with elsewhere as indicated earlier. The good news is that 
you can ignore the defi nition of risk given in ISO 9000:2015 and assume the term is used in 
its negative sense and still understand the requirements because almost everywhere the term 
 risk  is used it is combined with the word  opportunity . 
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 Introduction 
 All organizations depend on the support of a wide range of other organizations and individu-
als to achieve their goals, the most obvious ones being customers, employees and suppliers, 
but there are others who play a very important role. These groups are referred to in ISO 9001 
as interested parties (see  Box 11.1 ). 

 Interested parties and 
stakeholders 

 11 

  Box 11.1    Interested parties 
 Person or organization that can affect, be affected by, or perceive itself to be affected 
by a decision or activity Examples include customers, owners, people in an organiza-
tion, providers, bankers, regulators, unions, partners or society that can include com-
petitors or opposing pressure groups. 

 (ISO 9000, 2015) 

 The problem with this defi nition and the explanatory notes is that it can include both 
benevolent and malevolent parties, for example, in the pharmaceutical industry some ani-
mal rights campaigners may be intent on closing down a research unit and use malevolent 
practices. ISO 9001 now obliges the requirements of interested parties relevant to the QMS 
to be determined and so it is important that we understand what and who they are, but the 
requirements appear to be pointing only to the benevolent parties whose relevant require-
ments are to be met. However, those parties whose interests are malevolent also need to be 
addressed, but rather than meeting their needs their potential impact needs to be anticipated 
and managed. 

 In the drafting of ISO 9000:2000 the term  stakeholder  was considered because it was 
a term used with the EFQM and the principles on which the model was based were being 
incorporated into ISO 9001 at the time. However, the traditional meaning of the term 
 stakeholder  as a person who holds money while the issue of ownership is being resolved 
still pertains in some countries so it was decided that the term  interested party  would be 
the preferred term, with the term  stakeholder  being an admitted term – meaning it has the 
same meaning as the term  interested party . However, as we have shown earlier, the two 
terms are not used in the same way in business circles. To distinguish between benevo-
lent and malevolent parties we will use the term  stakeholder  for interested parties with a 
benevolent interest. 



160 Part 3 Terminology

 In this chapter, we examine: 

 • Where the idea of a stakeholder came from 
 • The many defi nitions of stakeholders and how to make a rational choice 
 • The idea that all real stakeholders are benefi ciaries 
 • These stakeholders in terms of their identity, importance and relationship with the 

organization 

 A historical perspective 
 As was stated in the introduction, no organization can accomplish its goals without the sup-
port of others. However, this belief has not always been so. In the 19th century, the only 
stakeholder of any importance was the owner who ran the business as a wealth-creating 
machine with himself as chief benefi ciary. Workers had no infl uence, and customers bought 
what was available with little infl uence over the producer. Some suppliers were no more 
infl uential than the workers and society was pushed along with the advancing industrial 
revolution. The successful owners occasionally became philanthropic through guilt and a 
desire to go to heaven when they died. As a result, their wealth was distributed through vari-
ous trusts and endowments. 

 Workers were the fi rst to exert infl uence with the birth of trade unions but it took a century 
or more for worker’s rights to be enshrined in law. Customers began to infl uence decisions 
of the organization with the increase in competition, but it was not until the Western indus-
trialists awoke to competition from Japan in the 1970s that a customer revolution emerged. 
Then slowly in the 1980s and on through the millennium, the green movement began to exert 
infl uence resulting in laws and regulations protecting the natural environment. Although the 
Universal Declaration of Human Rights was proclaimed by the United Nations in 1948, it 
was not until 1976 that the International Covenant on Civil and Political Rights came into 
force but it remains controversial. 

 There is now a greater sensitivity to the impact of organizations’ actions upon society 
and the planet. Workers are more aware of their rights and more confi dent of censuring 
their employer when they feel their rights have been abused. The wealth-creating organiza-
tions now distribute their wealth through their stakeholders rather than through philanthropy, 
although this remains a route for the biggest of corporations as evidenced by the philan-
thropy of Bill Gates and Warren Buffett. 

 What are stakeholders? 
 The concept of stakeholders is complicated by different meanings and uses depen-
dent upon both context and association. In traditional usage, a stakeholder is a third 
party who temporarily holds money or property while the issue of ownership is being 
resolved between two other parties (e.g. a bet on a race, litigation on ownership of 
property). 

 In business usage defi nitions vary but these appear to have several traits. There is the 
notion of contributors to an organization’s wealth-creation capacity being benefi ciaries and 
risk takers, implying that those who put something into an organization, either resources or 
a commitment, are stakeholders but expect something in return. 

 It is diffi cult, if not impractical, in some cases for organizations to set out to satisfy the 
needs and expectations of all these interested parties. There needs to be some rationalization. 
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The following defi nition amalgamates the idea of contributors, benefi ciaries, risk takers and 
voluntary and involuntary parties thus indicating that there is mutuality between stakehold-
ers and organizations. 

 The stakeholders in a corporation are the individuals and constituencies that contribute, 
either voluntarily or involuntarily, to its wealth-creating capacity and activities, and that 
are therefore its potential benefi ciaries and/or risk bearers. 

 (Post, Preston, & Sachs, 2002) 

 This accords with Peter Drucker’s view that businesses are the wealth-creating organ 
of society and recognizes that there is more than one benefi ciary. But ISO 9001 applies to 
all types of organization, and therefore we need to interpret  wealth  in other than fi nancial 
terms and a more suitable term would be  value . Drucker also advocated that the purpose 
of a business is to create customers, and it is the income generated by customers that 
cover the costs and pay taxes which create wealth for society. That there is more than one 
benefi ciary shows that organizations cannot accomplish their mission without the support 
of other organizations and individuals who generally want something in return for their 
support. 

 By making a contribution, these benefi ciaries have a stake in the performance of the orga-
nization. If the organization performs well, they get good value and if it performs poorly, 
they get a poor value at which point they can withdraw their stake. 

 Post, Preston and Sachs assume that organizations do not intentionally destroy wealth, 
increase risk or cause harm. However, had organizations not known of the risks, their actions 
might be deemed unintentional but some decisions are taken knowing that there are risks 
which are then ignored in the interests of expediency. Enron, WorldCom and Tyco are exam-
ples where serious fraud was detected and led to prosecutions in the United States. Volkswa-
gen is a more recent example which has yet to come to court. There are many other much 
smaller organizations deceiving their stakeholders, each day some of which reach the local 
or national press or are investigated by the consumer association, trading standards and other 
independent agencies. 

 There is no doubt that customer needs are paramount as without income the organiza-
tion is unable to benefi t the other stakeholders. However, as observed by Post, Preston, 
and Sachs 

 Organizational wealth can be created (or destroyed) through relationships with 
stakeholders of all kind – resource providers, customers and suppliers, social and 
political actors. Therefore, effective stakeholder management – that is, managing 
relationships with stakeholders for mutual benefi t – is a critical requirement for 
corporate success. 

  Box 11.2    Food for thought 
 Just consider for a moment that if an interested party is anyone affected by the orga-
nization, would a burglar who gains access to an organization that makes security 
systems be one of its stakeholders? 
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 Who are the interested parties? 
 As stated earlier there are two groups of interested parties: those that are benevolent and 
support the organization and those that are malevolent and may harm it. Some parties may 
be both depending on their prevailing interests, for example, a competitor may have a posi-
tive impact when it helps draw customers to an area but have a negative impact when it 
engages in a price war. We can place the stakeholders into fi ve groups: customers, external 
providers, employees, investors and society – six if we separate regulators – but these are 
generally agents of society. The labels are not intended to be mutually exclusive. A person 
might perform the role of customer, supplier, shareholder, employee and member of society 
all at the same time. An example of this is a bartender. When serving behind the bar he can 
be an employee or a supplier if he contracts with an employment agency, but on his day off 
he might be a customer and since acquiring shares in the brewery he became a shareholder. 
He also lives in the local community and therefore benefi ts from the social impact the bar has 
on the community. If he doesn’t pay for the drinks he takes, he could also be a criminal. He 
is a contributor; he affects the outcomes and is affected by those outcomes. 

 Although stakeholders have the freedom to exert their infl uence on the organization, 
before the advent of social media there was often little that one individual could do, 
whether or not that individual was an investor, customer, employee, supplier or simply a 
citizen. With the advent of social media an individual can make a complaint that would 
have otherwise been between two people becomes known worldwide. Reputations can 
be destroyed in an instant. However, this approach would be detrimental if the individual 
needed to maintain harmonious relationships. The individual may therefore choose not 
to exercise such power but lobby their parliamentary representatives, consumer groups, 
trade associations, etc., and collectively bring pressure to bear that will change the perfor-
mance of the organization. Equally, an organization can infl uence stakeholders and poten-
tial stakeholders into supporting its products and services and when it becomes a major 
employer and/or exporter or of strategic signifi cance, it may also infl uence government 
into changing legislation in its favour. 

 Each stakeholder brings something different to an organization in pursuit of their own 
interests, takes risks in doing so and receives certain benefi ts in return but is also free to 
withdraw support when the conditions are no longer favourable. 

 We address each of the groups of interested parties in more detail later indicating whether 
their interest is benevolent or malevolent. Both groups of interested parties are relevant to 
the QMS if their actions can favourably or adversely affect its outputs. If their interest is 
benevolent they can be expected to be treated as an opportunity and managed by understand-
ing and satisfying their needs and expectations as addressed in  Chapter 13 . If their interest 
is malevolent, they can be expected to be treated as a threat and managed by understanding 
their motives and addressing the risks they present to the organization through countermea-
sures as addressed in  Chapter 21 . 

 Customers 

 The chief current sense of the word  customer  is a person who purchases goods or services 
from a supplier (OED, 2013). Turning this around, one might say that a customer is someone 
who receives goods or services from a supplier and therefore may not be the person who 
made the purchase. There must be intent on the part of the supplier to sell the goods and ser-
vices and intent on the part of the receiver to buy the goods and services (a thief would not 
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be classed as a customer as there is no intent to supply). This customer–supplier relationship 
is valid even if the goods or services are offered free of charge, but in general the receiver 
is either charged or offers something in return for the goods or services rendered. There is 
a transaction between the customer and supplier that has validity in law. Once the sale has 
been made, there is a contract between the parties that confers certain rights and obligations 
on both. 

 Customers provide money in return for the benefi ts that ownership of the product or 
service brings but may demand refunds if the product does not satisfy the need. They 
are also free to withdraw their patronage permanently if they are dissatisfi ed with the 
service. The UK Telecoms regulator Ofcom stated in the context of broadband services 
that “competition is only effective where customers can punish “bad” providers by tak-
ing their custom elsewhere, and reward “good” providers by staying where they are” 
(Ofcom, 2006).   

  Box 11.3    Customer 
 A person or organization that could or does receive a product or a service that is 
intended for or required by this person or organization. 

 (ISO 9000:2015) 

The word  customer  can be considered as generic term for the person who buys goods 
or services from a supplier. In ISO 9000:2015 the term  customer  is defi ned differently 
(see  Box 11.3 ). The examples appending that defi nition are explained as follows:

Consumer A person who purchases goods and services for personal use. 
Alternatively, a shopper

Client The customer of a professional service provider such as a law fi rm, 
accountant, consultancy practice or architect.

End user The person using the products or services that have been 
purchased perhaps by someone else. This may be the person for 
whom the products and services were intended but may not be 
known at the time of purchase.

Retailer An organization’s customer which is offering products to 
consumers that have been supplied by the organization.

Receiver of product or service 
from an internal process

A product or service may be provided directly to a customer from 
an outsourced process which is classed as a process internal to the 
QMS.

Benefi ciary The customer of a charity.

 It is relatively easy to distinguish customers and suppliers in normal trading situations but 
there are other situations where the transaction is less distinct. In a hospital, the patients are 
customers but so, too, are the relatives and friends of the patient who might seek information 
or visit the patient in hospital. In a school the parent is the customer but so, too, is the pupil 
unless one considers that the pupil is customer-supplied property! 
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 In all cases the term  customer  is used in ISO 9001 without qualifi cation, implying that 
a requirement could be referring to an internal or external customer. However, there is a 
note in clause 1.0 which states “the terms ‘product’ or ‘service’ only apply to products 
and services intended for, or required by, a customer” and the term  product  is defi ned 
as “output of an organization that can be produced without any transaction taking place 
between the organization and the customer”. The organization being referred to here 
is the organization to which the QMS applies which means that an internal customer 
(co-worker) may receive outputs from internal suppliers but does not receive products 
or services from the organization and is therefore not deemed to be a customer in the 
context of ISO 9001. 

 External providers 

 An external provider is a provider that is not part of the organization that provides a product 
or a service. They provide products and services in return for payment on time, repeat orders 
and respect but may refuse to supply or cease supply if the terms and conditions of sale are 
not honoured or they believe they are being mistreated. 

 Several terms are used to designate an organization that provides something to another 
(e.g. supplier, retailer, contractor, dealer, merchant, vendor and service provider). In most 
of these cases we tend to assume that these are commercial transactions but that is not 
necessarily so. When TQM became popular in the 1980s, the notion that a worker was a 
supplier to another worker and a customer of another worker became fashionable even 
though there was no commercial transaction involved. It is therefore necessary to draw 
a distinction between internal and external provision as the nature of the risks would be 
different and consequently different requirements would need to be specifi ed. However, 
the organization being referred to here is the organization to which the QMS applies 
which means that an internal supplier (co-worker) may provide outputs to internal cus-
tomers but does not provide products or services of the organization and is therefore not 
deemed to be an external provider in the context of ISO 9001. See also  Figure P3.2  in the 
introduction to  Part 3 . 

 In ISO 9001:2000 and 2008 outsourcing was treated separately from purchasing but it was 
realized that outsourcing is just another form of obtaining something from another organiza-
tion. Also, as one of the aims of the revision to ISO 9001 was to make it more appealing to 
service organizations, it needed to adopt a more neutral language. The terms  supplier  and 
 purchasing  therefore needed to be dropped while acknowledging that, depending on the 
organizational context, they would continue in use by users of the standard. 

 Employees 

 Employees are people who work for an employer. In this sense, there is no distinction being 
made between manager and worker, but there is a distinction being made between people 
who are on payroll and people who are not. There are some legal issues with the terms 
 worker  and  employee  which are outside the scope of this book. Employees provide labour 
in return for pay and conditions, leadership and job security but are free to withdraw their 
labour if they have a legitimate grievance or may seek employment elsewhere if the pros-
pects are more favourable. 
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 Investors 

 Investors are those people and organizations that put money into an organization. They 
include shareholders, owners, partners, directors or banks and anyone having a fi nancial 
stake in the business. Investors provide fi nancial support in return for increasing value in 
their investment but may withdraw their support if the actual or projected fi nancial return is 
no longer profi table. 

 Society 

 Society is an association or interaction with or between people and the culture, relationships, 
laws and economic circumstances distinguish one society from another. Society includes not 
only the people but the organizations set up on behalf of the people to govern, police and 
regulate the population and its interrelationships and therefore these bodies are interested 
parties. 

 Society provides the employees and the infrastructure in which the organization operates. 
Society provides a licence to operate in return for employment and other economic benefi ts 
to the community they bring such as support for local projects. Society can also censure an 
organization’s activities through protest and pressure groups. 

 Regulators 

 We have stated that regulators are agents of society but they deserve a special category as 
there can be different regulators and not all may affect the QMS. National and local govern-
ment issue statutes and regulations and use agencies to enforce compliance. The regulators 
that apply depend on the industry sector in which the organization operates such as those 
regulating advertising, charities, education, environment, fi nance, transport, health, law, 
social care, utilities, etc., and in addition, we can place certifi cation bodies in this category. 
In general, regulators provide support to organizations in return for compliance but have the 
power to extract compliance or force closure. 

 Competitors 

 A common defi nition of a competitor is any person or organization which is a rival 
against another. The rival is commonly understood to be another organization in the same 
or similar industry which offers a similar product or service, but this is a very narrow 
defi nition and addresses only one type of competition. In reality, there are three types of 
competition: 

 • competition with similar products and services, 
 • competition with substitute products and services 
 • competition for consumer’s purchases 

 Customers don’t buy products and services; they buy the benefi ts they bring. For example, 
train companies compete with airlines for the same customers, postal services compete with 
e-mail, a football club competes with a pop concert for the money the customer has to spend 
on entertainment. 
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 Competitors are not necessary harmful as their presence in a community may have a 
benefi cial effect by bringing more customers into the community, whether they are physi-
cally located in one community as is the case in shopping centres or are picked up by the 
same search engines on the Internet. Competition drives improvement which is good for the 
stakeholders but it can also create stress and have a negative effect as weaker competitors try 
to hold their own in the market place. 

 Media 

 The media is the main means of mass communication (broadcasting, publishing and the 
Internet) regarded collectively (OED, 2013). The media may be helpful if the organization 
which employs the news gatherers is sympathetic to the organization’s products and services 
and the way it serves the community. Favourable commentary in the media may have a ben-
efi cial effect but equally unfavourable commentary may adversely affect the organization’s 
reputation whether the commentary is factual. 

 Politicians 

 Politicians are persons who are professionally involved in politics, especially as a holder of 
an elected offi ce (OED, 2013). In a representative democracy, they are elected to represent 
their constituents which may be the local community, county/state or country. It arguably 
allows for effi cient ruling by a suffi ciently small number of people on behalf of the larger 
number. 

 Organizations need the support of those who represent them in local and national govern-
ment so that they may open a channel of communication on any future legislation that may 
affect them. Organizations also need to express concerns to politicians on issues that are 
affecting the performance of the organization or will affect its prospects. 

 Interest groups 

 An interest group is a non-profi t and usually voluntary organization whose members have 
a common cause for which they seek to infl uence public policy, without seeking political 
control. (Business Dictionary, 2016). They generally fall into four categories: 

 • Economic associations such as chambers of commerce and trade unions. 
 • Professional associations such as those for engineers, lawyers, doctors, quality profes-

sionals, etc. 
 • Public interest groups such as those campaigning for environmental protection, human 

rights, and consumer rights. 
 • Special interest groups such as non-governmental organizations (NGOs) and trade 

associations. 

 Organizations may have a mutual relationship with interest groups as a source of information, 
advice and training services. In general, the relationship is wholly benevolent but their alle-
giance to their cause may confl ict with the commercial interests of the organization. 
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 Pressure groups 

 A pressure group is a non-profi t and usually voluntary organization whose members have 
a common cause for which they seek to infl uence political or corporate decision makers to 
achieve a declared objective. In general, pressure groups seek to change the status quo and 
may be political, social or religious. They may want to protect the environment, animals, 
children, the disabled, etc., and seek changes in the law to secure that protection and these 
changes may affect what the organization is trying to do. The needs and expectations of 
pressure groups are not relevant to the organization unless their support is needed and only 
relevant to the organization’s ability to provide conforming products and services. 

 Criminals 

 Criminals are persons who have committed a crime, which is an action or omission which 
constitutes an offence and is punishable by law. Criminals can therefore be internal or exter-
nal to an organization and their interest is solely malevolent. As illustrated earlier with the 
bartender, the roles interested parties play are not mutually exclusive so any one of them 
could become a criminal. 

 Summary 
 All organizations depend on the support of a wide range of other organizations and 
individuals to achieve their goals. Interested parties include those from which the orga-
nization seeks support but also includes those which have a malevolent interest. Organi-
zations need to identify both types but treat each according to their impact. They should 
seek to understand the needs of those parties that are benevolent and seek to manage 
the risks posed by those parties that are malevolent. We identifi ed, defi ned and analysed 
several different groups of interested parties and, in some cases, how the terminology 
had development. We noted that it’s necessary to fi nd out what the benevolent parties 
want in return for the contribution they can make and what risks are posed by those par-
ties which intend to do the organization harm. The determination of interested parties 
and their requirements is addressed in  Chapter 13 . 

 Bibliography 
 Business Dictionary. (2016, January 12). Retrieved January 12, 2016, from www.businessdictionary.

com 
 ISO 9000:2015. (2015).  Quality Management Systems – Fundamentals and Vocabulary . Geneva: ISO. 
 OED. (2013). Retrieved from Oxford English Dictionary: oed.com 
 Ofcom. (2006, August 17). Broadband Migrations: Enabling Consumer Choice. Retrieved from Ofcom: 

www.ofcom.org.uk/consultations-and-statements/category-2/migration. 
 Post, J. E., Preston, L. E., & Sachs, S. (2002).  Redefi ning the Corporation: Stakeholder Management 

and Organizational Wealth . Redwood, CA: Stanford University Press. 

www.businessdictionary.com
http://www.ofcom.org.uk/consultations-and-statements/category-2/migration
www.businessdictionary.com
http://oed.com


 Key messages from Part 3 

 Chapter 6 Quality 
  1 The defi nitions in ISO 9000 form part of the requirements of ISO 9001, but terms 

used in ISO 9001 are not intended to substitute terms used within the standard user’s 
organization. 

  2 Discussions over the meaning of words may be only semantics but we rely on the 
meanings we assign to words to infl uence our interpretations of events and so, ulti-
mately our decisions and our actions. 

  3 The word  quality  as used in the ISO 9000 family of standards is as the standard or 
nature of something as measured against other things of a similar kind. It is not about 
perfection but a degree of excellence. 

  4 A product or service may not need to possess defects for it to be regarded as poor 
quality; it may not possess the features that customers expect for the price. 

  5 The decision as to whether something is of satisfactory quality rests with the receiver, 
not the producer. 

  6 The frequency with which the term  quality  is used in ISO 9001 has rapidly declined 
to avoid it being perceived as pertaining to the work of a quality department or imply-
ing perfection or excellence. 

 Chapter 7 Requirements 
  7 It’s often believed that a requirement is a condition that is specifi ed when, in fact, the 

way the term is used in ISO 9001 it is as “a need or expectation that is stated, cus-
tomarily implied or obligatory”. 

  8 A requirement does not need to have been documented for there to be a requirement 
that has not been met. 

  9 There are requirements that relate to the product or service to be provided and require-
ments that constrain how those products and services are to be provided. The latter 
cannot be treated independently of the former. 

 Chapter 8 Management system 
 10 There is little consistency in ISO documents as to whether the term  quality manage-

ment system  is being used in the sense of how entities interact to produce results, or 
in the sense of a set of methods for producing results. 
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 11 As organizations become more complex, we have become more aware of the dangers 
of a silo mentality in which a fi x  here  simply shifts the problem to  there  and a fi x 
now gives rise to a much bigger problem  later . 

 12 Over the last 60 years or so new theories have emerged which help us understand 
complexity by looking at situations as wholes using the concept of a bounded system 
of linked components. This is the essence of the systems approach to management. 

 13 As a result of basing industrial practices on scientifi c management, the term  system  has 
been used predominantly as an orderly way of doing something, and quality management 
systems have been perceived as a set of documents that tell people what to do. 

 14 Some parts of organizations function like machines, but although use of such metaphors 
creates powerful insights, they also become distortions and a way of not seeing. 

 15 Seeing an organization as a machine implies that it’s fi xed and can change only if 
someone changes it, that its actions are reactions to decisions made by management. 

 16 Both processes and systems are not tangible; they are mental constructs or models and 
are convenient ways of observing things but they are not reality. 

 17 What we include in our model is strongly infl uenced by how we see things, that is, 
our paradigm which embodies core assumptions that characterize and defi ne our 
worldview. 

 18 By including in our model those elements that serve to create and retain customers 
we establish a representation of reality from the perspective of how the organization 
manages product and service quality. 

 Chapter 9 Process and the process approach 
 19 In the fi rst edition of ISO 9001 it was the word  procedure  that conveyed what orga-

nizations needed to document and implement to provide products and services that 
met requirements. 

 20 In the 2000 version, it was recognized that outputs were more than the product of 
activities and the function that performed them but a product of many elements com-
bined in a cause-and-effect relationship. 

 21 Managing a process is more important than implementing procedures or managing 
functions. In fact, who does what is of less importance than the results to be achieved 
and the process by which they are produced. 

 22 Viewing work as a process rather than a procedure or a function focuses everything 
associated with that work on the results to be achieved. 

 23 Dividing results into the processes that will deliver them, rather than dividing work 
into specialities, is the essence of the process approach and it is the network of pro-
cesses that holds the  system  together. 

 Chapter 10 Risk and opportunity 
 24 The way in which the term  risk  is used in ISO 9001 is in its negative sense because 

almost everywhere the term is used it is combined with the word  opportunity . 
 25 Although there is no requirement for formal methods for risk management, the act of 

identifying, addressing and determining the effectiveness of the actions taken charac-
terizes management. 
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 26 The term  risk  is commonly used to express the possibility of something bad happening 
but the ISO defi nition of risk as the  effect of uncertainty  poses the possibility that the 
uncertainty may be something good as well as something bad. 

 27 Someone who is pursuing an opportunity may be taking a risk and someone who by 
their actions may miss an opportunity is taking a risk. 

 28 Risk-based thinking is simply the thinking one does by weighing up the potential 
benefi ts and harms of exercising one choice of action over another when faced with 
a possibility of something bad happening, including a missed opportunity 

 Chapter 11 Interested parties and stakeholders 
 29 All organizations depend on the support of a wide range of other organizations and 

individuals to achieve their goals. 
 30 Interested parties include those from which the organization seeks support but also 

includes those which have a malevolent interest. 
 31 Organizations need to identify both types but treat each according to their impact. 
 32 Organizations should seek to understand the needs of those parties that are benevolent 

and seek to manage the risks posed by those parties that are malevolent. 
 33 Although interested parties have the freedom to exert their infl uence on an organiza-

tion, before the advent of social media there was often little that one individual could 
do, but now they can take a complaint worldwide and destroy an organization’s reputa-
tions in an instant. 



 Part 4 

 Context of the organization 

 Introduction to Part 4 
 Imagine being invited to advise each one of the following organizations on how they could 
improve the quality of the products and services they provide: 

 • A retail bank 
 • A school for children 
 • An oil and gas production company 
 • An aircraft development and production company 
 • A city hospital 
 • A local agricultural society 

 Every one of these organizations is different: 

 • They operate in different sectors of the economy. 
 • The natural environment in which they operate is different. 
 • Their customers have different needs and expectations. 
 • Their employees possess different abilities and need different competences. 
 • The scale and nature of the physical resources they use are quite different. 
 • The scale of their operations is vastly different. 
 • The laws governing their operations are different. 
 • The uncertainties each face will be different. 
 • Their priorities will be different. 

 The circumstances that form the setting for an event, statement or idea and the terms in 
which it can be fully understood is referred to as  context . The context of each of these orga-
nizations is different, and therefore only a foolish person would offer advice to any one of 
these organizations without understanding the context of the organization they are advising. 
But, hitherto, this was not a specifi ed requirement of ISO 9001. Context was not a factor 
that featured prominently in the design of management systems. In fact, some organizations 
created their business model on the premise that a QMS could be cloned, and they offered 
identical manuals to their clients with the instruction that all that was needed was to change 
the logo in the page heading. 

 So why the change? Was it to curtail the ambitions of organizations offering cloned qual-
ity documentation? Such organizations will probably see their sales decline for other reasons 
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such as there being no requirement now for a quality manual and documented procedures. In 
fact, the real reason is more likely to be that explained in Box 12.1. 

 There are number of reasons for the change: 

 • Documenting what you do is not what it’s about anymore. First, documenting what 
you do froze the present, thereby creating resistance to change, and second it assumed 
an organization was a machine with a set of operating instructions, when in fact orga-
nizations are living entities responding to infl uences beyond its boundary. 

 • It’s not about maintaining the status quo. Maintaining the status quo may be appropri-
ate for some parts of an organization but other parts of the organization need to be 
innovative, embrace change and adapt to a new view of the world so that the organi-
zation may fl ourish. 

 • Today’s problems are caused by yesterday’s solutions. The future is uncertain; therefore, 
the solutions we created in the past were based on what we knew at that time and not 
on what we would know in the future. 

 • We live in a connected world. Actions have consequences, and the actions of others 
yesterday may affect our plans for today, and our actions today may affect the plans 
of others for tomorrow. 

 Probably the most signifi cant reason is that the authors of ISO 9001 have realized that a 
QMS is not a bolt-on system or a system of documents that people use as shown in  Figure 
P4.1 , but a series of interacting elements that produce the organizations outputs as shown 
 Figure P4.2 . When driving a car, we don’t drive towards our destination by looking behind 
to see where we have been and what mistakes we have made; we look ahead to see where 
we are going and what may impede or facilitate progress towards our destination. This is 
intuitive and so it should be in the pursuit of quality that we understand the context of our 
organization and adjust our course of action so we are able to avoid the obstacles and exploit 
those opportunities that are conducive to our success.     

 In  Figure P4.2  the grey blobs represent the provisions that respond to the requirements of 
ISO 9001 and become elements of the QMS. This picture is merely symbolic as there would 
be far more of these than shown and even far more white blobs and interconnections in a real 
organization than shown. 

Figure P4.1 Bolt-on QMS
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 As stated in the defi nition of a QMS in ISO 9000:2015 clause 3.5.4, the QMS is “part of a 
management system” but it is only a part which is formed from elements that have the com-
mon objective of enabling the organization to consistently provide products and services that 
meet customer and applicable statutory and regulatory requirements. 

 Although clause 4 of ISO 9001:2015 carries the title “Context of the organization” 
it contains four sub-clauses, each of which is related to the context of the organization 
but not all form part of the context. A case in point are the requirements to determine 
the scope of the QMS and establish, implement, maintain and improve the QMS, all 
of which are activities that should be carried out after understanding the context of 
the organization and not during it or before it. The requirements in clauses 4.1 and 4.2 
in particular are more pertinent to the context of the organization than the others, but 
these should not be treated in isolation because one will need to understand the needs 
of interested parties before confi rming that the stated purpose and direction is appropri-
ate. It is also the case that some of the risks identifi ed as a result of applying clause 6.1 
will be derived from the same issues that affect the organization’s ability to achieve the 
intended results of its QMS that are required to be determined in clause 4.1. There is 
also a statement from ISO that is buried in an obscure guide for standards writers using 
Annex SL (see  Box P4.1 ). A video on quality and the context of the organization is avail-
able on the companion website. 

Figure P4.2 Integrated QMS

  Box P4.1  No implementation sequence is implied 
 There is no inherent assumption of sequence or order in which requirements are to be 
implemented by an organization. There is no inherent demand that all activities in a 
specifi c clause must be done before activities in another clause are started. 

 (ISO/TMB/JTCG N 359, 2013) 

 However, to remain consistent with the sequence of requirements, this part of the Hand-
book addresses the following clauses, each in a separate chapter but with cross-references to 
the others as appropriate: 
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 • Clause 4.1 Understanding the organization and its context (see  Chapter 11 ) 
 • Clause 4.2 Understanding the needs and expectations of interested parties (see 

 Chapter 12 ) 
 • Clause 4.3 Determining the scope of the quality management system (see  Chapter 13 ) 
 • Clause 4.4 Quality management system and its processes (see  Chapter 14 ) 
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 Introduction 

 Understanding the organization 
and its context 

 12 

  Box 12.1    Not as new as one might think 
 Introduced as a new requirement in ISO 9001:2015 the introduction to the 2008 
version did make the point that an organization’s quality management system is 
infl uenced by its business environment and changes in that environment and was 
in effect suggesting that such infl uences were determined. I suggested in the sixth 
edition of this Handbook that auditors ask “What analysis has been conducted to 
determine the impact of changes in the business environment on your quality man-
agement system?” and those who did this were preparing their clients for the 2015 
revision. 

 We should not set an objective and proceed to achieve it oblivious of what might happen that 
will affect what we are trying to do. The journey towards an objective is a journey we won’t 
have taken before. For those organizations whose objective is to continue supplying the 
same products and services in the same markets, this statement may seem ridiculous. They 
may have taken this journey many times before without a problem, and therefore every time 
they receive a customer order they simply do what they have always done; they implement 
their proven policies and practices, and the customer is delighted with what they receive. 
However, every time they embark on that journey they are either consciously assuming that 
nothing has changed or will change during the course of their journey or they are simply 
oblivious to such changes. Eventually they might fi nd their customers have found a supplier 
that offers something different that attracts them 

 Although the title of clause 4.1 is “Understanding the organization and its context” 
there is no actual requirement that contains these words, only a requirement “to deter-
mine external and internal issues”. However, the result of undertaking an analysis to 
identify the factors that affect the ability of the organization to deliver its intended results 
and determining how signifi cant they are should lead to an acute understanding of the 
context of the organization. 

 Many of the requirements are linked to clause 4.1 as shown in  Figure 12.1 .   
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 In this chapter, we examine the two requirements of clause 4.1, namely: 

 • Determining external and internal issues 
 • Monitoring and reviewing external and internal issues 

 Determining external and internal issues (4.1) 

 What does this mean? 

 The requirement contains several terms that need to be explained for its signifi cance to be 
understood. These are external and internal issues, organization purpose, strategic direction 
and the intended results of the QMS. 

Figure 12.1   Linking the requirements
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 External and internal issues 

 The word  issues  is often used to denote something that is a signifi cant problem; therefore, 
the neutral word  factor ” would have been a better choice in this case, but Note 1 to this 
requirement explains that issues can include positive and negative factors or conditions for 
consideration, which is helpful. We will identify a range of issues later. 

 Organization purpose 

 The issues being identifi ed are to be relevant to the organization’s purpose which will prompt 
the question “what is our purpose? An organization’s purpose is the reason for its existence 
but there will be differing views on this depending on how a person sees the organization; 
for example: 

 • The owner may believe the business exists to make money. 
 • The nurse may believe the hospital exists to heal the sick. 
 • The sales executive may believe the organization exists to put a computer on everyone’s 

desk. 

 From the owner’s viewpoint, making enough money to sustain the business is indeed 
important not only for the business but for society because it’s the economic surplus from 
business that provides public services in society (see also  Box 12.2 ). Drucker emphasizes 
that the function of a business is economic performance, which is probably what most people 
really mean when they say its purpose is to make money. Drucker also draws a distinction 
between business purpose (why it exists) and business function (what it does) and says 
that there is only one valid defi nition of business purpose and that is to create a customer 
(Drucker, 1974). 

In this example, the sales executive is under the impression that his customers want 
desktop computers and therefore assumes the company is in the desktop computer busi-
ness. But this way of thinking can be dangerous. When buggy whips were no longer 
needed some companies that made buggy whips went out of business because they 
couldn’t see how they could put their skills to a new purpose. Seeing the purpose of a 
business beyond the products and services it currently produces is more likely to secure 
its survival.

  Box 12.2    Drucker on business purpose 
 Business exists to supply goods and services to customers and economic surplus to 
society, rather than to supply jobs to workers and managers, or even dividends to 
shareholders. Jobs and dividends are necessary means but not ends. The hospital does 
not exist for the sake of doctors and nurses, but for the sake of the patients whose one 
and only desire is to leave the hospital cured and never come back. The school does 
not exist for the sake of teachers, but for the students. 

 For a management to forget this is mismanagement. 
 (Drucker, 1974) 
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 It is not the products and services an organization produces that defi ne its purpose but the 
value its customers derive from possessing them, and as this changes, so will the products 
and services the organization offers in response in attempting to deliver that value. It may 
have been desktop computers yesterday, but today it is pocket computers and tomorrow it 
may be wearable computers. But whether this business is in the computer business or the 
information business will depend on how its owners view it. 

 In organizations where economic performance is a constraint such as a hospital, church, 
university, charity or armed services the function is different. Their function is social perfor-
mance rather than economic performance, but instead of there being customers that provide 
revenue, its taxation or private donations, fees, grants, subscriptions, etc., that fund the social 
service they provide. The nurse’s perception of a hospital’s purpose as healing the sick is 
therefore nearer the mark. 

  Box 12.3    Purpose, strategic direction and alternative terms 
 Mission = organization’s purpose for existing as expressed by top management 

 (ISO 9000:2015) 

  Purpose = mission = reason for existing = what we do  
  Vision =  aspiration of what an organization would like to become as expressed by 

top management 
 (ISO 9000:2015) 

  Strategic direction = vision = aspiration = where we are going  
  Values =  The principles or moral standards held by a person or social group = what 

we stand for 

 Some organizations use the term  mission  to express their purpose, their reason for exis-
tence, but it does have a slightly different meaning. If we perceive business purpose as 
economic performance, that will never change; but if its purpose is to create a customer, 
what its customers value will change, so its mission will change in response to changes in 
the external environment. Therefore, statements of purpose or mission should be developed 
from the perspective of an organization’s customers. 

 Strategic direction 

 A strategy is a broad plan of action; it’s how the organization intends to accomplish its pur-
pose or mission. However, a strategic direction is even broader. Of all the alternative paths 
that could be taken to fulfi l our purpose or mission, the one that is chosen is the  strategic 
direction . The term  vision  is used to express an organization’s aspirations, what they want 
to become and therefore may also be used to express their strategic direction. However, 
ISO 9000:2015 clause 2.2.3 introduces some confusion by stating that “ways in which an 
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organization’s purpose can be expressed include its vision, mission, policies and objectives” 
but it doesn’t mention strategic direction. 

  Box 12.4    When direction doesn’t matter 
 “Would you tell me, please, which way I ought to go from here?” said Alice “That 
depends a good deal on where you want to get to,” said the Cat. “I don’t much care 
where –” said Alice. “Then it doesn’t matter which way you go,” said the Cat. 

 (Carroll, 1865) 

 A strong vision will connect goals to the company’s underlying values and will make it 
more understandable about how to achieve each goal. 

 Intended results of the QMS 

 As explained  Chapter 8 , we revealed the inconsistencies in how several ISO documents 
explain what a QMS is, but by a process of deduction we concluded that a QMS is not a set 
of requirements or procedures but  a systemic view of an organization from the perspective 
of how it creates and retains customers.  The systemic view is a model created from viewing 
the organization as a goal-seeking system. As one of its goals is consistent provision of prod-
ucts and services that meet customer and applicable statutory and regulatory requirements, 
it’s therefore likely that this is one of the intended results of a QMS. On studying ISO 9001 
clause 0.1, other intended results may include: 

 • Demonstrated conformity to ISO 9001 
 • Enhanced customer satisfaction 

 In addition, there will be consequential results such as may be produced by the way the 
primary goals are achieved such as the satisfaction of stakeholders other than the customer. 

 Why is this necessary? 

 The primary reason why it is necessary to determine these issues is so that the organiza-
tion has prioritized the appropriate actions and is thereby equipped to function as a system 
of appropriately interconnected elements to carry them out and achieve those results. This 
alignment is illustrated in  Figure 12.2 .   

 As stated in the introduction to this part of the Handbook every organization is different 
and it’s the way that such issues affect a particular organization that makes its QMS unique. 
An organization’s QMS cannot be cloned and expected to function effectively in another 
organization. Some routines will work effectively in other organizations because they each 
face the same situation but there are too many variables to expect all the strategies, policies, 
objectives and processes of one organization to work equally well in another organization 
unless it is cloned as it may be with a franchise operation such as McDonalds or KFC, but 
not all franchises are clones. 
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 How is this addressed? 

 This new requirement recognizes that all organizations will be formed for a specifi c purpose, 
that they will be pursuing a particular strategy and be aware of some of the issues that may 
act as either drivers or barriers to fulfi lling their goals. The business purpose, strategy and 
the identifi cation of relevant issues are all outputs of a strategic planning process which may 
look something like that shown in  Figure 12.3 .   

 To develop an effective QMS it’s necessary to take a wide view and understand the con-
text of the organization system of which the QMS is a subsystem. By looking for issues that 
only affect the QMS, without having a broader perspective, there is a distinct possibility that 
signifi cant infl uencing factors may be overlooked. 

 Clarifying purpose and direction 

 The fi rst step is to clarify the purpose and direction of the organization and this may be 
revealed by seeking answers to some basic questions: 

 1 What do we do? This addresses the purpose for the organization’s existence and what 
it seeks to accomplish (e.g. we run a national chain of fast food outlets). 

 2 How do we do it? This addresses the main method or activity through which the orga-
nization tries to fulfi l its purpose (e.g. we prepare and serve safe and nutritious food to 
take away or for consumption on our premises that are located in strategic positions). 

 3 For whom do we do it? This addresses the target market for the organization’s services 
(e.g. we serve those people seeking an inexpensive tasty meal who don’t have the 
time to wait for it to be prepared). 

 4 What’s critical to our success? This reveals the few things that must go well to ensure 
success (e.g. location, food safety, price and service quality). 

 The examples in (4) relate to a national chain of fast food outlets but if your organization is 
an airline, critical factors would include passenger safety, aircraft maintenance and aircrew 
competence. 

Figure 12.2   Alignment with purpose and direction
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 Clearly we are already reaching into ISO 9001 clause 4.2 to address this requirement 
because we cannot confi rm the organization’s purpose and direction without understanding 
the needs of customers we expect to buy our products and services which is why iteration 
loops are shown in  Figure 12.3 . 

 Scanning the environment 

 The second step is to scan the external and internal environments and this will involve: 

 • confi rming who the stakeholders are; 
 • assessing changes in stakeholder needs relative to the organization’s purpose and 

direction; 
 • confi rming stakeholder success measures (i.e. what they will look for as evidence their 

needs are being met); 
 • identifying the external and internal factors or issues that may impede or facilitate 

fulfi lment of purpose and direction. 

 Several techniques have emerged to identify these issues. The one most often used for iden-
tifying external factors is a PESTLE analysis and for internal factors, the other is a SWOT 
analysis (see http://pestleanalysis.com). However, neither PESTLE nor SWOT analysis pro-
vide a picture and neither show the systemic relationships between the various components, 
which is critical as we are modelling a system. PESTLE is a big picture tool but trying to 
show how these factors might interact within a 4 × 4 grid is well-nigh impossible, and it is 
those interactions that are likely to affect the organization the most. This calls for a different 
technique. 

 EXTERNAL SYSTEM MAP 

 In  Chapter 8  on the subject of structure, there is an external system map ( Figure 8.3 ) which 
was produced by seeking answers to the following questions: 

 a) What or who in the external environment infl uences what we are trying to do? 
 b) What’s the relationship between the source of these infl uences? 
 c) What’s the nature of these infl uences? 

Figure 12.3   Strategic planning process outline

http://pestleanalysis.com
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 In building the external system map we place the organization in the centre and through 
brainstorming in the management team identify the external interested parties with which 
the organization has a relationship, whether it’s directly or indirectly. Within this list are 
some parties whose infl uence is more signifi cant than others, and it is these that should 
feature in the map. Next, you work out how these parties are connected to your organi-
zation and to each other as this affects your relationship with them. Lastly include any 
signifi cant infl uence there may be from the natural environment or infrastructure. Now 
we have a framework where we can use PESTLE analysis to determine the nature of the 
infl uences. 

 PESTLE ANALYSIS 

 PESTLE (Political, Economic, Social, Technological, Legal and Environmental) analysis 
measures the market relative to a particular organization or business proposition. It serves to 
identify what is going on in the external environment that could affect the future direction of 
the organization. The signifi cance of the six factors may vary depending on the nature of the 
business. where, for convenience, the six factors have been merged into four. An example 
analysis using a fast food outlet chain in presented in  Box 12.5 . 

  Box 12.5    PESTLE on fast food outlets 
  Situation : Facing pressure to adapt to changing market conditions created by the 

obesity crisis and the rise of aggressive competitors. 
  Political : Government policies introduced to tackle the obesity crisis. 
  Economic : Declining customer base and less money to fi nance extensive research 

and developments efforts like our competitors do. 
  Social : Change in eating habits of younger people as they seek more nutritious and 

healthy food. Pressure groups succeeding in infl uencing planning authorities to 
reject applications for fast food outlets. 

  Technological : New contactless payment mechanisms require all outlets to be re-
equipped with latest card reading devices. 

  Legal : New food hygiene and food waste regulations. Planning regulations prohibit-
ing fast food outlets near schools. New living wage. 

  Environment : Several outlets located in areas exposed to fl ood risk. 

 INTERNAL SYSTEM MAP 

 In  Chapter 8  on the subject of structure, there was an internal system map ( Figure 8.3 ). This 
is a high-level description of the organization as a system which was produced by seeking 
answers to the following questions: 

 a) What affects our ability to fulfi l our purpose and pursue our strategic direction that 
we can infl uence? 

 b) How are these components interrelated? 
 c) How are these components related to the source of infl uence in the external 

environment? 
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 The answers will be all the tangible and intangible components that constitute the organiza-
tion as a system. Anything the organization is unable to infl uence or has little infl uence over 
should be in the external environment. Organization complexity is such that not everything 
can be included while at the same time retaining a coherent system map; therefore, only the 
signifi cant connections are shown. If more detail is necessary to pinpoint the issues, create a 
larger scale map for that aspect. Now we have a framework where we can use SWOT analy-
sis to determine the nature of the infl uences. 

 SWOT ANALYSIS 

 The SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis looks at the organi-
zation itself. The PESTLE affects the SWOT but not vice versa. Without a clear understand-
ing of an organization’s strengths, weaknesses, opportunities and threats business plans may 
fail, goals will be missed and new product or service development programmes will fail to 
live up to their potential. The SWOT is akin to a capability assessment. The result enables 
management to act in a manner that does not leave the organization vulnerable. Strengths 
and weaknesses are internal to your organization, whereas opportunities and threats are 
external. The results are often very subjective and will vary depending on who does the 
analysis. SWOT should be used as a guide but use of current performance data and weight-
ing factors can improve its validity. 

 The identifi cation of strategic issues is the heart of the strategic planning process. Bryson 
covers strategic issues in depth and suggests that these issues fall into three main categories: 
(Bryson, 2004): 

 a) Current issues that probably require immediate action. 
 b) Issues that are likely to require action in the near future but can be handled as part of 

the organization’s regular planning cycle. 
 c) Issues that require no action at present but need to be continuously monitored. 

 The analysis can be performed at the enterprise, business and operational levels. At the 
enterprise level, the intended results of the QMS are one of the objectives to be achieved. 
At the business level, the intended results of the QMS will be the primary objective to be 
achieved, and at the operational level the intended results of the QMS concerned will be the 
intended results of the processes. 

  Box 12.6    SWOT of a chain of fast food outlets 

 Strengths 

 • Menus popular with young people; 
 • Some good locations; 
 • Strong brand image. 

 Weaknesses 

 • Inability to match sales volume of competitors; 
 • Premises in need of refurbishment; 
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 • Heavy dependence on imported ingredients; 
 • Poor reputation for nutrition and healthy foods. 

 Opportunities 

 • New legislation on fi ghting obesity enables introduction of innovative food 
options; 

 • Increase in working from home creates demand for a home delivery service; 
 • Projected new shopping developments create opportunity to relocate vulnerable 

outlets. 

 Threats 

 • Some premises vulnerable to fl ooding; 
 • Today’s parents are becoming fussy about what their children eat; 
 • Competitors have a head start in healthier food choices. 

 The standard does not require a PESTLE and SWOT Analysis nor any documented infor-
mation, but it would be diffi cult to monitor and review these issues unless there was a record 
of what was found the last time the impact of internal and external issues was discussed. 

 It is important when using these tools to: 

 • identify the relevant factors that apply to your organization, the business unit or 
process; 

 • rate your organization, business or process relative to the factors; 
 • draw conclusions from this information relative to the declared purpose and direction, 

that is, is it critical or none critical to success (see the diagnosis later); 
 • validate these conclusions with others. 

 Identifying relevant issues 

 The analysis is done as part of strategic planning and therefore factors that affect the organi-
zation may not all affect the QMS. This should result in QMS development being perceived 
as part of strategic planning rather than as something done in isolation. If this analysis is 
performed at a key stage in the strategic planning process, it provides an opportunity to fi lter 
the results through the intended results of the QMS to reveal issues that are relevant to the 
QMS as shown in  Figure 12.4 .   

 As part of the strategic planning you might analyse competitor products or services and 
benchmark inside and outside the industry. There are many books and organizations you can 
turn to for advice on benchmarking. With benchmarking, you analyse your current position, 
fi nd an organization that is performing measurably better and learn from them what they are 
doing that gives them the competitive edge. You then set objectives for change as a result of 
what you learn. 
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 It is imperative that the reasons why each of the issues represents a point of contention or sig-
nifi cance are determined. This is the diagnosis and it should explain the nature of the challenge. 
A good diagnosis simplifi es the often overwhelming complexity of reality by identifying certain 
aspects of the situation as critical. For example, it is pointless to identify food nutrition as being 
a weakness unless the specifi c processes have been identifi ed and the root cause of their weak-
ness found. It is also necessary for the factors such as management commitment and resource 
availability, that will turn food nutrition into a strength, to be also strengths and not weaknesses; 
otherwise, there will be tremendous diffi culty in bringing about the change desired. 

 How is this demonstrated? 

 Demonstrating that relevant external and internal issues have been determined may be 
accomplished by: 

 a) presenting evidence of a process for determining: 

      i how these issues are identifi ed; 
    ii how their criticality is determined; 
  iii who is involved and what their responsibilities are; 
   iv how the information is used to effect changes in the QMS. 

 b) presenting evidence that the organization’s purpose and strategic direction have been 
communicated to those undertaking the analysis; 

 c) showing how the intended results of the QMS that have been determined align with 
the stated purpose and direction of the organization; 

 d) presenting evidence of the analysis that was undertaken to understand the context of 
the organization and what knowledge was gained from it; 

 e) selecting several identifi ed issues and showing how it was decided which were critical 
and required action and which required no action; 

Figure 12.4   Identifying issues relevant to the QMS
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 f) showing how the identifi ed issues have been addressed in the policies and processes of 
the QMS (i.e. how the issues fi lter down to the point where they affect what people do). 

 Monitoring and reviewing external and internal issues (4.1) 

 What does this mean? 

 Monitoring and reviewing information about external and internal issues means observ-
ing changes in the information gathered when reviewing the system maps and revisiting 
the associated analysis and reviewing it to determine whether the changes have any sig-
nifi cant effect on the result of the analysis. The monitoring is on-going – it’s not a one-off 
event. 

 Why is this necessary? 

 The signifi cance of external and internal factors continually changes because they are 
affected by changes in the global environment and therefore the system analysis needs to 
be reviewed periodically. How often depends on the volatility of the market sector in which 
the organization operates. In sectors where the technology or economic conditions change 
rapidly, the reviews will need to be performed more frequently. It will also be necessary to 
review these factors when there are changes in the organization that affect its strengths and 
weaknesses 

 How is this addressed? 

 There needs to be continual checking of the context of the organization, the issues and the 
risks and opportunities that they present. 

 In choosing the method of monitoring consideration needs to be given to the susceptibility 
of the data to change and the frequency of observation set accordingly. If there is a high num-
ber of issues, monitoring them all – even at different frequencies – may become a burden 
and not cost effective on more than an annual or once every-fi ve-years basis. Consideration 
also needs to be given to responsiveness to change. Information provided by public bodies 
can lag behind the change by years and cannot be as responsive as someone on the scene of 
the action. It is important to retain information on issues so that comparisons can been made 
between periods to detect trends. 

 Knowledge about external factors can be gained through the media, news and current 
affairs and through web feeds or RSS (Rich Site Summary) for which content providers offer 
a subscription service. This enables subscribers to be notifi ed of changes when they occur 
without having to visit the website. With critical factors, the data might be presented in chart 
form so that trends may be observed as is the case with the stock market, commodities and 
interest rates. Citing declining popularity, certain sites have reduced or removed support for 
RSS feeds. However, as of August 2015, Mozilla Firefox and Internet Explorer include RSS 
support by default, whereas Google Chrome and Microsoft Edge do not. 

 Knowledge about changes in internal factors is not as easy to monitor due to it being more 
apocryphal. Employees and managers in particular can acquire an infl ated impression of the 
organization’s strengths and weaknesses, often formed years ago and not recalibrated their 
impressions since they were fi rst formed. What is needed is an unbiased means of determin-
ing strengths and weaknesses as indicated above. 
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 How is this demonstrated? 

 Demonstrating that information about the relevant external and internal issues is being mon-
itored and reviewed may be accomplished by: 

 a) presenting evidence of a process for determining: 

   i how relevant external and internal issues are to be monitored; 
   ii how criteria are established for alerting relevant managers of change; 
   iii how often and by whom the information is to be reviewed. 

 b) selecting a representative sample from the initial analysis and showing that issues 
deemed critical are being monitored and that the results are being reviewed as planned; 

 c) showing how changes in the information gathered has changed the QMS. 
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 13  Understanding the needs and 
expectations of interested parties 

 Introduction 
 Organizations need to attract, capture and retain the support of those organizations and indi-
viduals they depend upon for their success. All these are important but some are more impor-
tant than others. 

 Organizations cannot survive without customers. Customers are one of the stakeholders, 
but unlike other stakeholders they bring in revenue which is the lifeblood of every business. 
Consequently, the needs and expectations of customers provide the basis for an organiza-
tion’s objectives, whereas the needs and expectations of the other stakeholders constrain the 
way in which those objectives are achieved. It follows therefore that the other stakehold-
ers (investors, employees, suppliers and society) should not be regarded as customers as it 
would introduce confl ict by doing so. 

 However, an organization ignores any one of these stakeholders at its peril which suggests that 
there must be a balancing act. There is a view that the needs of stakeholders must be balanced, as 
was discussed in  Chapter 9 , because it is virtually impossible to satisfy all of them, all the time. 
Managers feel they ought to balance competing objectives when in reality it is not a balancing act 
as that implies there is some give and take, win/lose, a compromise, a trade-off or reduction in 
targets so that all needs can be met. Organizations do not reduce customer satisfaction to increase 
safety, environmental protection or profi t. The organization must satisfy its customers; otherwise, 
it would cease to exist, but it needs to do so in a way that satisfi es all the other stakeholders as 
well – hence the cliché “customer fi rst”. If the organization cannot satisfy the other stakeholders 
by supplying X, it should negotiate with the customer and reach an agreement whereby the speci-
fi cation of X is modifi ed to allow all stakeholders to be satisfi ed. If such an agreement cannot be 
reached the ethical organization will decline to supply X under the conditions specifi ed. 

  Box 13.1    Revised requirement on stakeholders 
 ISO 9001:2008, required only customer and applicable statutory and regulatory 
requirements to be determined and met. This remains the case in the 2015 version, but 
in addition the requirements of those interested parties that are relevant to its QMS are 
to be determined and considered due to their potential impact on the organization’s 
ability to consistently provide products and services that meet customer and applicable 
statutory and regulatory requirement. 
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 In practice, the attraction of a sale often outweighs any negative impact upon other 
stakeholders in the short term with managers convinced that future sales will redress the 
balance. Regrettably, if unrestrained this approach ultimately leads to unrest and destabi-
lization of the business processes as employees, suppliers and eventually customers with-
draw their stake. In the worst-case scenario, it results in destabilizing the world economy 
as the credit crisis of 2008 demonstrated. The risks must be managed effectively for this 
approach to succeed. 

 In  Chapter 11  we covered in some detail the subtle differences between interested parties 
and stakeholders, what they were and who they were defi ning the various sub-categories and 
the importance of each. 

 In this chapter, we examine the three requirements in clause 4.2 which relate to interested 
parties namely: 

 • Determining the interested parties and their effect on the organization 
 • Determining the requirements of interested parties 
 • Monitoring and reviewing information about the interested parties 

 Although these are three separate requirements, to avoid repetition, the fi rst two will be 
addressed together. 

 Determining the interested parties, their effects and their 
requirements (4.2a and b) 

 What does this mean? 

 There will be interested parties that are not relevant to the organization because they have 
nothing in common such as a customer seeking insurance services from an organization 
that is not in the insurance business. There may be interested parties with requirements that 
are relevant to the organization but not deemed relevant to the organization’s products and 
services (e.g. employment legislation). However, this is a grey area because customer sat-
isfaction is infl uenced by a diverse range of factors. Although employment legislation may 
not affect the product or service offered directly, if the company uses suppliers that employ 
child labour, it may result in their dissatisfaction with the company were they to learn about 
it. However, in this particular requirement reference is made only to products and services 
and not to enhancing customer satisfaction which may be an oversight as elsewhere in the 
standard (clauses 5.1.2, 6.2.1, 9.1.2 and 10.1) the organization is required to enhance cus-
tomer satisfaction. 

 The organization seeks to determine and satisfy the needs and expectations of stake-
holders, but there are other parties that intend to harm the organization, and therefore the 
organization does not seek to determine their requirements but seek to determine how 
it may counter their efforts to harm the organization. There is another group of inter-
ested parties who may help or harm the organization depending on whether their aims 
coincide with those of the organization. Therefore, the interested parties of concern are 
those that could positively or negatively affect the organization’s ability to consistently 
provide products and services that meet customer and applicable statutory and regula-
tory requirements. 
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 Why and when is this necessary? 

 The fi rst part of this requirement contains the reason why it is necessary to determine the 
interested parties, and it is because of their effect or potential effect on the organization’s 
ability to satisfy its customers. What is ambiguous is that it limits the interested parties to 
those that are relevant to the QMS as if there will be interested parties that can affect the 
organization’s ability to consistently provide products and services, etc., but not affect 
the QMS. 

 Whereas in clause 8.2.2 there are requirements for determining requirements for the 
products and services to be offered to customers, the requirement in clause 4.2a goes 
further and aims to build a bigger picture and identify the interested parties that are 
enablers and disablers of the organization’s ability to consistently provide products and 
services. Because they are enablers and disablers, the infl uence of interested parties 
that needs to be developed or discouraged should be determined and addressed well in 
advance of the stage where customer enquiries begin to come in because at that stage 
it will be too late to change their infl uence. It is therefore an activity performed during 
strategic planning. 

 It follows therefore that organizations must try to understand better the requirements and 
intentions of their interested parties then deal with them ahead of time rather than learn about 
them later. 

 How is this addressed? 

 If starting from the position of having a QMS certifi cated to ISO 9001:2008, it will be 
necessary to confi rm the needs and expectations of the type of customer that the organi-
zation seeks to attract. In addition, it will now be necessary to ascertain the requirements 
and intentions of the other interested parties. To succeed, organizations need to build 
loyal, mutually benefi cial relationships with all their stakeholders, but they also need to 
manage the interests of other parties to ensure their interest does not have a detrimental 
effect. 

 Identifying the relevant requirements of relevant interested parties 

 By posing a few key questions, an analysis can be carried out and presented in the form of 
a table as shown in  Table 13.1 . This table includes only a few of the interested parties to 
illustrate the technique.     

  Box 13.2    Parties that help and those that harm 
 All interested parties infl uence the organization but in different ways. So as to avoid 
confusion we will refer to the benevolent parties (those that help the organization) as 
having requirements that need to be satisfi ed and malevolent parties (those that can 
harm the organization) as having intentions that have to be managed. 



Table 13.1   Analysis of interested parties to reveal relevant outcomes

Interested party Nature of interest Effect Bias Outcomes

Who are the 
parties on which 
we depend for 
our success or 
which threaten 
our success?

For what reason 
do they have an 
interest in the 
organization?

What effect will 
their interest 
have on the 
organization’s 
ability to satisfy its 
customers

Is this interest 
benevolent or 
malevolent

What are their 
requirements or 
intentions relative 
to the organization’s 
purpose and 
strategic direction?

Customers To seek products 
and services that 
satisfy their needs

Provides 
opportunities 
to understand 
and satisfy 
customer needs 
or understand 
why they don’t 
choose what your 
organization offers

Benevolent Quality products and 
services
On-time delivery
Value for money
Assurance
A mutually benefi cial 
relationship

External 
providers

To provide products 
and services that 
satisfy their needs

Provides the 
organization with 
the capability to 
create customers 
and satisfy their 
needs

Benevolent On-time payment
Certainty, integrity
A mutually benefi cial 
relationship

Employees To utilize 
and develop 
competences

Provides the 
organization with 
the capability to 
create customers 
and satisfy their 
needs

Benevolent Security, safety, 
integrity
Good pay & 
conditions
Job satisfaction
A mutually benefi cial 
relationship

Society incl. 
regulators

To create wealth 
without adversely 
affecting the 
environment

Attract resources 
and constrain 
activities

Benevolent Employment 
opportunities
A mutually benefi cial 
relationship
Protect the 
environment

Competitors To discover our 
strengths and 
weaknesses

Reduce market 
share or take us 
over

Benevolent /
Malevolent

Compete on price, 
delivery or product/
service features

Interest groups To attract support 
for their campaigns

Alter legislation 
so as to be more 
favourable

Benevolent Laws changed 
in organization’s 
favour or against its 
interests

Criminals To steal property or 
cause operations to 
cease

Disruption of 
operations leading 
to delayed delivery 
or suspension of 
services

Malevolent Pursue cyber-attack, 
burglary, data theft 
or, vandalism, 
money laundering, 
etc.



192 Part 4 Context of the organization
 CUSTOMERS 

 Determining customer needs and expectations to many is very different from determining 
customer requirements. The former implies that the organization should be proactive and 
seek to establish customer needs and expectations before commencing the design of prod-
ucts and services and offering them for sale. The latter implies that the organization should 
react to the receipt of an order by determining what the customer wants. However, from the 
defi nition in  Box 7.1  we can see that the term  customer requirements  as used in ISO 9001 is 
not limited to a customer’s specifi ed requirements. 

 The organization’s priority is to provide products and services that meet customer require-
ments, but they evolve and as a result an organization may no longer have the ability to meet 
them. Clearly in a contractual situation, any changes will be subject to mutual agreement, but 
when an organization sets out to create a demand it scans the environment in which it oper-
ates to establish customer buying behaviour, preferences and trends. It may miscalculate and 
begin to develop products and services that are not quite aligned with these preferences and 
trends or not select the most appropriate distribution channels for the products and services, 
and therefore the organization’s ability to consistently provide conforming products and 
services will be compromised. 

 It may be useful to divide customers into different groups such as clients, wholesalers, dis-
tributors, retailers, consumers, end users and benefi ciaries, as the infl uence each will have on 
the QMS will vary and it may warrant different techniques to determine their requirements 
(needs and expectations). 

 To discover what customers will require of the products and services they will pur-
chase, you need to discover why people buy one product or service over another com-
peting product or service. The answer requires an understanding of customer behaviour 
which is the process by which consumers and business to business buyers make pur-
chasing decisions. This is a complex area of study which for consumers involves 
cultural, social and family influences and for business to business buyers involves eco-
nomic, political, regulatory, technological and ethical influences. Boone and Kurtz’s 
seminal work on marketing provides an in-depth coverage of the subject (Boone & 
Kurtz, 2013). 

 The marketing process is primarily concerned with fi nding out what customers want or 
what they could be enticed to want and attracting them to the organization so that their wants 
are satisfi ed. In this process, it is important to keep the organization’s purpose and strategic 
direction in focus because all too easily, the organization may become entangled in pursuing 
opportunities that others may be far better equipped to satisfy. There are millions of oppor-
tunities out there. The key is to discover those that your organization can exploit better than 
any other and generate wealth in society. 

 To determine customer needs and expectations some key questions need to be answered: 

 • Who are our customers? (These are those persons or organizations that could or do 
receive your products and services.) 

 • Where are our customers? (This is the geographic and social areas from where their 
enquiries and orders originate.) 

 • What do they want from us? (This is what we think they want.) 
 • What do they want to achieve? (This is what we think they want to achieve.) 
 • What is value to the customer? (This is the benefi t they tell us they want from our 

products and services.) 
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 • What do our products and services do for our customers? (This is what we think they 
get). 

 • What do our customers get from our products and services? (This is what they tell us 
they get.) 

 • Which of the customer’s wants are not adequately satisfi ed? (This is what they tell us 
we are not providing.) 

 The answers to these questions will enable marketing objectives to be established for: 

 • existing products and services in present markets; 
 • abandonment of obsolete products, services and markets; 
 • new products and services for existing and new markets; 
 • service standards and service performance; 
 • product or service standards and product or service performance. 

 The results of market research will be a mix of things. It will identify: 

 • enhancements to existing products and services; 
 • new potential customers for existing products and services; 
 • new potential markets; 
 • opportunities for which no product or service solution exists; 
 • opportunities for which no technology currently exist. 

 The organization needs to decide which of these to pursue and this requires a process 
that involves all the stakeholders. A process for developing the marketing strategy that 
only involves the marketers will not exploit the organization’s full potential. The contri-
butions from design, production, service delivery, legal and regulation experts are vital 
to formulating a robust set of customer requirements from which to develop new mar-
kets, new products and new services. The research may identify a need for improvement 
in specifi c products or services or a range of products or services, but the breakthroughs 
will come from studying customer behaviour. For example, research into telecommu-
nications brought about the mobile phone, and technology has reduced it in size and 
weight so that the phone now fi ts into a shirt pocket. Further research on mobile phones 
has identifi ed enhancements such as access to e-mail and the Internet, even TV through 
the mobile phone, but whether all these are essential improvements is debatable. To 
circumvent driving laws a breakthrough has arisen that eliminates manual interaction 
so that the communicator is worn like a hat, glove or a pair of spectacles, being voice 
activated and providing total hands-free operation. However, drivers still have accidents 
because conversations cause distractions. The solution is to take the driver away from 
the wheel and with robotics, this is now a possibility and will eventually make hands-
free driving obsolete technology. 

 EXTERNAL PROVIDERS 

 Organizations depend on their external providers, and their ability to provide products and 
services that meet the organization’s requirements clearly affect an organization’s ability 
to satisfy their customers. The affect is intended to be always positive due to their mutual 
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dependency, but relationships can be strained and problems in the supply chain can have a 
signifi cant negative effect and compromise an organization’s obligation to its customers. 
For this reason, it is essential that organizations understand the needs and expectations of 
their external providers which may include payment on time, information sharing, advanced 
notice of changes and help when requested. 

 Because of the shift from transactional-based marketing to relationship-based marketing, 
some organizations involve their external providers in their future planning to discover issues 
that may affect their effective implementation. This may require modifi cation of those plans to 
synchronize the plans of the organization with those of external providers. 

 It may be useful to divide suppliers into manufacturers, service providers, consultants and 
contract labour as the infl uence and requirements each will have on the QMS will vary. The 
primary providers will be those supplying items that are used or embodied into the products 
and services offered to customers. However, there will be secondary providers whose perfor-
mance can affect the core processes if it’s not to the level expected such as cleaning services, 
equipment maintenance services, catering services (e.g. an outbreak of food poisoning in the 
staff canteen can disrupt customer deliveries). 

 EMPLOYEES 

 Organizations depend on their employees and the competences they bring to the organiza-
tion can have both positive and negative effect on the ability of the organization to satisfy 
their customers. Their interpersonal skills can enhance the effectiveness of teams but when 
these skills are lacking they can erode the effectiveness of teams. 

 The very idea that employees should be satisfi ed at work is a comparatively recent notion, 
but clearly employee dissatisfaction leads to lower productivity. The measurement of 
employee satisfaction together with the achievement of the organization’s objectives would 
therefore provide an indication of the quality of the work environment (i.e. whether the 
environment fulfi ls its purpose). 

 Many companies carry out employee surveys to establish their needs and expectations and 
whether they are being satisfi ed. It is a fact that unsatisfi ed employees may not perform at the 
optimum level and consequently product or service quality may deteriorate. 

 It may be useful to divide employees into managerial, professional, trade, clerical, part-
time, cleaners, etc., as the infl uence each will have on the QMS will vary. 

 INVESTORS 

 Organizations depend on their investors to fund growth, development and improvement 
programmes. While the funding continues, their contribution is positive but on occasions 
funding may be withheld or withdrawn and thereby delay improvement initiatives. This will 
consequently have a negative effect on the ability of an organization to consistently satisfy 
its customers. 

 It may be useful to divide investors into shareholders, owners, partners, directors or banks 
as the infl uence each will have on the QMS will vary. 

 SOCIETY 

 Organizations depend on society as it is from society that the organization acquires consent 
to operate and acquires its employees and infrastructure services. In general, the infl uence 
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of society on an organization is positive because it creates wealth but pressure groups and 
legislation may adversely affect what the organization is trying to do. 

 It may be useful to divide society into citizens (local, national and global), regulators, 
police, emergency services, health service as the infl uence each will have on the QMS will 
vary. 

 COMPETITORS 

 Understand your customers and why they buy from you, and you can keep them happy, con-
tinually satisfying their needs. Fail to satisfy these, and they will seek out an  alternative – your 
competitors. 

 The strategies and tactics of your principle competitors need to be understood and evalu-
ated to reveal their strengths and weaknesses relative to those of your own products and 
services, and this is the purpose of a competitive analysis. It will be more effective if data 
are gathered in a systematic manner rather than gathering opinions, conjecture, hearsay, etc. 
Sources of these data include: 

 • Recorded data (e.g. annual reports, press releases, newspaper articles, analyst’s reports 
and reports from government departments or regulators) 

 • Observable data (e.g. pricing, advertising campaigns, promotions, tenders, and patent 
applications) 

 • Opportunistic data (e.g. trade shows, seminars and conferences, recruiting ex-employ-
ees, meetings with suppliers, discussion with shared distributors or agents and social 
contacts with competitors) 

 There will be a lot of facts you know about your competitors but also much you don’t know 
relative to quality such as: 

 • Customer satisfaction and service levels 
 • Customer retention levels 
 • New product or service strategies 
 • Productivity 
 • Future investment strategy 

 OTHER INTERESTED PARTIES 

 With the other interested parties, you are primarily seeking to determine their intent because 
some of their interest may be malevolent and the risks these present will be addressed in 
 Chapter 21 . 

 Gathering the data 

 Decisions affecting the future direction of the organization and its products and services are 
made from information gleaned through market research. Should this information be grossly 
inaccurate, overoptimistic or pessimistic the result may well be the loss of many customers 
to the competition. It is therefore vital that objective data are used to make these decisions. 
The data can be primary data (data collected for the fi rst time during a market research 
study) or secondary data (previously collected data). However, you need to be cautious with 
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secondary data because they could be obsolete or have been collected on a different basis 
than needed for the present study. 

 The marketing information primarily identifi es either problems or opportunities. Prob-
lems will relate to your existing products and services and should indicate why there 
has been a decline in sales or an increase in returns. To solve these problems a search 
for possible causes should be conducted. It may turn out that the products and services 
in themselves are fi ne but the means by which they are marketed, produced, distributed, 
provided or recycled may be creating problems for employees, the community or waste 
disposal services. Opportunities will relate to future products and services and should 
indicate unsatisfi ed wants. 

 There are three ways of collecting such data: by observation, survey and by experiment. 
Observation studies are conducted by actually viewing the overt actions of the respondent. 
In the industry, this can either be carried out in the fi eld or in the factories where external 
providers can observe their customer using their materials or components. 

 Using surveys is the most widely used method for obtaining primary data. Asking ques-
tions that reveal their priorities, their preferences, their desires, their unsatisfi ed wants, 
their reaction to new ideas, etc., will provide the necessary information. Information 
on the profi le of the ultimate customers with respect to location, occupation, lifestyle, 
spending power, leisure pursuits, etc., will enable the size of market to be established. 
Asking questions about their provider preferences and establishing what these providers 
supply that you don’t is important. Knowing what the customer will pay more for is also 
necessary, because many may expect features that were once options, to be provided as 
standard. 

 A method used to test the potential of new products is the controlled experiment – using 
prototypes, alpha models, etc., distributed to a sample of known users. Over a limited period, 
these users try out the product and compile a report that is returned to the company for 
analysis. 

 A source of secondary data can be trade press reports and independent reviews. Reading 
the comments about other products or services can give you some insight into the needs and 
expectations of potential customers. 

 How is this demonstrated? 

 Demonstrating that the organization has determined the interested parties and their require-
ments or intentions that are relevant to the QMS may be accomplished by: 

 a) presenting evidence of a process for determining: 

    i how the interested parties were to be identifi ed; 
    ii how the requirements and intentions were to be determined; 
    iii how the effect on the organization’s ability to consistently provide products and 

services that meet customer and applicable statutory and regulatory requirements 
were to be determined. 

 b) presenting evidence that the interested parties and their requirements and intentions 
have been identifi ed in accordance with described process; 

 c) selecting a representative sample of the data and showing that they were generated in 
accordance with the designated process description. 
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 Monitoring and reviewing information about the 
interested parties (4.2) 

 What does this mean? 

 Monitoring and review of information about these interested parties means checking peri-
odically whether any of the data have changed and what this signifi es. It does not mean that 
the organization’s strategy should change. 

 Why is this necessary? 

 Determining the interested parties and their requirements is not a one-off event. Some of the 
information won’t change very often but other information may change frequently due to 
fl uctuations in the economy, technological advances, changes in government or correspond-
ing to a company or national review cycle. No change may signify stability, but it might 
equally signify a party’s interests have plateaued and may soon decline. This may be a good 
thing if the party’s interest is malevolent but not if it’s benevolent. 

 How is this addressed? 

 Within the analysis of the interested parties there will be some data that are stable and other 
data that are volatile, and it would aid monitoring if this distinction were to be identifi ed so that 
the effort spent is proportional to criticality. Some things to monitor are: 

 • changes in customer preferences; 
 • the rate at which providers of essential resources are increasing or decreasing; 
 • the ease or diffi culty in attracting investors and employees; 
 • the rate at which competition is increasing or decreasing and where it is coming from; 
 • the issues that attract media attention that are relevant to the organization; 
 • changes in the interests that get public attention and attract special interest or pressure 

groups; 
 • changes in the nature and concentration of crime. 

 The method used to obtain information about interested parties and their requirements is often a 
method that can be used repeatedly to monitor changes. Therefore, if a survey method was used 
to determine customer needs and expectations, repeating the survey with the same questions 
will reveal whether there have been changes. Change the questions and you’ll never be sure you 
are observing a change or simply a need that existed previously. 

 How is this demonstrated? 

 Demonstrating that information about interested parties and their relevant requirements is 
being monitored and reviewed may be accomplished by: 

 a) presenting evidence of a process for defi ning the monitoring and review activities to 
be carried out in terms of what is monitored, when and by whom, who undertakes the 
review and deciding the actions to be taken on the results; 
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 b) selecting a representative sample of interested parties and presenting evidence that the 
prescribed monitoring and reviews are being carried out as planned. 
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 Introduction 
 The scope creates a context for the QMS. It defi nes its breadth and depth, what it applies to, 
what it includes and excludes and what it deals with so we can answer such questions as: 

 • Which of the organization’s products and services are managed by this system? 
 • Which processes deal with the external factors that affect the ability of the organiza-

tion to produce these products and services? 
 • Which processes ensure that the needs and expectations of the interested parties are 

met relative to these products and services? 
 • Which organizational units and locations are engaged in these processes? 
 • Which requirements of ISO 9001 are not applicable to our organization and why? 

 The defi nition of a QMS in ISO 9000 states it is “part of a management system”, but there is 
no diagram or narrative about the management system showing the QMS as a part. This obser-
vation is also true for the management system as nowhere in ISO 9000 and ISO 9001 is there 
a diagram or narrative showing where the management system is a part of the organization. 
However, from a merely practical point of view, we need to defi ne the scope of the QMS, if for 
no other reason than to separate it from other systems we care to name such as an environmen-
tal management system, a security system or a fi ling system! 

 Although it’s important for conformity assessment purposes to know which requirements 
of ISO 9001 are deemed not applicable, the scope of the QMS has more to do with the ele-
ments that are strongly infl uenced and controlled by the system. 

 The scope of the QMS is not the same as the scope of certifi cation or registration and may 
indeed be different depending on the needs of different markets or customers. This point is 
acknowledged in ISO TS 9002 and illustrated in  Figure 14.1 . This example has been cre-
ated to illustrate different scopes. It is not an example from a real organization. The scope of 
certifi cation is much less than the scope of ISO 9001 because only production, installation 
and servicing are services that the organization offers to its customers. These would appear 
on the certifi cate. It does not offer, for example, strategic planning and marketing services to 
its customers, but they do affect the services it does offer which is why they are included in 
the QMS and addressed in ISO 9001.   

 ISO 9001:2015 indirectly implies the QMS should include everything that  affects the 
ability of the organization to ensure the conformity of its products and services and the 
enhancement of customer satisfaction  and therefore bringing environmental, health, safety 
or fi nancial issues that can affect product or service quality into the scope of the QMS. But 
once again we have a dilemma because there is a statement in clause 0.4 that the standard 

 Scope of the quality 
management system 

 14 
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does not include requirements specifi c to other management systems. This could therefore 
be interpreted as ruling out of scope, environmental, health, safety or fi nancial issues that 
can affect product or service quality, but if the organization can infl uence or control such 
issues placing them outside the scope of the QMS would be illogical. There are therefore 
things that affect the outputs and outcomes of the QMS which the QMS can control and 
things that it can’t control but needs to mitigate and only the former are within the scope 
of the QMS. 

 In this chapter, we examine the four requirements of clause 4.3 which replace the single 
requirement in the 2008 version namely: 

 • Determining the boundaries of the QMS 
 • Determining the applicability of the QMS 
 • Applying the requirements of ISO 9001 
 • Documenting the scope of the QMS 

 Determining the boundaries of the QMS (4.3) 

 What does this mean? 

 Every system has a boundary (see  Chapter 8 ). It’s what separates the system from its envi-
ronment. In fact, a system does not have boundaries in the plural because a system is a 
specifi c focus of interest. Here the standard is using the term  boundaries  to refer to the inter-
faces at the boundary where the organization interacts with its wider environment. 

 The system boundary is an imaginary line which envelopes what the system needs to 
control to deliver its outputs. The boundary may therefore envelop the whole organization, 
or be less than this if considering the QMS to be a subsystem, or it may extend beyond the 
organization if there are elements external to the organization it needs to control. The bound-
ary is just like a line on a map, distinguishing one country from another, lines that would not 
be found on the ground if you were to go in search of them in reality. 

Figure 14.1   The scoping effect – how it varies depending on the focus
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 This requirement is very different from that in the 2008 version (see  Box 14.1 ). 

Box 14.1   Revised requirement on scope
ISO 9001:2008 required to scope of the QMS including any exclusions to be estab-
lished and maintained in a quality manual. The exclusions were related to the require-
ments of ISO 9001 rather than what the organization didn’t do. However, other than 
the applicability of requirements, there were no criteria for determining what was 
included or excluded from the QMS. This omission has now been addressed in the 
2015 version.

 Why is this necessary? 

 It’s important to know where the boundary of the QMS lies to minimize the relationships the 
participants in the system need to deal with. 

 How is this addressed? 

 Although the standard requires consideration to be given to the external and internal issues, 
the requirements of relevant interested parties and the products and services of the organi-
zation, the documented information is only required to addresses the types of products and 
services covered and justifi cation for any requirement that are not applicable to the scope of 
the QMS. This implies that the scope statement  is not  required to: 

 a) identify which processes form part of the QMS and which are part of other subsystems 
whose outputs infl uence the QMS; 

 b) identify the interactions across the system boundary between external bodies and the 
QMS; 

 c) identify interfaces with other parts of the organization’s management system. 

 But to create an understanding of what the QMS is and what it controls, it would be helpful 
to include such aspects within the scope statement. 

 A way of determining the scope of the QMS and its boundary is to apply the method 
adapted from (Carter, Martin, Mayblin, & Munday, 1983) that is described here: 

 a) Exclude components or relationships that have no functional effect on the system 
relevant to its descriptive purpose. 

 b) Include items that can be strongly infl uenced or controlled by the system because you 
must understand how they work. 

 c) Exclude items that infl uence the system but cannot in turn be easily infl uenced or 
controlled by the system. Put them in the environment as you only need to know their 
effects. 

 d) Position the boundary either to enclose or to exclude complete clusters of relationships. 
Rather than cut across them. This minimizes the number of cross-boundary relation-
ships and makes it easier to understand the effect of the environment on the system. 
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 Infl uence and control are not the same (see  Box 14.2  for the difference). 

  Box 14.2    Control and infl uence 
 To control means that an action is both necessary and suffi cient to produce the intended 
outcome. To infl uence means that the action is not suffi cient; it is only a co-producer 
(Gharajedaghi, 2011). 

 Necessity and suffi ciency are implicational relationships between statements (see 
Wikipedia (3), 2015). 

 ISO 9001 also requires us to consider the issues referred to in clause 4.1, the requirements 
of relevant interested parties referred to in clause 4.2 and the products and services of the 
organization. So how might these affect the scope of the QMS? There follow four scenarios 
to illustrate how changes affect the scope: 

 1 Having determined the external issues, an organization in the confectionary business 
may fi nd it can no longer guarantee a supply of cocoa as the world’s supply is drying 
up so it decides to diversify. Thus, the scope of the system will change because new 
relationships will be formed across the boundary. 

 2 Having determined the internal issues, an organization heavily reliant on IT sys-
tems may find its major weakness is its vulnerability to cyber-attack and therefore 
needs to change its IT infrastructure to make its more resilient. Thus, the scope 
of the system will change because new relationships will be formed across the 
boundary. 

 3 Having determined the requirements of relevant interested parties, an organization 
that makes buggy whips fi nds there is no longer a market for them so they either 
need to redeploy their expertise or develop a new capability, and in both cases the 
scope of the system will change because of the new relationships formed across the 
boundary. 

 4 Having determined the products and services the organization needs to provide to 
satisfy its customer it fi nds it needs to develop new products and services that require 
capabilities beyond what the system can produce. Thus, the scope of the system will 
change because new relationships will be formed across the boundary. 

 In  Chapter 8  we use an imaginary chain of fast food outlets as an instructive example when 
determining the structure of a system. A fast food outlet has the advantage of being a pro-
vider of both products and services, and it’s one most readers will have experienced at one 
time or another so they will relate to it.  Figure 8.4  is reproduced in  Figure 14.2  for conve-
nience. In this case the boundary is placed around the whole organization but also the out-
source process of waste control. The interfaces with external bodies are shown by the lines 
passing through the boundary.   

 A map showing the external bodies with which the QMS interacts may also be useful as a 
means of identifying the external infl uences. An example is shown  Figure 8.3 . To be mean-
ingful the nature of the interaction/infl uence needs to be identifi ed, but this may be more 
easily achieved using a table rather than a diagram. How the entity functions to produce the 
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effect is of no concern. What is important is understanding the nature of the effect and being 
able to manage it. 

 How is this demonstrated? 

 Demonstrating that the organization has determined the boundaries of the QMS may be 
accomplished by: 

 a) presenting evidence of a process for determining the boundaries of the QMS and who 
has responsibility for determining them; 

 b) presenting the scope statement and showing that the system boundaries have been 
determined. 

 Determining the applicability of the QMS (4.3) 

 What does this mean? 

 Note 3 to the defi nition of a management system in ISO 9000:2015 clause 3.5.3 states that “the 
scope of a management system can include the whole of the organization, specifi c and identi-
fi ed functions of the organization, specifi c and identifi ed sections of the organization or one 
or more functions across a group of organizations”. The word  scope  here appears to be used 
in the sense of applicability, that is, what the QMS applies to, and this will depend on whether 
the QMS is intended to provide products and services to all the organization’s customers or 
only the customers in certain locations or market sectors. For example, an organization may 

Figure 14.2   The internal system map
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operate only from one site supplying a range of products and services to its customers and its 
QMS applies to those parts of the organization that can affect its ability to satisfy its custom-
ers. At the other end of the scale, a multinational operates in several countries, over many 
sites, with multiple divisions, multiple product and service ranges. There may be a QMS for 
headquarters, a QMS for each division or for each range of products or services because each 
range requires different capabilities. In general, different purposes or missions spawn differ-
ent management systems because the purpose or mission of each division or business unit is 
different. 

 This might appear as though the scope of the QMS could be limited to a particular depart-
ment such as a radiology unit in a hospital, and indeed it might if the customers concerned 
only interface with these functions and these functions have control of product and service 
conformity. To be in control of product and service conformity an organization needs to be 
able to determine the extent to which products and services conform to their specifi cation as 
well as the applicable legal requirements. 

 If a customer is soliciting the services of a part of an organization and that part can 
treat other parts of the organization on which it depends as suppliers or external pro-
viders, the boundary of the QMS can be drawn around that part of the organization. If 
several organizations collaborate on a project and form a group comprising only certain 
functions within each of those organizations, the scope of the QMS would cross organi-
zational boundaries. 

 The QMS may not cover all activities of the organization; therefore, those that are 
addressed by it or excluded from it need to be identifi ed. 

 Why is this necessary? 

 Unless otherwise labelled, a QMS will normally apply to the whole organization because it 
is intended to deliver outputs that satisfy the organization’s customers. However, in orga-
nizations with multiple sites, divisions, products, services, etc., its applicability needs to be 
defi ned to delineate between other systems in the same organization or perhaps more impor-
tantly designate what it doesn’t apply to (e.g. in a hospital, the only unit having a formal 
QMS may be the radiology unit). 

 How is this addressed? 

 QMS applicability is generally designated in its name (e.g. dynamics division quality 
management system). If any further qualifi cation is needed, it can be included in the scope 
statement. An organizational unit or process can only be outside the scope of the QMS if 
its performance can’t be controlled by the QMS. A system map similar to that referred to in 
 Figure 8.4  in conjunction with an organization chart (see  Figure 8.8 ) can be used to show 
which organizational units or processes are internal or external to the QMS. Remember 
that what is in scope is that which can be strongly infl uenced or controlled by the QMS. 
The QMS will therefore exclude elements it depends on but cannot control such as sup-
pliers and investors. 

 How is this demonstrated? 

 Demonstrating that the applicability of the QMS has been determined may be accomplished 
by presenting a scope statement that specifi es the organization or part thereof to which 
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the QMS applies. The applicability matrix referred to in the next section may be used to 
address this requirement and the requirement for declaring non-applicability of ISO 9001 
requirements. 

 Applying the requirements of ISO 9001 (4.3) 

 What does this mean? 

 As is stated in clause 1 of ISO 9001 “all the requirements are generic and are intended to be 
applicable to any organization, regardless of its type or size, or the products and services it 
provides.” It follows, therefore, that there would have to be a good reason for claiming that 
a particular requirement is not applicable. 

  Box 14.3    Revised requirement on exclusions 
 ISO 9001:2008 limited exclusions to the product realization requirements. The equiv-
alent in ISO 9001:2015 is clause 8 on operation, but the applicability requirement now 
applies to the whole standard implying any requirement can be excluded or deemed 
not applicable providing it can be justifi ed on the basis that it does not relate to any-
thing the organization needs to do to satisfy its customers 

 One good reason would be that having weighed up the potential benefi ts and drawbacks of 
meeting a specifi c requirement you conclude there to be negligible benefi t to customer satisfac-
tion and conformity to legal requirements for the effort that would be expended. 

 ISO TS 9002 suggests that the applicability of the requirements of ISO 9001 determines the 
scope but a requirement would only be applicable if it relates to an element of the system, that 
is, the element determines which requirements are applicable not the other way around (e.g. 
if there is no work that is outsourced, the requirements concerning outsourcing don’t apply, 
if the organization does not handle customer property, the requirements concerning customer 
property don’t apply). 

 Why is this necessary? 

 If an organization were to declare conformity to ISO 9001 and knowingly not meet every 
requirement, it would be in breach of trust and possibly common law. When a potential cus-
tomer comes to select a supplier and sees that it is certifi cated to ISO 9001, the expectation 
is that the organization meets all the requirements; therefore, so as not to mislead customers, 
any exceptions need to be declared. Declaring that a particular requirement of ISO 9001 is 
not applicable is also necessary for conformity assessment purposes so that the auditor does 
not waste time seeking evidence of conformity for requirements that are not applicable. 

 How is this addressed? 

 Most requirements of ISO 9001 are generic and applicable to all organizations regardless 
of size, complexity or the nature of its products and services. Some organization leaders 
might take the view that their organization is satisfying its customers and conforming to 
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ISO 9001:2008 without determining the context of the organization, determining risks and 
opportunities or determining organizational knowledge, so why should these new require-
ments apply to their organization? 

 It has never been the case that an organization needs to do no more than meet the require-
ments of ISO 9001 for it to produce products and services that satisfy its customers. Since 
1987, ISO 9001 has included requirements which experience has shown to be the deter-
mining factors of product and service quality. Experience changes over decades and some 
factors reduce in importance while others increase. This is why there has been a decrease 
in requirements of a tactical nature like those for documentation and an increase in require-
ments of a more strategic nature like those for risks and opportunities, etc. It is more than 
likely that organization leaders have been addressing these issues but hitherto not formally 
or not as part of their QMS. 

 ISO 9001 won’t be the only external standard or regulation which your organization 
must meet, and one way of mapping conformity is to produce an exposition or applicability 
table for each. These can take different forms. A simple applicability matrix would map the 
requirements to the processes in which they are fulfi lled. This could be extended to include 
reference to the process description and the functions having responsibilities in that process 
as shown in  Table 14.1 . As some clauses of ISO 9001 contain multiple requirements, a cor-
relation between requirements and processes at the level of detail in the example would be 
rather basic and would require a lot more digging to confi rm conformity or non-applicability 
of a specifi c requirement. 

 The exposition carries more detail and is a response to the requirements with links to the 
documentary evidence that demonstrates either intent or results. An example of this is shown 
 Table 55.1  where it is used in a requirements driven conformity audit. Expositions which 
provide a map through the management system for each management system standard (e.g. 
ISO 9001, ISO 14001, IATF 16949 may be a useful source of reference). These are not sys-
tem descriptions so they can be relatively small documents. 

Table 14.1   Extract from an ISO 9001:2015 applicability matrix
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4 Context of the organization
4.1  Understanding the 

organization and its 
context

Scanning the 
environment 

PD001 • • • • • •

4.2  Understanding the needs 
and expectations of 
interested parties

Scanning the 
environment 

PD001 • • • • • • • • •

4.3  Determining the scope of 
the quality management 
system QMS

System scoping PD002 • • • • • • • • •

4.4  Quality management 
system and its processes 
QMS

Management 
system 
development

PD003 • • • • • • • • •
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 There are two requirements that apply when certain conditions prevail: clause 8.5.2 when 
traceability is a requirement and clause 7.1.5.2 when measurement traceability is a require-
ment. No exclusions need be declared for these if there are no requirements, but in circum-
stances where these requirements would normally be invoked in contracts or regulations, be 
prepared to demonstrate traceability is not required. 

 A few requirements won’t apply if the work needed to satisfy customers will not involve 
the activity to which the requirement refers 

 Monitoring and measuring resources (7.1.5.1) 

 Clause 7.1.5.1 applies if you are monitoring or measuring products and services to verify 
their conformity. But if you are providing legal services, you are using your professional 
judgement to determine the advice you give. However, there will be aspects of the service 
that are monitored such as professional conduct. 

 Design and development of products and services (8.3) 

 Every organization provides outputs that can be in the form of tangible or intangible prod-
ucts (computers, materials, software or advice), services that may process product supplied 
from elsewhere or services that develop, distribute, evaluate or manipulate information such 
as in fi nance, education or government. 

 With every product, there is a service, or to put it another way, with some services 
there is a product. If the product is provided from elsewhere, a service still needs to be 
designed to process it. Although not every organization may provide a tangible prod-
uct, every organization does provide a service. Some organizations manufacture products 
designed by their customers and therefore product design could be excluded. However, 
they still provide a service possibly consisting of sales, production and distribution and so 
these processes need to be designed. In franchised operations, the service is designed at 
corporate headquarters and deployed to the outlets but it is not common for an outlet alone 
to seek ISO 9001 certifi cation – it would be more common for ISO 9001 certifi cation to be 
a corporate policy and therefore the scope of certifi cation would include service design. If 
you are not provided with the product or service characteristics necessary to plan product 
or service operations and must defi ne those characteristics; this is product and service 
design and development. 

 It is therefore inconceivable that this clause could be excluded for anything other than for 
product design, meaning that it must be included for service design. However, there may be 
confusion about to which design activities the requirements apply. In deciding whether the 
design and development requirement applies or doesn’t apply one simple test is the “purpose 
test” (see  Box 14.4 ). 

  Box 14.4    Purpose determines applicability 
 If an organization’s purpose is to design management systems and carparks, then 
clause 8.3 applies to the carparks and the management systems it designs. But if an 
organization’s purpose is to provide banking services and its management need a car 
park or a management system, clause 8.3 does not apply to the design of the manage-
ment system or the carpark but does apply to the design of the banking services. 
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 Externally provided processes, products and services (8.4) 

 Every organization acquires products and services from external providers because no orga-
nization is totally self-suffi cient except perhaps a monastery and it is doubtful that ISO 9001 
would even enter the thoughts of a monk! Some acquisitions may be incorporated into prod-
ucts supplied to customers or simply passed onto customers without any further processing. 
Other acquisitions may contribute to the processes that supply product or deliver services to 
customers and there are perhaps some acquisitions that have little or no effect on the product 
or service supplied to customers but they may affect other stakeholders. There are require-
ments within the clause that may not apply such as those pertaining to externally provided 
processes where outsourcing is not carried out. 

 Validation of processes (8.5.1f) 

 This clause applies to processes where the resulting output cannot be verifi ed by sub-
sequent monitoring or measurement. If we apply the provisions of clause 4.4.1 to all 
processes, this clause is redundant but if there is a case for exclusion, justifi cation needs 
to be given. 

 Customer property (8.5.3) 

 Not every organization receives customer property but such property does take a variety of 
forms. It is not only product supplied for use in a job or for incorporation into supplies, but 
also can be intellectual property, personal data or effects. Even in a retail outlet where the 
customer purchases goods, customer property is handed over in the sales transaction perhaps 
in the form of a credit card where obviously there is a need to treat the card with care and 
in confi dence. In other situations, the customer supplies information in the form of require-
ments and receives a product or a service without other property belonging to the customer 
being supplied. Information about the customer obtainable from public sources is neither 
customer property nor is information given freely but there may be constraints on its use. 

 Preservation (8.5.4) 

 This clause applies to organizations handling tangible products and would include doc-
umentation shipped to customers. It applies in service organizations that handle prod-
ucts, serve food and transport products or people. It does not apply to organizations 
that deal in intangible product such as advice although if the advice is documented and 
the documents are transmitted by post or electronic means, preservation requirements 
would apply. 

 How is this demonstrated? 

 Demonstrating that all the requirements have been applied if applicable may be accom-
plished by presenting evidence of an applicability matrix which: 

 a) identifi es the processes and/or functions where conformity may be established; 
 b) identifies which requirements are deemed not applicable together with their 

justification. 
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 Documenting the scope of the QMS (4.3) 

 What does this mean? 

 This requirement requires no further explanation. 

 Why is this necessary? 

 The scope statement provides useful information that will enable people within the QMS to 
quickly establish if their activities will be affected by it and to ensure effective communica-
tion with interested parties because it is one area that can generate a lot of misunderstanding 
particularly when dealing with auditors, consultants and customers. 

 How is this addressed? 

 It is unlikely that you will be able to determine the boundaries of the QMS, its applicability 
and the requirements of ISO 9001 that apply and don’t apply without documenting the infor-
mation you gather. However, it’s not a one-off activity and will need to be reviewed regularly 
to identify any changes in the internal and external environment. 

 How is this demonstrated? 

 Demonstrating that the scope of the QMS is available and maintained as documented infor-
mation containing the relevant information may be accomplished by: 

 Presenting a scope statement that: 

 a) identifi es the products and services covered by the QMS; 
 b) provides justifi cation for any requirement of ISO 9001 that are deemed not applicable 

to the scope of the QMS; 
 c) showing how the relevant external and internal issues have infl uenced the determina-

tion of the QMS scope; 
 d) showing how the relevant requirements of relevant interested parties have infl uenced 

the determination of the QMS scope; 
 e) presenting evidence that the QMS scope is reviewed when changes in the inputs have 

been detected. 
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 15  Quality management system 

  A map is not the territory it represents, but, if correct, it has a similar structure to the territory, 
which accounts for its usefulness.  

  Alfred Korzybski (1879–1950)  

 Introduction 
 The terms  establish ,  implement ,  maintain  and  improve  are used in the standard as though this 
is a sequence of activities. They imply that a QMS is fi rst of all designed, then put into effect 
and once operational is maintained and subject to continual improvement. This is treating a 
QMS as a designed physical system. In reality, an organization that is consulting ISO 9001 
is unlikely to be starting from scratch. It will already be well established and have been pro-
viding products and services to customers for some time, and therefore we need to interpret 
these terms from that perspective. 

 A system is a mental construct which is formed when we observe the interaction 
between elements within a boundary we have defi ned. If there is no interaction there is 
no system. Therefore, although a description of a QMS may exist in name which defi nes 
all the policies, procedures and processes and explains how customer requirements are 
met and their satisfaction enhanced, unless the organization is operational, no system 
exists – the documents defi ne the QMS requirements, not the QMS. Similarly, if work 
is being undertaken in an organization and outputs are being produced and provided to 
customers, a system exists but it may not have been captured. Therefore, don’t confuse 
the map with the territory or the system description with the system. The documents don’t 
defi ne everything that produces the results. People don’t just follow instructions; they 
interpret situations and adapt their behaviour accordingly, hence the Korzybski quote at 
the beginning of this chapter. The formal documents are the map; the reality is a combi-
nation of the formal and the informal. Some might say that results are a combination of 
the system and the people but they assume the system is abstract when the system we are 
referring to includes the people. 

 When developing a management system, you should have in mind the cycle of sus-
tained success as shown in  Figure 15.1 . This is what we think is happening, but the real-
ity may be far from the case. In establishing, implementing, maintaining and improving 
a QMS, what you should be trying to do is to change the way the organization functions 
so that the cycle of sustained success in  Figure 15.1  becomes a model of reality.   

 To establish consistency and avoid confusion (if that is at all possible with this subject) the 
following explanations are given: 
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 • Establishing a QMS should be interpreted as creating a model of reality as explained 
in  Chapter 8 . 

 • Implementing a QMS should be interpreted as putting into effect the changes made 
to the model to improve organizational effectiveness. It is a mistake to refer to a system 
as being implemented when specifi c policies or procedures are being implemented. 
What such actions indicate are that interactions within the system are occurring. 

 • Maintaining a QMS should be interpreted as (a) maintaining the model as representa-
tive of reality and (b) maintaining the structure and processes that holds the system 
together. 

 • Continually improving the QMS should be interpreted as putting into effect changes made 
to the model on a recurring basis to enhance the performance of the organization. 

 In this chapter, we examine the four requirements of clause 4.4.1, namely: 

 • Establishing a quality management system including processes needed (4.4.1) 
 • Maintaining a quality management system (4.4.1) 
 • Implementing a quality management system (4.4.1) 
 • Continually improving a quality management system (4.4.1) 

 Establishing a quality management system including 
processes needed (4.4.1) 

 What does this mean? 

 In  Chapter 8  we presented various contradictory ISO definitions explaining what a 
management system is. We dismissed them all as being unhelpful operational defini-
tions and decided that a QMS is  a systemic view of the organization from the perspec-
tive of how it creates and retains customers.  We have now reached the point where 
we are required to establish a QMS so, with definition in mind how do we go about 
establishing a QMS? 

 a) We look at the organization as if it were a system (i.e. a set of interacting elements 
that produces outputs greater than the sum of its parts). 

Figure 15.1   Cycle of sustained success
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 b) We put a boundary around those elements that through their interactions create and 
retain customers and put all other elements that are not infl uenced or controlled by 
this system outside it. 

  Box 15.1    Revised documentation requirement 
 The 2008 version required that the QMS be established, documented, implemented, 
maintained and its effectiveness continually improved. The QMS is not now required 
to be documented but is to include certain documentation. The QMS is also now to 
include the processes needed and their interactions (as well as a description of the 
processes when necessary), and these two changes imply a QMS is a dynamic system 
not simply a system of documents. 

 What we include in this model becomes a matter of identifying those elements that 
affect the organizations ability to create and retain its customers (see  Chapter 8 ). Some of 
these elements will include management intentions in whatever form they are expressed, 
documented or undocumented, prescriptive or descriptive. These are referred to in ISO 
9001 as  the quality management system requirements  (see also  Chapter 17  in connection 
with cause 5.1.1c). 

 The standard requires that the established system includes the processes needed and their 
interactions. This phrase is interpreted as being the processes needed to determine and pro-
vide products and services intended for customers. The other point to bear in mind is that 
the QMS is not only composed of processes and interactions because it also contains both 
tangible and intangible elements. Although many will probably try to apply 4.4.1 to manage-
ment processes, the phrase “processes needed for the QMS” is key to understanding. As the 
QMS cannot invent itself, it seems that the process by which it is invented is not part of the 
QMS and therefore not a process needed for (implementing!) the QMS and not subject to 
4.4.1a) to h) (See also  Chapter 16 .) 

 Establishing a system in accordance with the requirements of ISO 9001 means that 
the characteristics of the system must meet the requirements of ISO 9001. However, the 
requirements of ISO 9001 are not expressed as system requirements of the form  the system 
shall,  but are expressed as organization requirements of the form  the organization shall . It 
would therefore appear that the system model must be representative of the organization, 
so that whatever changes are made to the model are implemented in the organization (see 
 Figure 8.2 ). 

 Why is this necessary? 

 ISO 9001 contains a series of requirements which, if met, will give the organization the 
capability of supplying products and services that satisfy the organization’s customers. All 
organizations have a way of working, some methods may be documented and others not, 
and they may not have taken a systemic view of the organization to see how all the pieces 
come together to produce the results they observe. If an organization desires year after year 
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success, it needs a formal mechanism to accomplish this – it won’t happen by chance. This 
requires management to think of their organization as a set of interdependent elements which 
function together to produce the organization’s outputs or in other words, as a system. These 
concepts are explained further  Chapter 8 . 

 How is this addressed? 

 We have established that to establish a QMS we need to create a systemic view of the 
organization from the perspective of how it creates and retains its customers. This is dif-
ferent from documenting what you do because it’s not a set of procedures or instructions, 
although they may feature in it in the form of QMS requirements. What you are trying to 
capture is how work gets done, not how you’d like it to be done. All models are approxi-
mations so although it won’t mirror reality exactly, you want it to be useful so make sure 
the models you create have a purpose and refl ect a view of the organization that is shared 
by others. 

 Situation analysis 

 The fi rst stage is to conduct a situation analysis, the objective of which is to get a clear 
understanding of how the organization creates and retains its customers, how it’s per-
forming and what the current drivers and barriers are. Although the model need not be 
any more detailed than is necessary to identify where a requirement of ISO 9001 would 
apply, it won’t be apparent in some areas until you have drilled down into procedures 
for carrying out a particular activity. More detail will be required for operational pro-
cesses than for management processes. Using techniques such as survey, audit or analy-
sis of records, consideration needs to be given to revealing the following information 
as applicable: 

 RESULTS 

 What results are being achieved relative to: 

 • Customers (e.g. orders won and lost, satisfaction, loyalty, complaints). 
 • People under the organization’s control (e.g. degree of satisfaction, loyalty, involve-

ment, retention, motivation, grievances and accidents). 
 • Suppliers (e.g. degree of satisfaction, loyalty, performance on quality, cost and delivery) 
 • Society (e.g. degree of satisfaction within local community and types of complaints). 
 • Key issues from the SWOT analysis relative to the earlier points (see  Chapter 12 ). 

 STRUCTURE 

 The structure of the QMS is the way its elements are interconnected, and this can be rep-
resented by work fl ows and infl uence diagrams. Examples are given by the system maps, 
process maps, activity sequence diagrams and organization charts in  Chapter 8 . Include key 
issues from the SWOT analysis relative to processes ( Chapter 12 ). 
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 CULTURE 

 Determine the values, beliefs, rituals and customs that characterize what it’s like to work in 
the organization and key issues from the SWOT analysis relative to culture (see  Chapter 12 ). 

 QMS description 

 All this information will represent the baseline from which subsequent improvements will 
be measured. If some of this information exists in the form of fl ow charts, procedures, 
charts, etc., it should be validated as being representative of the current situation. It’s not 
helpful at this stage to use information that is speculative because the next step is to deter-
mine the gap between the state of the system now and the state it needs to be to conform 
to ISO 9001. 

 For those organizations upgrading their QMS to meet the requirements of ISO 9001:2015, 
their existing quality manuals may form the basis of a QMS description but as will be seen 
from the earlier points, a lot of additional information may be needed. 

 Gap analysis 

 Before implementing a QMS, it is necessary to determine the changes that may need to be 
made in the way the organization creates and retains its customers to become more effective 
and conform to the requirements of ISO 9001. To do this: 

 a) review the QMS description against the requirements of ISO 9001 and identify the 
differences in both deeds and behaviours. This may be undertaken like a requirements-
driven conformity audit (see  Table 55.2 ). 

 b) determine what needs to change, the benefi ts of making changes to the way quality is 
managed and revise the QMS description accordingly. 

 c) defi ne the objectives of the change and formulate a plan for achieving them that 
includes training and the reorientation of attitudes and beliefs, etc. 

 d) get agreement to the plan from top management and those who will be affected by it. 

 How is this demonstrated? 

 Demonstrating that a QMS has been established may be accomplished by: 

 a) presenting a model of the QMS from both a systems perspective and a process per-
spective showing the relationship between the elements that create and retain satisfi ed 
customers and their interface with external parties; 

 b) presenting the results of the analysis of interested parties showing how the enabling 
processes have been determined; 

 c) selecting a representative sample of customers and following a trail through the system 
from its outputs back to: 

   i the processes employed to produce the products and services from their inception;  
   ii the processes employed to attract customers; 
   iii the processes employed to supply resources to these processes; 
   iv the processes employed to manage these processes. 
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 d) confi rming that the model of the QMS is fully representative of the way the organiza-
tion creates and retains its customers. 

 Implementing a quality management system (4.4.1) 

 What does this mean? 

 As stated in the introduction to this chapter, implementing a QMS means putting into effect 
any changes made to this model to bring about a change in reality (e.g. putting into effect any 
new policies and practices). This means that QMS implementation is a process of changing 
the status quo with all that entails. 

 Why is this necessary? 

 The model either refl ects what is happening or what should happen and remains extant until 
either reality changes or the model is changed. Changes made to the model won’t have any 
effect until they are implemented by the organization. 

 How is this addressed? 

 If what is happening is what should happen, no change is necessary but quite often some 
assumptions may have been made when creating the model, for example, the model may 
have been based on existing documented policies and practices without confi rming they are 
being implemented as intended. It is therefore important to confi rm the model is representa-
tive of reality before making changes to it. 

 You simply need to put into effect what is in the model which means implement the 
plan, doing what you intended to do, keeping your promises, honouring your commitments, 
changing the processes, etc. – simply said but extremely diffi cult for organizations to do 
as can been seen from  Box 15.2 . Implementation is therefore change management, and an

 

  Box 15.2    Why implementation fails 
 • Failure to obtain management commitment 
 • Failure to obtain employee commitment 
 • Failure to appoint the right leader 
 • Failure in communication 
 • Failure to prioritize action 
 • Failure to follow the plan and track progress 
 • Failure to take responsibility 
 • Failure to coordinate 
 • Failure to allow suffi cient time 
 • Failure to deal with resistance to change 
 • Failure to educate and train staff affected by the change 
 • Failure to recognize unrealistic goals 
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effectively managed programme of introducing new or revised practices is a way of over-
coming these failures.

 How is this demonstrated? 

 Demonstrating that the QMS has been implemented may be accomplished by presenting 
evidence from an internal audit that the QMS is a valid representation of reality. 

 Maintaining a quality management system (4.4.1) 

 What does this mean? 

 As the QMS is a systemic view of an organization from the perspective of how it 
creates and retains its customers, maintaining a QMS could be interpreted as nothing 
more than maintaining a representation of reality, that is, if the processes are not deliv-
ering what they should, this should be reflected in the model; otherwise, the model is 
not useful except as a historical record. Although QMS documentation has not been 
regarded as a model, it has often been regarded as the QMS itself, for example, a 
request to update the QMS has resulted in updating documents rather than changing 
what people do. 

 However, what we observe, to which we assign the label QMS, is a bounded set of inter-
dependent elements which create and retain customers. Therefore, maintaining this bounded 
set of interdependent elements must involve maintaining the structure and processes that 
holds the system together. This means maintaining the relationships, the interactions, the 
interconnections and fi xing those that are broken. 

 Why is this necessary? 

 Without maintenance, any system will deteriorate. As the second law of thermodynamics 
(entropy) applies to all open systems, changes in the environment will cause system per-
formance to decline as structure and processes fall apart unless specifi c action is taken to 
maintain them. A lack of attention to the elements and their relationships, interactions and 
interconnections will certainly result in a loss of capability and therefore poor quality per-
formance, fi nancial performance and lost customers. 

 How is this addressed? 

 In maintaining the QMS you need to keep: 

 • correcting special cause variation; 
 • physical resources operational; 
 • personnel competent; 
 • fi nancial resources available for replenishment of consumables, replace worn out or 

obsolete equipment; 



Chapter 15 Quality management system 217

 • the documented information up to date as changes in the organization, technology and 
resources occur; 

 • space available to accommodate input and output; 
 • buildings, land and offi ce areas clean and tidy – remove the waste; 
 • benchmarking processes against best in the fi eld. 

 In maintaining capability, you need to keep: 

 • replenishing human capital as staff retire, leave the business or are promoted; 
 • renewing technologies to retain market position and performance; 
 • surplus resources available for unforeseen circumstances; 
 • up to date with the latest industry practices; 
 • refreshing awareness of the vision, values and mission. 

 Another set of actions that can be used is the Japanese 5-S technique (Imai, 1986) are as 
follows: 

 1 Seiri (straighten up): Differentiate between the necessary and unnecessary and discard 
the unnecessary. 

 2 Seiton (put things in order): Make it easy to fi nd things. 
 3 Seido (clean up): Keep the workplace clean. 
 4 Seiketsu (personal cleanliness): Make it a habit to be tidy. 
 5 Shitsuke (discipline): Follow the procedures. 

 How is this demonstrated? 

 Demonstrating that the QMS is being maintained may be accomplished by presenting evi-
dence that confi rms that the system performance remains stable. 

 Continually improving a quality management system (4.4.1) 

 What does this mean? 

 ISO 9000:2015 defi nes continual improvement as a “recurring activity to increase the abil-
ity to enhance performance requirements”. Continually improving the QMS means putting 
into effect changes made to the model on a recurring basis to enhance the performance of 
the organization. 

 Why is this necessary? 

 See Chapter 59. 

 How is this addressed? 

 Further details are provided in  Chapter 59 . 
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 How is this demonstrated? 

 Demonstrating that the QMS including the processes is being continually improved may 
be accomplished by presenting evidence of QMS performance (see 9.1.3c in  Chapter 54 ) 
and explaining the observed changes in terms of the improvement initiatives that have been 
undertaken. 

 Bibliography 
 Imai, M. (1986).  KAIZEN: The Key to Japan’s Competitive Success . Singapore: McGraw-Hill. 



 Introduction 
 Quality does not happen by chance; it must be designed into products and services, and any 
amount of inspection will not change their quality. It is therefore the processes which deter-
mine and provide products and services that holds the most potential for creating products 
or services of the utmost quality. Having a clear understanding of the factors that infl u-
ence the capability of these processes is therefore crucial in managing product and service 
quality. 

 Clause 4.4.1 not only requires the processes needed for the QMS to be determine, but it 
also requires several actions to be undertaken relative to these processes. In the Committee 
Draft of ISO 9001:2015 this list of actions was under the heading of “Process Approach”, 
implying that by taking these actions one was applying the process approach. The head-
ing was later removed, but the list remains and in some respects, it can be interpreted as a 
summary of requirements that appear elsewhere within the standard in more detail. Indeed, 
this is the case for some of them, but not all, and therefore this list cannot just be ignored. 
Although there are eight statements (4.4.1a) to h), several contain more than one require-
ment, so in total there are 15. Of the 15 requirements, 7 are also addressed elsewhere in the 
standard as indicated here: 

 • Determining the resources needed (4.4.1d and 7.1) – see  Chapters 24  to  28  
 • Assigning responsibilities and authority for processes (4.4.1e and 5.3) – see 

 Chapter 20  
 • Addressing the risks and opportunities (4.4.1f and 6.1.1) – see  Chapter 21  
 • Evaluating the processes and ensuring they achieve their intended results (4.4.1g and 

9.1) – see  Chapter 54  
 • Improving the processes and the QMS (4.4.1h and 10.1) – see  Chapter 57  
 • Maintaining documented information (4.4.2a and 7.5.1) – see  Chapter 32  
 • Retaining documented information (4.4.2b and 7.5.3.2d) – see  Chapter 32  

 In this chapter, we examine the eight remaining requirements of clause 4.4.1 that are not 
addressed elsewhere, namely: 

 • Determining processes needed for the quality management system (4.4.1) 
 • Applying the processes of the QMS throughout the organization (4.4.1) 
 • Determining the inputs required (4.4.1a) 
 • Determining the outputs expected (4.4.1a) 

 Processes needed for the QMS  16 
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 • Determining process sequence(4.4.1b) 
 • Determining process interaction (4.4.1b) 
 • Determining the criteria and methods (4.4.1c) 
 • Determining methods needed to ensure effective operation (4.4.1c) 

 Determining processes needed for the quality 
management system (4.4.1) 

 What does this mean? 

 Which processes are needed for the QMS? 

 The standard does not require all processes employed in the organization to be determined. 
It requires only those processes needed for the QMS to be determined. So, what are these 
processes? 

 The activities from which the processes needed for the QMS are formed are already being 
carried out or are planned to be carried out. They comprise the organization’s business pro-
cesses, and it’s simply a matter of determining which of these possess elements have a direct 
and indirect impact on product and service quality so they can be modifi ed if necessary to 
bring about a system outcome of customer satisfaction. Business processes are the processes 
that are intended to produce outputs that achieve business goals. 

 These groups of activities form a chain that delivers value to customers and may 
include activities commonly referred to as strategic planning, market research, new 
product or service development, sales promotion, procurement, production, distribu-
tion, service delivery, sales and after sales but their labels are unimportant. The essential 
characteristic is that they contain elements and interconnections that positively infl uence 
the quality of the output and were they to be absent, the quality of the output would be 
unpredictable.  Figure 16.1  shows what we would see if we were to imagine plucking out 
all these elements and interactions from the business processes and putting a boundary 
around them. The processes needed for the QMS are therefore not QMS processes but 
business processes containing elements and interconnections that positively or negatively 
infl uence the quality of the system outputs. The QMS does include processes, but these 
processes are the processes that enable the organization to function. There is no separate 

Figure 16.1   Elements of business processes that we imagine manage quality
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set of processes that exist or that are planned that only serve product and service quality 
and nothing else.   

 Which types of processes? 

 As the standard is not specifi c to the types of processes, we must assume it is all types of 
processes and this would therefore include both business processes and work processes. In an 
unusual step ISO 9001 now refers to business processes requiring “QMS requirements to be 
integrated into the organizations business processes” blurring the distinction between processes 
needed for the QMS and business processes (see also 5.1.1c in  Chapter 17 ). 

 Why is this necessary? 

 We cannot manage what we don’t understand, and to manage outputs we therefore need 
to understand how outputs are produced. By defi nition, an output is the result of a process 
( Chapter 9 ); therefore, we can’t manage outputs unless we know which processes are pro-
ducing them. 

 How is this addressed? 

 What are we trying to do? 

 If our objective is to determine how people do their work, we could determine processes 
for cleaning fl oors, staking shelves, running a meeting, all of which may be important but 
we can’t judge their importance from this level. We need to zoom out before we can see the 
contribution this work makes in the bigger picture. 

 If our objective is to determine how results of the QMS are achieved, we could determine 
a process for maintaining hygiene standards in the kitchen in which one activity is cleaning 
fl oors. We therefore need to know the relationship between hygiene standards in the kitchen 
and the intended results of the QMS, that is, what impact do they have on customer satisfac-
tion, and this is where we need an appreciation of the context of the organization. To whom 
does the kitchen serve meals to? If it’s customers, maintaining hygiene standards is a critical 
process as the risk of customer dissatisfaction is high, but if it’s employees it’s still important 
but not critical as the risk of customer dissatisfaction is low – perhaps unlikely if delivery of 
product or service is not affected. 

 There are different ways of determining the processes needed for the QMS but whichever 
method you choose, having determined what you think is a process needed for the QMS, 
validate your choice by getting an affi rmative answer to the question:  What impact does the 
result of this process have on customer satisfaction?  

 The stakeholder-driven method 

 An approach for aligning the mission, vision and values with the needs of the stakeholders 
and for defi ning appropriate performance indicators is a stakeholder analysis. This analysis 
addresses all stakeholders and by posing some key questions, the processes that deliver 
outputs that satisfy stakeholder needs are determined. By way of an example a fi ctional 
fast food business has been analysed and the results presented in  Table 16.1 . Although the 
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analysis is quite detailed, it is presented to demonstrate the technique and should not be 
assumed to represent any particular fast food outlet. This is only part of a full stakeholder 
analysis as you would also gather information on their judgment about your organization’s 
performance. 

 Objective-driven method 

 The stakeholder-driven method provides a close alignment between stakeholder needs and 
process activities. It can be time consuming and diffi cult to do but worthwhile. If the quality 
management system is to be limited in scope to satisfying customers, you could simply take 
the business outputs that are derived from customer needs in the stakeholder analysis shown 
in  Table 16.1 .   

 Another method is to derive the processes from the strategic objectives, business 
objectives or project objectives but these will include objectives that serve more than 
customers. The processes identifi ed in the system or organization model can be regarded 
as Level 0, implying there are further levels in a hierarchy as shown in  Figure 16.2 . It 
is important to remember that the purpose of any process is to achieve an objective, and 
therefore whether the objective is strategic such as a vision or mission, or is related to 
the completion of task such as serving a customer, there is still a process to achieve it. 

Figure 16.2   Process identifi cation (top-down and bottom-up)
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However, if the decomposition reaches a level where to go any further in the hierarchy 
you would be in danger of noting arm movements, you have gone a level too far! To 
identify the processes, sub-process or activities you need to know what objectives need 
to be achieved or what outputs are required, and for this you will need access to the 
business plans, project plans, etc. Objectives are simply outputs expressed differently. 
For example, if the output is growth in the number of enquires the process objective is 
to grow the number of enquiries. You can then ask several questions to determine the 
processes, sub-process or activities: 

 1 Ask what processes deliver these outputs or achieve these objectives; 
 2 Ask what activities produce these outputs or; 
 3 Ask what affects our ability to deliver these outputs which produces a list of things 

you need and the activities are how those things are acquired from others or 
created. 

 The second question may generate different answers from the third question, but asking 
both validates the answers to the second question. If you think you need to do X to achieve 
Y but when you pose question 3, there is no X in the list, you may have deduced that X 
is not critical to achieve Y and therefore is not a real process but part of another process. 
When you pose question 3 and fi nd you need A (e.g. people with a specifi c skill), A is 
provided by another process and is therefore an input. However, if you fi nd you need to 
complete G before starting H, G becomes a critical activity in the process (e.g. cleaning a 
surface before painting it). 

 Starting at Level 1 (see  Figure 16.2 ) answering question 1 of the business outputs will 
identify the business processes in the call-out text, for example, an output of the business 
is a fulfi lled demand; therefore, a demand fulfi lment process is needed. Asking question 2 
relative to the demand fulfi lment process will identify the level 2 work processes, that is, 
the activities that produce the outputs such as plan production and produce product. Taking 
one of these work processes and repeating question 1, we identify level 3 processes such as 
set-up machine, make parts, etc. Answering question 2 of the make parts process, we identify 
the individual tasks at level 4. 

 Let us now suppose that when answering question 2 at level 3 you identifi ed “inspect” as 
an activity but when answering question 3 you deduced that making conforming parts was 
the key factor, not inspection; thus inspection was an operation at level 4 and not a process 
at level 3 ( Figure 16.2 ).   

 Deriving the business processes 

 Our working defi nition of a QMS is that it’s  a systemic view of an organization from the 
perspective of how it creates and retains its customers . We are therefore looking at the whole 
organization and selecting different groups of activities as follows: 

 a) Activities that provide products and services that retain customers. This might be 
production but if the customer requirement is detailed in performance terms rather 



Chapter 16 Processes needed for the QMS 227

than in terms of a solution, it might also include product design. There are many other 
ways of satisfying a demand, and once again to avoid using labels that are also names 
of departments, a suitable name might be a demand fulfi lment process. 

 b) Activities that provide the resources needed by the other activities. The planning, 
acquisition, maintenance and disposal of resources would not be part of demand cre-
ation and fulfi lment as resources are not an output of these processes. There is therefore 
a need for a process that manages the organization’s resources, and so we might call 
this the resource management process. 

 c) Activities that create the capability and the environment, provide direction and keep 
the organization on track to fulfi l its vision consistent with its mission. We could call 
it a business management process, but we also might call the system the business 
management system so this could cause confusion. As the process plans the direction 
of the business and reviews performance against plan, we could call this process the 
mission management process. 

These business processes and the purpose of each process explained as follows with 
 Table 16 . 3  showing the stakeholders at each end of the process.    

Mission 
management 
process

Determines the purpose and direction of the business, continually confi rms 
that the business is proceeding in the right direction and makes course 
corrections to keep the business focused on its mission. The business 
processes are developed within mission management as the enabling 
mechanism by which the mission is accomplished.

Resource 
management 
process

Specifi es, acquires and maintains the resources required by the business 
to fulfi l the mission and disposes off any resources that are no longer 
required.

Demand creation 
process

Identifi es new technologies, new markets, unsatisfi ed customer needs and 
exploits markets with products and services and a promotional strategy 
that infl uences decision makers and attracts potential customers to the 
organization. New product and service development would form part of this 
process if the business were market driven.

Demand fulfi lment 
process

Converts customer requirements into products and services in a manner 
that satisfies all stakeholders. New product development would form 
part of this process if the business were order driven (i.e. the order 
contained performance requirements for which a new product or service 
had to be designed). These processes are interconnected as shown in 
Figure 16.3

 If we take the AQPC processes and ask a simple question:  What contribution do these 
activity groups make to the business?  we can reduce the number of processes to four. If 
we now ask:  What name should we give to the process that makes this contribution ? we 
will identify four processes into which align with the 13 AQPC process categories as 
shown in  Table 16.2 .     



Figure 16.3   Business Process perspective of the organization

Table 16.2   Process classifi cation alignment

AQPC Category Process classifi cation 
framework AQPC 
classifi cations)

Contribution Business process

1 Develop vision and 
strategy

These set the goals and 
enable us to achieve 
them

Mission Management

12 Manage knowledge, 
improvement and 
change

10 Manage environmental 
health and safety

11 Manage external 
relationships

2 Design and develop 
products and services

These create a demand Demand creation

3 Market and sell 
products and services

4 Deliver products and 
services

These fulfi l a demand Demand Fulfi lment

5 Manage customer 
service

6 Develop and manage 
human capital

These provide capable 
resources

Resource management

7 Manage information 
technology

8 Manage fi nancial 
resources

9 Acquire, construct and 
manage property
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 Activity driven approach (bottom-up) 

 Instead of coming at it from objectives, you can do it the other way around by identifying a 
sequence of activities and then: 

 1 Ask “what is the output or objective of this activity?” and thereby identify a stage 
output. 

 2 Ask “where does this output go to?” and thereby identify the next stage in the process. 
 3 Follow the trail until you reach the end of the chain of stages with several outputs. 
 4 Collect the answers from group to group, department to department and then. 
 5 Ask “what do these groups of outputs have in common?” and thereby identify a series 

of activity groups and then. 
 6 Ask “what contribution do these activity groups make to the business?” and thereby 

identify the business processes. For example, advertising creates a demand; therefore, 
it is part of the demand creation process. 

 Steps 5 and 6 are illustrated in  Figure 16.4 . Which groups of activities to include in a cluster 
depends on the way the questions are answered. There is no right or wrong answer, and each 
organization will be different depending on its context. It’s an iterative process so at a later 
stage you might fi nd that a group should be in a different cluster.   

 The bottom-up approach involves everyone but has some disadvantages. As the teams 
involved are focused on tasks and are grouping tasks according to what they perceive are the 
objectives and outputs, the result might not align with the organizational goals; these groups 
may not even consider the organization goals and how the objectives they have identifi ed 
relate to these goals. It is like opening a box of components and stringing them together to 
discover what can be made from them. It is not very effective if one’s objective is to satisfy 
the external customer – therefore, the top-down approach has a better chance of linking the 
tasks with the processes that will deliver customer satisfaction. 

 In every organization, there are sets of activities but each set or sequence is not necessar-
ily a process. If the result of a sequence of activities adds no value, continue the sequence 
until value is added for the benefi t of customers – then you have defi ned a business or work 
process. 

 There can be a tendency to drill down through too many layers such that at the low-
est level you are charting movements of a person performing an activity or identifying 
pens and pencils in a list of required resources. For describing the processes needed 
for the QMS, it is rarely necessary to go beyond a task performed by a single indi-
vidual. As a rough guide, you can cease the decomposition when the charts stop being 
multi-functional. 

Table 16.3   Business process stakeholders

Business process Input stakeholder (inputs) Output stakeholder (outputs)

Mission management Investors, owners (vision) Investors, owners (vision 
achieved)

Demand creation Customer (need) Customer (demand)
Demand fulfi lment Customer (demand) Customer (demand satisfi ed)
Resource management Resource user (resource need) Resource user (resource 

satisfi es need)
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 Purpose and objective 

 From the defi nitions of a process it is clear that every process needs a purpose for it to add 
value. The purpose provides a reason for its existence, for example, the purpose of a recruit-
ment process is to recruit people, and thus the purpose of a process is usually derived from 
the name by which it is known or vice versa. The purpose statement should be expressed in 
terms of what the process does and in doing so identify what if anything is to be converted or 
transformed, for example, the purpose of a sales process may be expressed either as “to sell 
products and services produced by the organization” or it could be expressed as “to convert 
prospects into orders for the organization’s products and services”. 

 The objective of a process is determined by the results to be achieved. Process analysis 
does not begin by analysing activities or operations. It begins by defi ning the results to be 
achieved. Those who commence process analysis by determining the results to be achieved 
will soon fi nd themselves asking, “Why do we do this, and why do we do that?” There may 
be no answer other than “We have always done it that way.” 

 The particular question to ask to reveal the objective of a process will vary depending on 
the answers you get to the question “What are you trying to do, what results are you trying to 
achieve, what is the end product or what is the output of this process?” This will vary for each 
instance of the process, for example, today you are trying to recruit graduates for work in new 
product or service development, but tomorrow you might be trying to recruit a new chef for the 
kitchen. The steps you take and the acceptance criteria will be infl uenced by the objective. You 
may want the chef to cook a meal to prove her competence but you would probably ask the 
graduate engineer for references and a resume or CV. 

Figure 16.4   Clustering activity groups into business processes
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 There is therefore a generic purpose for a process (why it exists or what it does) and 
a more specifi c result it is designed to achieve (what result is it intended to deliver or its 
objective). 

 Hierarchy 

 When using the top-down method, the key stages in the process are determined from the 
process objective. For each key stage charting every activity can make process maps appear 
very complex, but by layering the charts in a hierarchy, the complexity is reduced into more 
digestible proportions. The sequence of processes can also be demonstrated through docu-
mented information that defi ne the direction of fl ow and the conditions for commencing and 
completing processes so that those engaged in a process are aware of the constraints which 
enable smooth transition between them   

 There is a hierarchy of processes from the business processes to individual operations such 
as “Measure dimension” as illustrated  Figure 16.5 . Depending on the level within the process 
hierarchy, an activity might be as grand as “Design product” or as small as “Verify drawing”. 

 There are several activity levels. If we examine this hierarchy in a demand creation pro-
cess the result might be as follows: 

 • A Level 1 activity might be “Develop new product”. If we view this activity as a 
process, we can conceive a series of activities that together produce a new product 
design. These we will call Level 2 activities. 

 • A Level 2 activity might be “Plan new product development”. If we view this activity 
as a process, we can conceive a further series of activities that together produce a new 
product development plan. These we will call Level 3 activities. 

 • A Level 3 activity might be “Verify new product development plan”. If we view this 
activity as a process, we can conceive a further series of activities that together produce 
a record of new product development plan verifi cation. These we will call Level 4 
activities. 

Figure 16.5   Process hierarchy
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 • A Level 4 activity might be “Select verifi cation record blank”. Now if we were to go 
any further in the hierarchy we would be in danger of noting arm movements. There-
fore, in this example we have reached the limit of activities at Level 4. 

 If we now examine these series of activities and look for those having an output that serves 
a stakeholder’s needs, we will fi nd that there are only two. The demand creation process has 
“demand” as its output. This serves the customer, and the new product development process 
has “Product design” as its output, and this also serves the customer. The series of new prod-
uct development planning activities has an output which is only used by its parent process 
so remains a series of activities. The activities of “Verify product design plan” and “Select 
verifi cation record blank” only have any meaning within the context of a specifi c process so 
cannot be classed as processes. 

 Separating monitoring, measurement, analysis and evaluation processes 

 In the ISO Guide to the process approach there is a sequence of activities one of which is 
determining the processes of the organization and the guidance given is that “These processes 
include management, resources, operations, measurement, analysis and improvement” (ISO/
TC176/SC2/N1289, 2015). These are general groupings and should not be interpreted as 
being labels for specifi c processes or that, for instance, operations processes are separate 
from measurement processes. In fact, there are dangers in treating these activities as separate 
processes because they may be made to serve objectives that have not been derived from the 
parent process objective. Resource management, measurement, analysis and improvement 
processes are support processes and can’t function separately from management and opera-
tions processes. These are the parent processes but sometimes the purpose of the support 
processes is forgotten and a situation as illustrated in  Box 16.1  develops. 

  Box 16.1    Beware of reductionism 
 If the manager of an internal department starts to think of its analysis operations as 
a separate business unit, it might begin to promote its analysis capability beyond its 
original remit resulting in the resource allocation being depleted. 

 A managing director decides to outsource the internal quality audit function, and the 
new supplier becomes so focused on undercutting the competition that the information 
yielded by the audits is of little value other than to keep the ISO 9001 certifi cation 
body content. The managing director, being unaware of the part played by the inter-
nal quality audit, tasks the fi nancial director with a new job of determining whether 
the organization’s policies and strategies are being implemented as planned, thus re-
establishing the internal quality audit function under a new manager. 

 How is this demonstrated? 

 A process is formed when activity produces results; no activity, no process; therefore, a pro-
cess that is yet to be activated can only be shown to have been determined by presenting a 
description of how it is intended to operate. 
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 Demonstrating that the processes needed for the QMS have been determined may be 
accomplished by: 

 a) presenting evidence of an analysis of stakeholder requirements linking them to the 
businesses processes that produce outputs that satisfy them and showing which of 
these processes serve customer satisfaction or; 

 b) presenting evidence of an analysis linking objectives to the processes that achieve 
them and showing how the objectives serve customer satisfaction; 

 c) presenting evidence of an analysis linking activities being performed to the processes 
of which they are a part and showing how the objectives of these processes serve 
customer satisfaction; 

 d) presenting lists of processes can also demonstrate that the processes have been deter-
mined if the objectives and outputs of each of the listed processes are also defi ned 
and some means is provided which shows how they contribute to the intended results 
of the QMS. 

 Some organizations present process maps, process hierarchies, charts of process networks, 
but without additional information, these are not evidence that the processes needed have 
been determined. Who is to say all these processes are needed or if any are missing? 

 Applying the processes of the QMS throughout 
the organization (4.4.1) 

 What does this mean? 

 It is possible that the word  application  is an error and what is intended is “operation of pro-
cesses” or “effective operation of processes” as in clauses 4.4c, 7.1.3 and 7.1.5. 

 Having determined that a process is needed to achieve an objective which serves the 
achievement of quality, the next step would be to ensure these processes are resourced and 
made operational. However, processes require activation, that is, an event that triggers them 
into operation and thus it is only when that trigger event occurs will these processes be 
operational. Until then they are models. 

 Why is this necessary? 

 Unless processes run or operate, the organization won’t produce any outputs. However, the 
processes that are operating need to be those that have been determined as necessary rather 
than some other processes. Outputs are often the result of a network of processes, and there-
fore several processes may be operating in series and/or in parallel. However, there will be 
dormant processes that have yet to be activated or reactivated. 

 How is this addressed? 

 To ensure that a predetermined process is run when the event that would activate it occurs, 
the people that will respond to that event need to be aware that a process has been designed 
for such an event. This is the role of process maps and process libraries. They show relation-
ships among the processes, their inputs and outputs and reference process descriptions where 
further information can be found. 
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 Everyone should be aware of the processes in which they are engaged on a daily basis 
and be familiar with the actions, interactions and the supporting documented information. 
For processes in which they are engaged infrequently they should know where to access 
the information and resist the temptation to act on impulse. However, experience is a good 
teacher and this is an area where risk-based thinking is applied. Competent personnel know 
when they can take risks and when they shouldn’t. 

 How is this demonstrated? 

 Demonstrating that the processes needed for the QMS are being applied throughout the 
organization may be accomplished by: 

 a) presenting evidence that information on the processes needed for the QMS has been 
communicated to all personnel who need to be aware of them; 

 b) selecting a representative sample of personnel and showing that they can: 

   i describe the process in which they are currently engaged; 
   ii locate this process on the process map; 
   iii locate the supporting documented information for this process; 
    iv show that the process they describe is as depicted on the process map and supporting 

documentation. 

 The operation of processes that run continually or continuously such as those in production 
and service delivery can easily be shown to be operating. There will be inactive processes 
that have yet to be reactivated such as a management review process where evidence of 
their operation can be demonstrated through records of previous cycles of the process, or for 
disaster recovery or business continuity processes where the only evidence of their operation 
is from past trials and exercises. Then there may be processes that have yet to be activated 
such as those designed to handle special events or new opportunities that cannot be simu-
lated. The only way of demonstrating operation of these processes is through their similarity 
to other processes that have been operated successfully. 

 Determining the inputs required (4.4.1a) 

 What does this mean? 

 A process must be supplied with the items on which it is to act and the resources with which 
to carry out the actions – these are the process inputs but it has not always been the case as 
explained in  Box 16.2 . 

  Box 16.2    New requirement for process inputs 
 The 2008 version did not require the process inputs to be determined. It was probably 
taken as being self-evident, but since ISO 9000–1:1994 there has been a recognition 
that process inputs include information as well as items to be transformed and that 
resources were part of the process. However, in Figure 1 of ISO 9001:2015 resources 
are depicted as being inputs, which creates an anomaly because clause 4.4.1d) also 
requires resources to be determined  implying they are not inputs.
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 Multiple inputs 

 Within the process depicted in  Figure 16.6  the work instruction is the trigger that activates 
the process, but the other inputs are taken in when necessary. People are input into every 
stage but are not shown. Other than demand-specifi c controls, constraints and resources all 
others are built into the process design. Feedback from another process is treated as an input 
and would be acted upon at the stage applicable.   

 There are therefore different types of process inputs: 

 • tangible items put into the process for conversion or transformation into tangible 
outputs; 

 • instructions that require work to be done or work to be re-done. these are not trans-
formed or converted; 

 • resources that are taken into the process and used as and when needed. 

 Activators as inputs 

 Processes need to be activated to produce results. The activator or trigger can be an event 
based, time based or input based. With an event activated process operations commence 
when something occurs (e.g. a disaster recovery process). With a time-activated process 
operations commence when a date is reached (e.g. an annual review process). With an input 
activated process operations commence on receipt of a prescribed input (e.g. printed books 
are received into the binding process). 

 The concept of process activators enables us to see more clearly how processes operate 
and better understand the realities of process management. 

 Why is this necessary? 

 A process cannot function without inputs, and these need to be determined in advance so that 
provisions can be made either to make an appropriate response or to acquire the appropriate 
items at the appropriate stages so that the process runs as well as possible. 

 How is this addressed? 

 Process inputs are determined by answering the questions at each stage of the process: 

 • What do we need: 

 • to commence each stage of the process? 
 • to perform each activity and make each decision? 
 • to close each stage of the process? 

Figure 16.6   A process with multiple inputs
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 • Where will this come from? 
 • What criteria will we use to judge whether the inputs are fi t for use? 

 How is this demonstrated? 

 Demonstrating that the inputs required to the processes needed for the QMS have been 
determined may be accomplished by presenting evidence such as a process map or process 
description that identifi es the process inputs in term of: 

 a) what they are; 
 b) where they come from; 
 c) the acceptance criteria. 

 Determining the outputs expected (4.4.1a) 

 What does this mean? 

  Box 16.3    New requirement for process outputs 
 The 2008 version did not require the process inputs or outputs to be determined. It was 
probably taken as being self-evident but it was later recognized that not everything 
produced by a process is delivered to customers, and so a distinction had to be made 
between items produced for internal use and items produced for customers. The term 
 output  was used for items produced by a process and the term  product  re-designated for 
items produced by the organization. The term  output  was introduced into the ISO 9000 
vocabulary in 2015 and defi ned as “result of a process”. 

 The outputs of a process are considered to be the direct effects produced by a process. There 
is an assumption that all outputs from a process must be output at the end of a process and 
because ISO defi ne a process as activities that use inputs to deliver an intended result, it 
is also assumed that the outputs will have value but both these assumptions are invalid. 
Anything that is absorbed by the environment beyond the process or that remains after the 
process is complete is an output, and therefore noise is an output. Also, information that is 
required to be captured and documented comprises outputs because they remain after the 
process is completed. Both noise and information can be produced and released at any stage 
from the process. 

 The outputs expected will be the results that the process is intended to produce. These will 
include the tangible and intangible results produced in pursuit of the process objectives. The 
tangible results could be conforming or a sales agreement. The intangible results could be 
ambiance in a restaurant or confi dence in a transaction. 

 There will also be avoidable outputs and unavoidable outputs. The avoidable results will 
be unexpected should they arise but there will be some unavoidable outputs due to the inef-
fi ciencies in the process that are expected such as nonconforming items, noise and waste as 
illustrated in  Figure 16.7 .   
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Figure 16.7   A process with multiple outputs

 Note that the output is not simply product because product is not a result. Knowing that a 
process produced a product is unhelpful data. Knowing that a process produced 24 conform-
ing products out of 25 that were planned is useful information. 

 As the term  product  is defi ned as “output of an organization that can be produced without 
any transaction taking place between the organization and the customer”, there will be pro-
cess outputs that become products when they exit the organization. This creates an anomaly 
because a process may produce intermediate outputs such as information in the form of a pur-
chase order which becomes a product if it exits the organization. In practice it’s not a problem 
but in theory, as a product, it is subject to the requirement in ISO 9001 relating to products 
such as those in clauses 8.2, 8.3 and 8.5. Hopefully common sense will prevail and no auditor 
would be expecting a purchase order to be subjected to such requirements. 

 Results 

 Results comprise outcomes and outputs see  Box 16.4  and include: 

 • what is being produced in terms of the intended output? 
 • what is being produced in support of the intended output: 

 • objective evidence of results achieved? 
 • objective evidence of activities carried out? 

 • what unavoidable outputs are being produced due to process ineffi ciencies? 

  Box 16.4    Results 
 Results are the outcomes and outputs of a process and both have impacts on 
stakeholders. 

 Outputs are the direct effects produced by a process. These may have a direct effect 
upon a stakeholder. 

 Outcomes are the indirect effects of a process upon a stakeholder. 

 The outputs from business processes should be the same as the business outputs and these 
should arise out of an analysis of stakeholder needs and expectations (see  Table 16.1 ). 
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 The outputs expected may not be the outputs required. An example may clarify this. A 
current process output might be 50 units/week but this does not mean that 50 units/week 
was the objective. The objective might be to produce only 20 conforming units/week, so of 
the 50 produced, how many are conforming? If all are conforming, the process is produc-
ing surplus output. If fewer than 20 are conforming, the process is not capable. Therefore, 
the outputs you are currently producing are no indication of the outputs the process was 
designed to produce. 

 How is this demonstrated? 

 Demonstrating that the outputs expected from the processes needed for the QMS have been 
determined may be accomplished by presenting evidence such as a process map or process 
description that identifi es the process outputs expected in term of: 

 a) What they are? 
 b) Where they go to? 
 c) What information should be conveyed with them? 

 Determining process sequence (4.4.1b) 

 What does this mean? 

 Objectives are achieved through processes, each delivering an output that serves as an input 
to other processes along a chain that ultimately results in the objective being achieved. 
Sequence in this context therefore refers to the order in which the processes are executed to 
achieve a given output. The sequence maybe serial and/or parallel as shown in  Figure 16.8 . 

Figure 16.8   Sequence of processes
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 The requirement specifi cally refers to the sequence of processes rather than the sequence 
of activities within a process and in fact there is no requirement to determine the sequence 
of activities within a process. It is reasonable to assume that the sequence of activities is 
embodied within the requirement to determine processes, the argument being that if you 
don’t know what activities are needed to produce the output and in what sequence they need 
to be performed, you can’t have determined (found out) the process, where it starts and ends, 
and which activities are contained within its boundary.   

 Why is this necessary? 

 Those engaged in processes need to be aware of any constraints on the sequence of processes 
and the direction in which information and product fl ows through the process network. Such 
knowledge enables workers to plan their work, prevent and diagnose problems such as those 
arising from late delivery of inputs, bottlenecks, duplication of work and other ineffi ciencies 
that impair system effectiveness. Were people to be unaware of process sequence, abortive 
work might ensue and scarce resources wasted. 

 How is this addressed? 

 Sequential fl ow 

 Processes are often depicted as a fl ow chart representing a sequence of processes imply-
ing as one process is completed another starts but it is by no means always the case. If we 
examine  Figure 16.8 , we fi nd that although the “Develop Product process” follows that of 
the “Understanding the market process”, by presenting these activities as a fl ow it implies 
not only that one follows the other but also the latter does not commence until the former 
has been completed. This is clearly not the case. Understanding the market continues well 
after the product development is complete. Also, the “Promote product process” continues 
until the product is withdrawn from sale. In fact, several parts of this process may well be 
active at the same time but if we take one specifi c product and one specifi c customer, clearly 
when the customer makes enquiries, the promotion activities cease as they have attracted 
this customer to the organization. 

 Where the output depends upon work being executed in a defi ned sequence then it can be 
represented as a fl ow chart but when activities are activated by events or by time as opposed 
to inputs, there may be no fl ow between them as is the case between “Promote product” and 
“Convert enquiry”. In the gap is not only a delay but the external environment where there 
are factors that affect the effectiveness of the promotion process. 

 Parallel fl ow 

 More than one process can run at the same time. A process may trigger more than one other 
process as shown by the “Forecast demand” process in  Figure 16.8  creating a new sequential 
fl ow that returns to the main fl ow at some point. 

 Feedback loops 

 Within a process there will be loops feeding back information to a previous stage for 
action. Between processes there will also be feedback loops and between the organization 
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and its customers there will be feedback loops. Only one feedback loop is shown in  Fig-
ure 16.8  for clarity, and this is from the customer into the “Support customer” process 
which passes instructions to the warehouse to deliver a replacement product. 

 How is this demonstrated? 

 Demonstrating that the sequence of processes needed for the QMS has been determined may 
be accomplished by presenting: evidence such as process maps or process descriptions that 
identify the order in which the processes are activated 

 Determining process interaction (4.4.1b) 

 What does this mean? 

 Does interaction mean interconnection? 

 TC 176 have not defi ned what they mean by the phrase “process interaction” but in their 
document “Concept and use of the process approach for management systems” (ISO/TC176/
SC2/N544R3, 2008), Figure 16.9 shows an example in which there are lines with arrows 
showing the direction of fl ow linking various shapes with no further explanation given. The 
arrows could be indicating a one-way or two-way fl ow of information or parts. An example 
of this type of interaction is shown in  Figure 16.8 . A better term for the linking of processes 
in sequence would be interconnection.   

 The verb  connect  means to join, fasten, or link together, whereas the verb  interconnect  
means to connect each with the other (e.g. in  Figure 16.9  there are processes A, B, C and D). 

 • process B is connected to processes A, C and D; 
 • process A is connected to process B but is not connected to processes C and D except 

through process B; 
 • processes A, B, C and D are therefore all interconnected. 

Figure 16.9   Interconnected processes

 Does interaction mean reciprocal action? 

 The word  interaction  means a reciprocal or infl uencing action (OED, 2013) and for there 
to be a reciprocal action a change in A causes a change in B which has the effect of chang-
ing A. It may be a one-to-one relationship or a one-to-many relationship. The mechanism 
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that causes this effect is known as feedback. As explained in  Chapter 8 , there are two types 
of feedback. One is where feedback is used to control an output as shown in  Figure 8.6 , 
and the other is where feedback operates to exaggerate or to amplify behaviour as shown 
in  Figure 8.7 . 

 Why is this necessary? 

 Assuming that the standard is referring to the sequence and interconnection of processes, it 
has become a convention to depict the sequence of processes with arrow-headed lines con-
necting the processes together with the arrows showing the direction of fl ow of information 
or material. 

 However, we also need to know what levers to pull to regulate the fl ow of outputs, their 
quantity and their quality. These levers are the variables, the outputs from processes and 
determining how they interact within the system enables us to understand how the organi-
zation works, what affects its performance and thereby manage it more effectively. Some 
variables have more of an impact on system performance than others. Understanding process 
interactions enables us to prioritize actions and avoid wasting effort on improving variables 
that add little value to the whole, putting more effort into improving those variables that add 
the most value. 

 When system performance is running at an optimum, the performance of its components 
may not necessarily be at an optimum but the interactions are being balanced. It is therefore 
incumbent upon managers to manage the interactions between processes to achieve the orga-
nization’s goals and not unilaterally change their objectives, practices or performance thus 
destabilizing the organization. 

 How is this addressed? 

 Different ways of showing interactions 

 If we adopt the TC 176 interpretation of the term  process interaction , what we need to do 
is produce a process map showing the direction of the inputs and outputs whether it’s one 
way or two-way as illustrated in  Figure 16.8 . This will show the feedback loops that are 
used to control an output. However, these won’t enable us to see the feedback loops that 
exaggerate or amplify behaviour. To reveal these we need to use causal loop diagrams. 
There are many excellent examples of causal loops diagrams in “Seeing the Forest for the 
Trees” (Sherwood, 2002). 

 Actually, it is not the processes that interact but the process outputs which are themselves 
variables; their quality and quantity can go up or down depending on what infl uences the 
processes. Interaction in this context therefore refers to the way process outputs affect other 
process outputs. Actions have consequences and within a system, changing one variable can 
have a positive or negative effect on other variables. 

 Which method to choose? 

 Process maps that show the sequence and interconnection of processes would indeed be 
useful providing the people engaged in the processes are involved in their creation. They are 
useful in explaining how work gets done, the sequence in which it should be done and where 
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information fl ows through the organization. Producing causal loop diagrams as a means of 
studying the relationships among infl uences are useful in exploring what happens to the fl ow 
of outputs, their quantity and their quality when changes are made either to the process or to 
the demand on the process. 

 Managing interactions 

 There are two stages at which process interactions are determined, one is during process 
planning as explained earlier and the other is during the operation of processes. It is often 
at the interface between processes that problems arise in the timeliness or quality of inputs. 
Often personnel will compensate for process failure and hide the weaknesses in the inter-
ests of keeping the peace and maintaining work fl ow. Sometimes this is not possible and 
arguments and bottlenecks arise. Both the hidden and the visible interactions need to be 
determined and addressed and this is a role of a cross functional  process owner  (see 5.3b in 
 Chapter 20 ). 

 How is this demonstrated? 

 Demonstrating that the interaction of processes needed for the QMS has been determined 
may be accomplished by: 

 a) presenting evidence such as process maps or process descriptions showing the direc-
tion of the inputs and outputs and whether they are one way or two way or; 

 b) presenting evidence such as causal loop diagrams which show the direction in which 
changes in the quantity or quality of the process outputs infl uence interdependent 
process outputs; 

 c) presenting evidence that interactions between cross functional processes are actively 
being managed. 

 Clausal loop diagrams can show the consequences of altering a process variable which linear 
fl ow diagrams can’t do but external auditors are likely to accept linear fl ow diagrams show-
ing interconnections as evidence of process interaction. 

 Determining the criteria (4.4.1c) 

 What does this mean? 

 Determining criteria 

 The criteria for the effective operation and control of processes are the factors that affect its 
success. Determining the criteria means determining two things: 

 a) the characteristics by which performance is judged. (These are the measures of process 
quality, for example, conformity of output, yield (ratio of conforming items to total 
produced), resource utilization, throughput, duration); 

 b) the level of performance to be met. (These are the standards for starting, running and 
stopping the process, e.g. specifi cation, requirement, budget, quota, plan.) 
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  Box 16.5    Performance indicators 
 The quantifi able characteristics that indicate the extent to which an objective is being 
achieved. 

 A quality characteristic specifi es what has to be produced and the performance indi-
cator specifi es how well it has to be produced (e.g. hygiene is a quality characteristic 
and a maximum bug count from a swab of a specifi ed object would be the performance 
indicator). 

 Applying criteria 

 Applying the criteria means putting them into effect. Perhaps the reason why the words  and 
apply  were inserted in the 2015 version is to emphasize that determination is insuffi cient, 
but there is a requirement for the QMS and its processes to be implemented so the change 
should not have been necessary. 

 Effective operation, and control 

 A process that is operating effectively delivers the required outputs of the required quality, 
on time and economically while meeting the constraints that apply to the process. 

 Why is this necessary? 

 A process is not effective if it delivers the required quantity of outputs but they don’t 
possess the required characteristics, are delivered late, waste resources or breach health 
and safety, environmental or other constraints. It is therefore necessary to determine the 
criteria for the acceptability of the process inputs and process outputs and the criteria for 
acceptable operating conditions sometimes referred to as standard operating conditions. 
Thus, it is necessary to ascertain the characteristics and conditions that must exist for the 
inputs, operations and outputs to be acceptable. There are starting conditions, running 
conditions and shutdown conditions for each process that need to be specifi ed. If any one 
of these goes wrong, and whatever the sequence of activities, the desired result will not 
be achieved. 

 How is this addressed? 

 Measures 

 Measures are the characteristics used to judge performance. They are the characteristics that 
need to be controlled in order that an objective will be achieved. Juran refers to these as  the 
control subjects . 

 There are two types of measures: stakeholder measures and process measures. Stake-
holder measures respond to the question:  What measures will the stakeholders use to reveal 
whether their needs and expectations have been met?  Some call these key performance 



244 Part 4 Context of the organization

indicators. Process measures respond to the question:  What measures will reveal whether the 
process objectives have been met?  Profi t is a stakeholder measure of performance (specifi -
cally the investors or stockholders) but would be of no use as a process measure because it is 
a lagging measure. Lagging measures indicate an aspect of performance long after the condi-
tions that created it have changed. To control a process, we need leading measures. Leading 
measures indicate an aspect of performance while the conditions that created it still prevail 
(e.g. response time, conformity). 

 There are also output-driven measures and input-driven measures. Measures defi ned 
in verbs are more likely to be input driven. Those defi ned by nouns are more likely to 
be output driven. For example, in an offi ce cleaning process we can either measure 
performance by whether the offi ce has been cleaned when required or by whether the 
offi ce is clean. The supervisor asks,  have you cleaned the offi ce?  The answer might be 
yes because you dragged a brush around the fl oor an hour ago. This is an input-driven 
measure because it is focused on a task. But if the supervisor asks,  Is the offi ce clean?  
You need some criteria to judge cleanliness – this is an output-driven measure because it 
is focused on the purpose of the process. Governments often use input measures to claim 
that their policies are successful. For example, the success of a policy of investment in 
the health service is measured by how much money has been pumped in and not by how 
much service quality has improved. 

 The word  measure  does have different meanings. It can also refer to activities being 
undertaken to implement a policy or objective. For example, a government minister says 
 You will begin to see a distinct reduction in traffi c congestion as a result of the measures we 
are taking . 

 Process measures need to be derived from stakeholder measures, and a typical example 
of where they are not was the case in the UK National Health Service in 2005. Perfor-
mance of hospitals was measured by waiting time for operations but the patient cares 
more about total unwell time. Even if the hospital operation waiting time was zero, it 
still might take two years to get through the system from when the symptoms fi rst appear 
to when the problem is fi nally resolved. There are so many other waiting periods in the 
process that to only measure one of them (no matter how important) is totally misleading. 
Other delays started to be addressed once the waiting time for operations fell below the 
upper limit set by the government but in the interim period time was lost by not address-
ing other bottlenecks. Response is a performance measure in the UK Emergency Medical 
Service in 2005. The target was limited to a measure of response time. There were no 
targets for whether a life was saved by the crew’s actions. There were also no targets for 
the number of instances where an ill-equipped ambulance got to the location on time and 
consequently a life was lost. 

 People naturally concentrate on what they are measured by. It is therefore vital that lead-
ers measure the right things. Deming advocated in his 14 points that we should  Eliminate 
numerical goals and quotas for production , as an obsession with numbers tends to drive 
managers into setting targets for things that the individual is powerless to control. A manager 
may count the number of designs that an engineer completes over a period. The number is a 
fact, but to decide about that person’s performance based on this fact is foolish, the engineer 
has no control over the number of designs completed and even if she did, it tells us nothing 
about the quality of the designs. 
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  Box 16.6    Wrong measures can have undesirable effects 
 Selecting the wrong measure can have undesirable effects. Somewhere there will be a 
measure that encourages people to take a shortcut, to deceive or cheat in order to get the 
job done or get a reward. With the wrong measures you can change good apples into bad 
apples. The person is either forced, coerced or encouraged to go down the wrong route 
by trying to achieve the measures upon which they are judged to reap praise or receive 
other rewards. However, the results you get might not be what they appear to be. 

 In the case of hospital waiting lists in the UK NHS, hospital administrators started 
to cheat in an attempt to meet the target. Patients were held in a queue waiting to get 
onto the waiting list, thus making it appear that the waiting lists were getting shorter. 
Another observation this time from the U.S. education system in the 1970s which 
remains as relevant in 2015 as it did back then: 

 We measure the success of schools not by the kinds of human beings they pro-
mote but by whatever increases in reading scores they chalk up. We have allowed 
quantitative standards, so central to the adult economic system, to become the 
principal yardstick for our defi nition of our children’s worth. Seems like the more 
we change the more we stay the same! 

 (Kenniston, 1976) 

 There is interaction between measures, behaviours and standards as illustrated in  Fig-
ure 16.10 . This shows that measures produce behaviours that refl ect the standards the group 
is actually following. If these standards are not the ones that should be followed, it is likely 
that the measures being used are incorrect.   

 This tells us that the quality of the output is not only dependent upon there being relevant 
standards in place and a process for achieving them, but that the measures must be in com-
plete alignment with the standards, otherwise the wrong behaviours and hence the wrong 
results will be produced. All the measures should be derived from the stakeholder success 
measures or key performance indicators (KPIs); otherwise, they will infl uence people in the 
wrong direction. 

Figure 16.10   Standards, measures and behaviours
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 Targets 

 Measurements will produce data but not information. And not all information is knowledge. 
Managers need to know whether the result is good or bad. So, when someone asks  What 
is the response time?  and you tell them it’s  10 minutes  they ask,  Is this good or bad?  You 
need a target value to convey a meaningful answer. The target obviously needs to be related 
to what is being measured, which is why the targets are set only after determining the mea-
surement method. Setting targets without any idea of the capability of the process is futile. 
Setting targets without any idea what process will deliver them is incompetence, but it is 
not uncommon for targets to be set without any thought being given to the process that will 
achieve them. Staff might be reprimanded for results over which they have no control; staff 
might suffer frustration and stress trying to achieve an unachievable target. 

  Box 16.7    Unrealistic targets 
 Managers can only expect average results from average people and perhaps there 
are not enough extraordinary people to go around producing the extraordinary 
results they demand! This principle was expressed in another way by Sir Peter 
Spencer, Chief of Defence Procurement, UK MoD in the Bristol  Evening Post , 30 
July 2004 when he said: 

 “A culture of unrealistic expectations leads to the setting of unachievable targets. 
We’ve got to change and stop being over-optimistic. We must set goals that we 
can be confi dent of achieving and then do just that.” 

 A realistic method for setting targets is to monitor what the process currently achieves, 
observe the variation, then set a target that lies outside the upper and lower limits of 
variation – then you know the process will meet the target. There is clearly no point in 
setting a target well above current performance unless you are prepared to redesign the 
whole process. However, performance measurement should be iterative. 

 Defi ning process criteria 

 One essential element of the criteria for control is the requirements for the output, that is, 

 • the quality characteristics, 
 • the resources needed to produce those characteristics and 
 • the time it takes to produce them. 

 The other elements are deduced by asking the question:  What are the factors that affect 
our ability to deliver outputs of the quality required?  These are the constraints on the process 
for it to produce outputs of consistent quality. 

 Depending on the process concerned, these factors might be: 

 • the material type and condition, skill, depth of cut, feed and speed in a metal machin-
ing process; 
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 • the physical, psychological and social environmental conditions for producing consistent 
outputs; 

 • the adequacy of the input requirement, designer competency, resource availability and 
data access in a design process; 

 • the dish description, portion size, quality and identity of ingredients, hygiene and staff 
competency in a food outlet; 

 • the audit objectives, method, timing, auditor competence, site access, data access and 
staff availability affect success in an auditing process. 

 Constraints may also arise out of a PESTLE and SWOT analysis carried out to determine 
the critical success factors (see  Chapter 12  for further details). Values, principles and guide-
lines are also constraints that limit freedom for the benefi t of the organization. After all it 
wouldn’t do for everyone to have his or her own way! Some people call these things controls 
rather than constraints, but note Drucker’s warning in  Box 16.9 . They include among the 
constraints the customer requirements that trigger the process, and these could just as well 
be inputs. Customer requirements, for the most part, are objectives, not constraints, but they 
may include constraints over how those objectives are to be achieved. For instance, they may 
impose traceability requirements that dictate labelling and record keeping. 

  Box 16.8    Types of results 
 • Results imply any results, good or bad. 
 • Specifi ed results imply results that are communicated. 
 • Required results imply results that are demanded by stakeholders. 
 • Desired results imply results that are wanted by stakeholders. 

 How is this demonstrated? 

 Demonstrating that criteria needed to ensure the effective operation and control of processes 
have been determined and applied may be accomplished by: 

 a) presenting evidence of a process for defi ning the criteria for the process outputs and 
conditions under which they are produced; 

 b) presenting evidence that the criteria are being used by those operating the process; 
 c) presenting evidence that the application of these criteria produces outputs of the required 

quality. 

 Determining methods needed to ensure effective 
operation and control (4.4.1c) 

 What does this mean? 

 Determining the methods means determining the series of actions to defi ne and deliver the 
results and not simply identifying a means to do something. Methods are ways of accom-
plishing a task or of doing something, and this can be expressed as a series of actions but 
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can equally be a way of transmitting information, a way of preventing human error, a way of 
protecting the integrity of data, etc., and therefore not all methods are procedural in nature. 

 The methods that ensure effective operation are those regular and systematic actions that 
deliver the required results. In some cases, the results are dependent on the method used 
and in other cases, any method might achieve the desired results. Use of the word  method  in 
this context is interesting. It implies something different than had the standard simply used 
the word  procedure.  Procedures may cover both criteria and methods, but have often been 
limited to a description of activities to be carried out. 

 Why is this necessary? 

 Results won’t happen by chance; a deliberate and systematic approach must be taken to the 
operation and control of processes to be confi dent that the required results will be produced 
each time the process is run. 

 How is this addressed? 

 Activities 

 Process activities are the actions and decisions that collectively deliver the process outputs. 
The activities are not determined by PDCA. Activities are determined by answering the 
question  What affects our ability to deliver these process outputs?  The sequence of these 
activities will be determined by simply asking  What do we/should we do next?  

 At a high level the sequence might be that on receipt of a demand there are: 

 • activities to assess the situation and if the demand is accepted, planning activities to 
establish how the deliverables will be produced and delivered; 

 • doing activities that implement the plans; 
 • checking activities to verify that the plans have been implemented as intended and to 

verify that outputs meet requirements; 
 • activities resulting from the checking to correct mistakes or modify the plans. 

 This can be equated with a PDCA cycle but that would be a mistake because the PDCA cycle 
is a method of process improvement (see “The relevance and use of PDCA” in  Chapter 5 ) 

 In principle, it should be possible to place all activities needed to achieve an objective 
into one of these categories. In reality, there may be processes where the best way of doing 
something does not follow exactly in this sequence. 

 Methods for operation and control of processes 

 Several different methods will be needed to ensure the effective operation and control of 
processes. Operation is not separate from control. For a process to run optimally, the controls 
should be embedded in the process and not separate from it. Although processes can operate 
without control and activities may not have to be under control to qualify as a process, it’s 
essential that any process critical to product and service quality is under control; otherwise, 
the outputs would be unpredictable. Controls serve to bring about stability and a degree of 
predictability for reasons of economy as stated by Drucker in  Box 16.9 . 
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  Box 16.9    Drucker on the control of work 
 Work is a process, and any process needs to be controlled. To make work productive, 
therefore, requires building the appropriate controls into the process of work. 

 Control is a tool of the workers and must never be their master. It must also never 
become an impediment to working. 

 It should always be remembered that control is a principle of economy and not of 
morality. The purpose of control is to make the process go smoothly, properly, and 
according to high standards. 

 The fi rst question to ask of the control system is whether it maintains the process 
within a permissible range of deviation with the minimum effort. To spend a dollar to 
protect 99 cents is not control. It is waste. “What is the minimum of control that will 
maintain the process?” is the right question to ask. 

 (Drucker, 1974) 

 The following methods can be placed in three categories but are not exhaustive. 

 Methods for starting the process 

 There may be methods for: 

 • gathering information necessary to start to process, including the criteria that defi nes 
the operating conditions for the process, the standards to be met by both the activities, 
the facilities and the outputs (the key performance indicators); 

 • acquiring human capital; 
 • acquiring the physical resources such as tools, space, moving, making, monitoring and 

measuring equipment; 
 • setting up equipment and the facilities. 

 Methods for running the process 

 There may be methods for: 

 • doing the work; 
 • the safe operation of equipment and preservation of data and materials; 
 • informing the worker what the process is doing (monitoring); 
 • alerting the worker of problems; 
 • measuring, analysing and evaluating process outputs; 
 • monitoring parameters and variation in performance; 
 • recording and reporting results of measurement and yield; 
 • communicating with managers and co-workers of progress. 

 Methods for stopping the process 

 There may be methods for: 

 • dealing with conforming output and nonconforming output; 
 • disposal of waste, returning resources to designated areas; 
 • dealing with process interruptions, downtime, etc. 
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 Many of these will be common for all processes of a particular type, and some may be 
unique to a particular process. 

 There are various methods of control: 

 • Supervisors control the performance of their work groups by being on the fi ring line 
to correct errors. 

 • Automatic machines control their output by in-built regulation. 
 • Manual machines control their output by people sensing performance and taking action 

on the spot to regulate performance. 
 • Managers control their performance by using information. 

 The method is defi ned by the words following the word  by  as in the earlier list. 
 You don’t have to detail how a method is performed to have determined a method, for 

example, a method of preventing failure is by performing a Failure Mode and Effects 
Analysis (FMEA) but to apply the method consistently, a procedure or guide may well be 
needed see (AIAG, 2016). The method is therefore the way the process and constituent 
activities is carried out which together with the criteria contributes to the description of 
the process. 

 How is this demonstrated? 

 Demonstrating that methods needed to ensure the effective operation, and control of pro-
cesses have been determined and applied may be accomplished by: 

 a) presenting evidence of a process for defi ning: 

    i the methods for starting, running and shutting down processes; 
   ii the methods for monitoring and measuring process performance; 
 iii the methods for monitoring and measuring the quality of process outputs. 

 b) presenting evidence that the methods identifi ed are being applied; 
 c) presenting evidence that the application of these methods produces outputs of the 

required quality. 
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 Chapter 12 Understanding the organization and its context 
  1 Context was not a factor that was featured prominently in the design of management 

systems until ISO 9001:2015 because hitherto, organizations could be granted certifi ca-
tion by having a bolt-on system or a system of documents that people use. 

  2 Every organization is affected differently by changes in the economy, markets, customer 
preferences, the natural environment, laws, scale of operations, uncertainties and their 
priorities. 

  3 Organizations must look ahead to see where they are going and what may impede or 
facilitate progress towards enhancing customer satisfaction. 

  4 No implementation sequence is implied by the order in which requirements are pre-
sented in ISO 9001. 

  5 Seeing the purpose of a business beyond the products and services it currently produces 
is more likely to secure its survival. 

  6 Of all the alternative paths that could be taken to fulfi l an organization’s purpose, the 
one that is chosen is its strategic direction. 

  7 A good diagnosis simplifi es the often overwhelming complexity of reality by identify-
ing certain aspects of the situation as critical. 

  8 Organizations that fail to periodically analyse the factors that affect its ability to con-
sistently provide products and services that meet customer and applicable legal require-
ments may fi nd their customers have found a supplier that offers a more attractive 
proposition. 

  9 Monitoring internal and external factors is on-going – it’s not a one-off event. 

 Chapter 13  Understanding the needs and expectations of 
interested parties 

 10 The needs and expectations of customers provide the basis for an organization’s objec-
tives, whereas the needs and expectations of the other stakeholders constrain the way 
in which those objectives are achieved. 

 11 Relevant interested parties are those that could positively or negatively affect the 
organization’s ability to consistently provide products and services that meet customer 
and applicable statutory and regulatory requirements. 

 12 Organizations must try to understand better the requirements and intentions of their 
interested parties then deal with them ahead of time rather than learn about them later. 

 Key messages from Part 4 
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 13 To discover what customers will require of the products and services they will pur-
chase, you need to discover why people buy one product or service over another 
competing one. 

 14 Determining the interested parties and their requirements is not a one-off event. 

 Chapter 14 Scope of the quality management system 
 15 The scope of the QMS has more to do with the elements that are strongly infl uenced and 

controlled by the system than with which elements are exposed to certifi cation audit. 
 16 Anything the organization is unable to infl uence or has little infl uence over should be 

in the external environment. 
 17 There are things that affect the outputs and outcomes of the QMS which the QMS 

can control and things that it can’t control but needs to mitigate and only the former 
are within the scope of the QMS. 

 18 It’s important to know where the boundary of the QMS lies to minimize the relation-
ships the participants in the system need to deal with. 

 19 An organizational unit or process can only be outside the scope of the QMS if its 
performance can’t be controlled by the QMS. 

 20 The system element determines which requirements are applicable not the other way 
around. 

 Chapter 15 Quality management system 
 21 Don’t confuse the system description with the system because all the documents people 

use to defi ne and provide products and services that satisfy customers defi ne the QMS 
requirements not the QMS. 

 22 Establishing, implementing and maintaining a QMS is about creating a model of reality 
and using it to bring about changes that improve organizational performance and 
effectiveness. 

 23 Without maintenance, any system will deteriorate. 

 Chapter 16 Processes needed for the QMS 
 24 The processes needed for the QMS are not QMS processes but business processes 

containing elements and interconnections that positively and negatively infl uence the 
quality of the system outputs. 

 25 Process analysis does not begin by analysing activities or operations. It begins by 
defi ning the results to be achieved. 

 26 There are dangers in treating monitoring and measurement activities as separate pro-
cesses because they may be made to serve objectives that have not been derived from 
the parent process objective. 

 27 Everyone should be aware of the processes in which they are engaged and be familiar 
with the actions, interactions and the supporting documented information. 

 28 Process inputs are determined by determining what is needed to commence, perform 
complete and close each stage of the process and where it will come from. 

 29 Process outputs will include the tangible and intangible results produced in pursuit of 
the process objectives. 
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 30 If you don’t know what activities are needed to produce the output and in what sequence 
they need to be performed, you have not determined the process. 

 31 There are two types of interaction between processes: one is where feedback is used 
to control an output and the other is where feedback operates to exaggerate or amplify 
behaviour. 

 32 A process is not effective if it delivers the required quantity of outputs but of unsat-
isfactory quality, they are delivered late, waste resources or breach health and safety, 
environmental or other constraints. 

 33 The methods that ensure effective operation are those regular and systematic actions 
that deliver the required results. 
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 Part 5 

 Leadership 

 Introduction to Part 5 
 Leadership without customer focus will drive organizations towards profi t for its own sake. 
Leadership without involving people will leave behind those who do not share the same 
vision. If the workforce is unhappy, de-motivated and dissatisfi ed, it is the fault of the lead-
ers. The vision, culture and motivation in an organization arise from leadership. It is the 
leaders in an organization who through their actions and decision create the vision and either 
create or destroy the culture and motivate or de-motivate the workforce thus making the 
organization’s vision and culture key to the achievement of quality. 

 A search through clauses 5 and 9.3.1 will fi nd what ISO 9001 requires of top management: 

 a) communicating the importance of effective quality management and of conforming to 
the QMS requirements; 

 b) engaging, directing and supporting persons to contribute to the effectiveness of the 
QMS; 

 c) ensuring that the: 

     i QMS achieves its intended results; 
   ii quality policy and quality objectives are established for the QMS and are compat-

ible with the organization’s context and strategic direction; 
 iii resources needed for the QMS are available; 
 iv QMS requirements are integrated into the organization’s business processes. 

 d) promoting improvement; 
 e) promoting the use of the process approach and risk-based thinking; 
 f) reviewing the QMS, at planned intervals, to ensure its continuing suitability, adequacy, 

effectiveness and alignment with the strategic direction of the organization; 
 g) supporting other relevant management roles to demonstrate their leadership as it applies 

to their areas of responsibility; 
 h) taking accountability for the effectiveness of the QMS. 

 It is interesting that in some of the bullet points top management is required to ensure some-
thing rather than do something. To ensure means to make certain and top management can’t 
make certain that something will happen unless it is in their ability to control it or at least 
strongly infl uence it. However, it does mean that it can delegate to others the writing of the 
policy, the objectives and provision of resources but it can’t escape responsibility for them 
and the way they are implemented and the results they achieve. 
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 This part of the Handbook addresses the following clauses, each in a separate chapter but 
with cross-references to the others as appropriate 

 • Clause 5.1.1 Leadership and commitment – see  Chapter 17  
 • Clause 5.1.2 Customer focus – see  Chapter 18  
 • Clause 5.2 Policy – see  Chapter 19  
 • Clause 5.3 Organizational roles, responsibilities and authorities – see  Chapter 20  



 17  Leadership and commitment 

 Introduction 
  Effective leadership doesn’t depend on charisma. Dwight Eisenhower, George Marshall, and 
Harry Truman were singularly effective leaders, yet none possessed any more charisma than 
a dead mackerel.  

  Peter F Drucker (1909–2005)  

 Defi ning leadership 

 In  Organizational Behaviour and Analysis  Rollinson draws on the work of many researchers 
who have studied leadership and cites a defi nition that is frequently used which is “the pro-
cess whereby one individual infl uences other group members towards the attainment of defi ned 
group, or organizational goals” (Barron & Greenberg, 1990). Rollinson argues that this defi ni-
tion would cover situations in which coercion was used, which, he says, is not what most people 
associate with leadership and also that it neglects the reality that leadership is a two-way process 
in which there is reciprocal causality whereas the defi nition tends to imply it’s a one way process 
so he proceeds to produce a defi nition of leadership that removes these issues which is

“Leadership is the process in which leaders and followers interact in a way that enables 
the leader to infl uence the actions of the followers in a non-coercive way towards the 
achievement of certain aims and objectives”. 

(Rollinson, 2008). 

 Defi ning top management 

 By using the term  top management , ISO 9001 brings the actions and decisions of top man-
agement into the quality management system and makes them full partners in its success. 
Top management is a “person or group of people who directs and controls an organization at 
the highest level” (ISO 9000:2015). If the scope of the QMS is limited to a part of an organi-
zation, top management is the people who direct and control that part of the organization. All 
the requirements in this section of the standard commence with the words  Top management 
shall . . .  and although top management may delegate decisions to their subordinates, they 
carry responsibility for how their delegated authority is used. 

 In this chapter, we examine the 12 requirements of clause 5.1.1, namely: 

 • Leadership with respect to the QMS (5.1.1a) 
 • Commitment with respect to the QMS (5.1.1a) 
 • Taking accountability for the QMS (5.1.1a) 
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 • Ensuring quality policy and quality objectives are established and are compatible (5.1.1b) 
 • Ensuring integration of QMS requirements into business processes (5.1.1c) 
 • Promoting use of the process approach and risk based thinking (5.1.1d) 
 • Ensuring resources are available (5.1.1e) 
 • Communicating the importance of effective quality management (5.1.1f) 
 • Ensuring the QMS achieves its intended results (5.1.1g) 
 • Encouraging contribution to the effectives of the QMS (5.1.1h) 
 • Promoting improvement (5.1.1i) 
 • Supporting other relevant management roles (5.1.1j) 

 Leadership with respect to the QMS (5.1.1a) 

 What does this mean? 

 Although the standard requires top management to undertake ten specifi c actions to demon-
strate leadership with respect to the QMS, leadership is not so much about actions but the 
thinking that leads to action. As Nancy Kline expresses it, “Everything we do depends for its 
quality on the thinking we do fi rst.” (Kline, 1999). Demonstrating leadership with respect to 
the QMS means adopting a way of thinking about quality and how requirements for quality 
are met. It also involves exhibiting behaviours that infl uence the actions of its employees in 
a non-coercive way towards the achievement of customer satisfaction. 

 Why is this necessary? 

 Without leadership, the direction of an organization will be left to chance. Those managing 
it will be preoccupied with the status quo, keeping operations running, reacting to situa-
tions, which will be a challenge but leadership is required for organizations to change their 
performance and to consistently provide quality products and services in an ever-changing 
environment. 

 How is this addressed? 

 Any competent top management team will have identifi ed its stakeholders, understood their 
needs and set the strategic direction in which the organization will travel over the next few 
years, the goals it will pursue and the values that will guide it on its journey. It should also be 
aware of how those goals will be achieved, the resources required etc. but it may not appreci-
ate that achievement of its goals will depend on the quality of its products and services and 
how they are conceived and delivered. 

 If your top management understands the importance of putting quality fi rst when making 
decisions, they already possess the necessary mind-set to provide leadership with respect to 
the QMS. If they are of a mind to put profi ts fi rst when making decisions, they have a learn-
ing opportunity that needs to be addressed. As can been seen from  Figure 17.1 , if integrity 
is a value and this is translated into the belief that you work with customers and prospects 
openly, honestly and sincerely, you would expect the company’s customer service personnel 
to be open and honest when explaining a stock evaluation to customers. However, if there 
are people in the organization who by exerting pressure on others persuade them that loyalty 
is more important than integrity, the value is compromised by beliefs that are no longer a 
faithful translation of the value.   
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 Values are easily tested by examining actions and decisions and passing them through the 
set of values and establishing what they mean in practice. For example, if our value is  We 
treat others as we would like to be treated ourselves , how come we pay part-timers below 
the minimum hourly rate?  If we value quality , how come we allowed the installation team 
to commission a system that had not competed acceptance tests? If there’s a misalignment 
between what you say is important and how people behave, it needs to be fi xed immediately. 
Use examples and role models to get the message across rather than a series of rules, as 
invariably people learn better this way. 

 If there is one thing that top management will not be interested in, it is the detail of ISO 
9001. So, it is not a case of expecting top management to understand the requirements and 
participate in the nitty-gritty. More importantly, it is a case of expecting top management to 
lead the drive for improvement in quality for the simple reason that if they lead, others will 
follow. If they show unwillingness to lead or appear indifferent to quality or how it is deliv-
ered (i.e. the QMS), no one else will care either. 

 The last thing you want is for top management to provide the funds and let you get on 
with it, issuing monthly reports that they scan but don’t understand. If it gets to this stage, 
then you have failed to attract their attention. Permitting top management to take a back seat 
and act as observers with respect to quality and the QMS is no longer an option. They must 
participate in increasing the quality of the organization’s outputs. 

 There follows a few key beliefs that top management need to share, which, were there to be 
any doubt, will impede the ability of the organization to create and retain satisfi ed customers: 

 • Profi t is a requirement of a business and not an objective and is required to cover the 
risks of economic activity and thus to avoid loss. 

 • Economic activity arises from doing the right things right and this generates revenue. 
 • Revenue is directly proportional to the quality of the organizations products and ser-

vices (i.e. the lower their quality the lower the revenue). 
 • Customers desire products and services that meet their needs and expectations in a way 

that poses no harm to society and they are the arbiter on what is good or poor quality. 
 • It’s the application of quality management principles and practices that enables an 

organization to do the right things right and thereby produce products and services of 
a quality that creates and retains satisfi ed customers. 

 • Organizations which put quality fi rst satisfy customers in a way that meets the needs 
of the other stakeholders. 

Figure 17.1   Interaction of values, beliefs and behaviours
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 • Quality is not the name of a department, a role or an activity but a result which if 
below what customers expect will drive them away. 

 • These results are produced by the interaction of people who are interconnected by 
shared values, policies, practices and resources applied through a network of processes 
which forms into a system. 

 • The system which manages product and service quality is the quality management 
system referred to by ISO 9001. 

 • That it is intended that users fi t ISO 9001 to their organization and not fi t the organi-
zation to ISO 9001.  (provided by Paul Harding Managing, Director, South African 
Quality Institute)

 The human factor 

 Many managers are well equipped to deal with technical issues but not as equipped to deal with 
human relationships, and yet to get anything done requires people. You need to develop a capa-
bility in handling people as well as technical capability to be able to achieve sustained success. 

 We can use the bicycle metaphor to illustrate these two capabilities (Hunsaker & Ales-
sandra, 2009) as shown in  Figure 17.2 . Technical and people capability can be thought of as 
the two wheels of a bicycle.   

 The back wheel is the technical capability, providing the motive power, and the front 
wheel is the people capability taking the bicycle where the rider needs to go. This shows that 
you can have all the technical capability in the world but if the people won’t cooperate or 
don’t understand where to go, you won’t get very far. 

 How is this demonstrated? 

 Demonstrating that top management is leading the organization with respect to the QMS 
may be accomplished by presenting evidence that they are: 

 a) establishing and communicating a clear vision of the organization’s future; 
 b) establishing shared values and ethical role models at all levels of the organization; 
 c) being proactive and leading by example; 
 d) understanding and responding to changes in the external environment; 
 e) considering the needs of all stakeholders; 
 f) building trust and eliminating fear; 

Figure 17.2   Capabilities of a manager
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 g) providing people with the required resources and freedom to act with responsibility 
and accountability; 

 h) promoting open and honest communication; 
 i) educating, training and coaching people; 
 j) setting challenging goals and targets that are aligned to the organization’s mission and 

vision; 
 k) communicating and implementing a strategy to achieve these goals and targets; 
 l) using performance measures that encourage behaviour consistent with these goals and 

targets consistent with all the above. 

 Commitment with respect to the QMS (5.1.1a) 

 What does this mean? 

  Box 17.1    Commitment 
 Some men are born committed to action: they do not have a choice, they have been 
thrown on a path, at the end of that path, an act awaits them, their act. 

 Jean-Paul Sartre (1905–1980), French novelist and philosopher 

 A commitment is an obligation that a person (or a company) takes on to do something. 
There is a presumption that a management that is committed to the development of a quality 
management system will be committed to quality because it believes that the quality man-
agement system is the means by which quality will be achieved. This is by no means obvi-
ous because it depends on top management’s perception of quality, the quality management 
system and its role in achieving the goals of the organization. 

 Many managers have given a commitment: 

 • to quality without knowing what impact it would have on their business; 
 • to meeting the requirements of ISO 9001 without really understanding what would 

need to change in the organization for conformity to be maintained; 
 • without being aware that their own behaviour may need to change let alone the behav-

iour of their managers and staff. 

  Box 17.2    Revised requirement on commitment 
 In the 2008 version top management were required to provide commitment to the 
development and implementation of the QMS, which has in some quarters been inter-
preted as appointing someone to take charge of it, telling people it’s important, allocat-
ing resources to it and chairing a management review once a year. 

 The new requirement places far more responsibility on top management for the 
ownership and performance of the QMS because it’s not a system of documents but 
the means by which the organization creates and retains its customers, and that is 
management’s responsibility. 
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 The perceptions of quality may well be customer focused, but top management may per-
ceive the QMS as only applying to the quality department and may therefore believe that a 
commitment to the development of a management system implies that they must commit to 
maintaining a quality department. This is not what is intended. A quality department is the 
result of the way work is structured to meet the organization’s objectives. It has little to do 
with how quality is achieved (see  Chapter 6 ). There are other solutions that would not result 
in the formation of a department dedicated to quality, and there is certainly no requirement 
in ISO 9001 for a department that is dedicated to quality. 

 Why is this necessary? 

 Staff expect their managers to honour their commitments, but it’s easy to make promises to 
resolve immediate problems hoping that the problem may go away in due course. This is 
dishonest, and although managers may mean well, the problems will return to haunt them if 
they can’t deliver on their promise. 

 How is this addressed? 

 Securing commitment is not easy. There is a road to commitment along which many will 
travel. Moving top management along that road is diffi cult; it may require transformational 
leadership because the motivation must come from within. You can’t get commitment by 
holding the management to ransom or telling them what to do. The task is to move them 
along this road stage by stage, as indicated in  Table 17.1 , but the diffi culty you will face is 
that you won’t be sure which stage each of them is at until long after you have moved past 
that stage. Some people will appear to understand but don’t, and others will tell you they 
have taken action but they haven’t. There are several ways in which one might progress from 
Stage 0 to Stage 2 just as there are several ways in which people learn, of which there are 
four: feelers, thinkers, watchers and doers see Box 17.3.     

 The management must not knowingly ship defective products, give inferior service 
or in any other way knowingly dissatisfy its stakeholders. A manager who signs off 
concessions without customer agreement is not putting quality first whatever the rea-
sons. It is not always easy for managers to honour all their commitments when the cus-
tomer is screaming down the phone for supplies that have been ordered or employees 
are calling for promised pay raises. Priorities need to be set, as everything cannot be 
done at the same time but it will be evident from the performance data, providing the 

Table 17.1   The road to commitment

Stage Level Meaning

0 Zero I don’t know anything about it.
1 Awareness I know what it is
2 Understanding I know what I have to do, why I should do it and what I need to do it.
3 Investment I have the resources to do it and I know how to deploy them.
4 Intent This is what I am going to do and how I am going to do it.
5 Action I have completed the fi rst few actions and it has been successful.
6 Commitment I am now doing everything I said I would do.
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 How is this demonstrated? 

 Each of the requirements in 5.1.1 identifi es a way by which top management is to demon-
strate its commitment and leadership with respect to the quality management system but they 
are the specifi cs and there some common behaviours that top management need to exhibit 
which may be revealed by presenting evidence that they: 

 • do what they say they will do and what they say they will do meets the needs and 
expectations of the stakeholders; 

 • don’t tolerate substandard work; 
 • don’t walk by problems; 
 • don’t overlook mistakes; 
 • don’t easily grant deviations from commitment; 
 • honour plans, procedures, policies and promises; 
 • listen to the customer and other stakeholders and this includes employees; 
 • progress, monitor and control the work they have authorized; 
 • divert people to resolve problems and encourage their staff to achieve performance 

standards. 

 Taking accountability for the QMS (5.1.1a) 

 What does this mean? 

 The phrase  accountability for the effectiveness  of the quality management system clearly 
implies that top management have to ensure that the QMS continually fulfi ls its purpose and 
hence need to understand what its purpose is (see  Box 17.4 ). 

Box 17.3   Know the type of people you are dealing with
The feelers learn better by experiencing situations. They are unlikely to accept a 

hypothesis unless they have actual experience of a situation. They prefer examples, 
not theory.

The thinkers learn from logic, theory and abstract analysis and are more comfortable 
with abstract conceptualizations. They crave facts and often want to be left alone 
to work things out for themselves. They are less inclined to be infl uenced by examples 
and will often fi nd the exception that makes the example inappropriate.

The doers learn better by experimentation. They want to get their hands dirty and get 
on with it. They don’t need to have worked it out before rolling up their sleeves. 
They learn best in groups and don’t relish instruction or theory.

The watchers learn by refl ection and take a somewhat detached view. They come 
to their conclusions from careful observation and analysis. They don’t need to get 
involved and can learn from audio-visual aids.

Adapted from (Hunsaker & Alessandra, 1986)

key performance indicators are necessary and sufficient whether top management is 
committed to the QMS. 
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  Box 17.4    Change in the way QMS purpose is expressed 
 The 2008 version made frequent reference to achieving planned results which 
might have been interpreted as “achieve whatever the organization planned” – 
another way of expressing the axiom “say what you do and do what you say” that 
dominated use of the 1987 and 1994 versions. All this was in spite of the purpose 
of ISO 9001 being stated in clause 1 that it was for use where an organization needs 
to demonstrate its ability to consistently provide products that meet customer and 
applicable statutory and regulatory requirements and aims to enhance customer 
satisfaction. 

 This purpose has not changed in the new version, but in place of “achieving planned 
arrangements” organizations are now required to “consistently provide products and 
services that meet customer and applicable statutory and regulatory requirements”. It 
follows therefore that this is what the authors intend the purpose of the QMS to be, and 
although this is not explicitly stated among the requirements it is inferred in the intro-
duction (0.1) and in lieu of any other statement in ISO 9001 this confi rms the purpose 
of the QMS referred to in ISO 9001. 

 Accountability is “the quality of being accountable; liability to account for and answer for 
one’s conduct, performance of duties” (OED, 2013). With respect to the QMS, the standard 
therefore requires top management to answer for the effectiveness of the QMS. So, if the 
QMS is fulfi lling its purpose, top management should be able to explain what the organiza-
tion is doing that has brought about and will sustain that success. If the QMS is not fulfi lling 
its purpose, top management should be able to explain what the organization is doing that 
has brought about its failure and what if anything is being done to remedy that situation and 
prevent its recurrence (i.e. corrective action). 

 Why is this necessary? 

 Although top management may refer to the QMS by different names such as business 
management system or operating system, it is the system they have established for pro-
viding products and services that create and retain satisfi ed customers. It is supposed 
to make the right things happen and prevent the wrong things from happening and not 
simply be regarded as a set of documents that are created, maintained and audited by the 
quality department. Although the quality department or its equivalent (if one exists) may 
have taken the lead in developing the QMS, it is top management who own it because 
it’s part of the organization they established. If the QMS isn’t successful the organiza-
tion won’t be successful, revenue will fall and so will profi ts. They have a vested inter-
est in the success of the QMS and should therefore willingly be able to account for its 
effectiveness. 

 Were top management to be unable to account for the effectiveness of the QMS or 
whatever name they give it, it would demonstrate their ignorance of the system that 
creates and retains satisfi ed customers and put into question their ability to manage the 
organization. 
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 How is this addressed? 

 For top management to be able to explain the performance of its QMS they need to have: 

 a) participated in the stakeholder analysis when the quality objectives were derived; 
 b) a good understanding as to how these objectives are achieved, what the critical param-

eters are, what risks have been addressed and what risks the organizations remains 
exposed to; 

 c) access to information on past and current performance (this information should be 
presented in a form that enables them to answer question 3 below). 

 How is this demonstrated? 

 Demonstrating that top management are taking accountability for the effectiveness of the 
quality management system may be accomplished by presenting evidence which responds 
to the following fi ve questions: 

 1 What is it that we are trying to achieve with respect to quality? (These are the quality 
objectives and measures of success – the KPIs.) 

 2 What have we done to enable us to achieve these objectives? (These are the processes 
that have been designed to produce outputs that meet these objectives and which are 
being or will be executed as necessary.) 

 3 How are these processes performing relative to the objectives? (These are the results 
being achieved against the key performance indicators.) 

 4 What action was taken to prevent recurrence on the last occasion that performance in 
any one of these processes fell below the standard? 

 5 How do you know that these quality objectives are necessary and suffi cient to address 
the needs and expectations of your stakeholders? (This should be evident from a recent 
stakeholder analysis which shows how the objectives have been derived from stake-
holder needs and expectations.) 

 Ensuring quality policy and quality objectives are established 
and are compatible (5.1.1b) 

 What does this mean? 

 We will concentrate here on the role of top management in ensuring the quality policy and 
quality objectives are established and are compatible. Establishing policy and objectives that 
are compatible is addressed in  Chapter 19 . The context and strategic direction of the organi-
zation is explained in  Chapter 12 . 

 In the fi rst version of ISO 9001, top management was required to defi ne and document 
its policy for quality, including objectives for quality, and its commitment to quality. In the 
2000 version, they were required to establish the quality policy and ensure quality objec-
tives are established and in the 2015 version top management are required to ensure that the 
quality policy and quality objectives are established for the QMS. However, the 2000 word-
ing remains extant as top management are required by clause 5.2.1 to establish the quality 
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policy. But there has been a change from requiring quality policy and objectives for the orga-
nization to requiring quality policy and quality objectives for the QMS. As the term quality 
can apply to anything, this change limits the quality policy and quality objectives to serving 
the purpose of those parts of the organization contributing to the provision of products and 
services to customers see  Box 17.4 . 

 Why is this necessary? 

 It is not uncommon to fi nd that quality policies and quality objectives have been defi ned 
by consultants or taken from books or a web page and put under the noses of top man-
agement to sign, which they do on the basis that they are needed to obtain an ISO 9001 
certifi cate. Although it will take more than a change in the way requirements are phrased 
to bring about a change in thinking within top management, it is a step in the right direc-
tion to require them to demonstrate leadership with respect to the policy and objectives 
in conjunction with ensuring the QMS achieves its intended results. This basically says, 
 We the management have set these goals and you can count on us to support you 100% in 
achieving them.  

 How is this addressed? 

 Quality policy 

 Organizations that have no policy regarding quality are allowing mediocre performance, 
mistakes, ineffi ciencies and low standards to prevail. It may also produce considerable varia-
tion in results as some managers pay attention to quality and others compromise quality by 
giving it a lower priority than other factors such as cost and delivery. 

 The fi rst step is therefore for top management to recognize the importance of paying atten-
tion to quality, secondly for them to refl ect on what policy they currently have regarding 
quality and then to determine what they want the quality policy to do. Afterwards they can 
assign someone to write it and these stages are addressed in  Chapter 19 . 

 Quality objectives 

 A quality objective is an objective that primarily benefi ts the customer by its achievement. 
It follows therefore that quality objectives are formulated when planning the QMS, that is, 
devising the system by which customers are created and retained (see also  Chapter 8 ). To 
ensure quality objectives are established that are consistent with the organization’s purpose 
and strategic direction top management must make sure that they come out of the strategic 
planning process as a result of identifying the issues relevant to the QMS, as shown in  Figure 
12.4 , and this is addressed in  Chapter 22 . 

 How is this demonstrated? 

 Demonstrating that top management has shown leadership and commitment relative to 
establishing quality policy and quality objectives for the quality management system may 
be accomplished by: 
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 a) presenting evidence of a process for establishing the quality policy and quality objectives; 
 b) showing where top management is involved in this process; 
 c) showing that before approval of the quality policy and quality objectives they are reviewed 

by top management for compatibility with the context and strategic direction. 

 Ensuring integration of QMS requirements 
into business processes (5.1.1c) 

 What does this mean? 

 This requirement touches on three concepts that need to be explained. 

 Quality management system requirements 

 The term  quality management system requirements  is used in three ways. It’s used in: 

 1 ISO 9001 to refer to the requirements of ISO 9001 itself; 
 2 ISO 9001 to refer to the requirements for an organization’s QMS; 
 3 the organization to refer to the requirements of the QMS such as internal policies, 

procedures, standards. 

 There are four requirements of ISO 9001 that refer to quality management system require-
ments, namely: 

 • 5.1.1c) about their integration into business processes 
 • 5.1.1f) about conforming to them 
 • 7.3c) about not conforming to them 
 • 9.1.2 about auditing for conformity with them 

 Considering that a requirement is defi ned in ISO 9000:2015 as “a need or expectation that is 
stated, generally implied or obligatory”, we are concerned not only with requirements stated 
in formal directives by management, customers and other stakeholders but general principles, 
norms and rules that are accepted for the industry sector in which the organization operates. 
These may include the instruments that guide what people under the organization’s control do 
and how and when they do it. These may be contained in policies, process descriptions, pro-
cedures, and other directives and general principles, norms and rules that may not be stated 
in documented information. 

 These requirements will have been determined as a result of understanding the context of the 
organization and understanding the needs of interested parties, and therefore become the organi-
zation’s own requirements for its QMS. These requirements may be stated in other management 
system standards such as IATF 16949 or ISO 13485 or in customer-specifi c requirements, but 
they may also arise from national legislation and legislation governing international trade. 

 If we assume that a QMS is a  quality management  system, (a system of managing quality) 
rather than a  quality  management system, (a management system for quality), the require-
ments are requirements for managing quality and therefore quality management require-
ments. This implies that if we satisfy these quality management requirements we will be 
deemed to be managing quality satisfactorily. 
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  Box 17.5    New requirement for integration 
 Previous versions of ISO 9001 required a QMS to be established and implemented 
and this was often interpreted as requiring a new system that responded to the 
requirements of ISO 9001 thus separating this “system” from the business as shown 
 Figure 3.1 . The new requirement for integration of the QMS requirements into the 
business processes is intended to change this perception so that the system in focus 
is those parts of the organization that create and retain customers and direct and sup-
port them. The QMS is therefore not a separate system but a systemic view of the 
organization from the perspective of how it creates and retains customers. 

 Business processes 

 Business processes are the processes that are intended to produce outputs that achieve busi-
ness goals and these are addressed in  Chapter 16 . 

 Integration 

 The requirement for integration of QMS requirements into business processes refers to 
requirements and not the system as a whole. It is therefore not suggesting that the QMS is to 
be integrated as a subsystem within the business processes. It is also not suggesting that the 
QMS is integrated with other systems such as an EMS or OHSMS. 

 Every requirement is implemented somewhere among the various business processes and 
not in isolation of them and this is illustrated by  Figure 17.3 . This shows each quality man-
agement requirement represented by a symbol being embedded into the part of the business 
process where it is to be implemented. A video on integrating a QMS is available on the 
companion website.   

 Why is this necessary? 

 Every requirement needs to get to the point of its implementation (i.e. conveyed to the peo-
ple whose actions will demonstrate conformity with it). Implementation is not assured until 
one can see where a specifi c action or arrangement fulfi ls a specifi c requirement. This point 
of implementation is somewhere among the various business processes. It may be incorpo-
rated in a policy at a high level or buried in a procedure at a low level. 

Figure 17.3   QMS requirements integrated into business processes
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 How is this addressed? 

 Top management need to understand the factors that impede the process of conveying 
requirements to the point of their implementation. One of the greatest barriers to integration 
has been treating the development of a QMS as a documentation project. It has led to the 
QMS being perceived as a set of documents with little relevance to the work that people do 
in marketing, design, production or sales. It exists to please the auditors. 

 Another barrier is the language. It’s pointless placing policies within documents bearing 
the title “Quality Requirements” if that document does not pop up when it needs to be con-
sulted. It’s even worse if a user perceives from its title that it has nothing to do with what they 
are doing. For example, when referring to a document as quality requirements and includ-
ing information on hygiene in food preparation, refer to it as hygiene requirements in food 
preparation, and it’s more likely the requirement will get read by those preparing food in the 
kitchen. It’s also pointless categorizing information by the department that created it when 
it’s a different department that uses it. 

 Top management therefore needs to break down these barriers, and one solution is to 
encourage the people who work directly in particular processes to become involved in their 
development. It is they who implement the requirements but in a form that is relevant to 
what they do. The requirements must be written into training material and converted into 
habits or written into the information people use when doing their job. 

 How is this demonstrated? 

 Demonstrating that top management has shown leadership and commitment relative to 
ensuring the integration of the QMS requirements into the organization’s business processes 
may be accomplished by: 

 a) presenting evidence that the organization’s requirements for managing quality have 
been documented; 

 b) presenting evidence of the process by which the organization’s requirements for man-
aging quality are deployed; 

 c) selecting a representative sample of business processes and showing that the actions 
and decisions taken within these processes are guided by the organization’s require-
ments for managing quality and how they are to be achieved. 

 Promoting use of the process approach and risk-based thinking (5.1.1d) 

 What does this mean? 

 The process approach is explained in  Chapter 9 , and risk-based thinking is explained in 
 Chapter 10 , although risk-based thinking is now considered part of the process approach. 
These two concepts refl ect a way of thinking that is different from (a) a functional approach 
to managing work and (b) an over-cautious approach to uncertainty. 

 Neither business process management nor risk management is new, and it’s likely that 
thousands of organizations across the world have adopted such practices; however, they tend 
to be the larger enterprises. The process approach and risk-based thinking are less rigid than 
these formal practices but embody the same principles and so can be adopted by organiza-
tions of any size. Promoting the use of the process approach and risk-based thinking means 
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that top management must have adopted the associated principles and concepts and adapted 
their style of management to refl ect behaviours consistent with these principles and concepts 
that others will follow. 

 Why is this necessary? 

 Because work is always executed as a process, it may pass through a variety of functions 
before the desired results are achieved. If each function associated with the work serves 
a different objective this causes bottlenecks, confl icts and sub-optimization. Ultimately it 
results in strategies not being implemented and visions not being realized. 

 A rules-based approach to risk tends to promote an over-cautious approach when mak-
ing decisions, a tendency to stick with the status quo, follow the procedures regardless of 
the consequences and we can end up a slave to certitude as Leonardo Buscaglia tells us in 
 Box 17.6 . There is a degree of uncertainly in everything we do. For an organization, doing 
nothing is not an option but neither is throwing caution to the wind. Risk-based thinking 
enables us to understand the risks involved in taking or not taking a certain course of action, 
weigh up the potential benefi ts and harms of exercising one choice of action over another 
and make an informed decision that is advantageous to the organization. 

  Box 17.6    Freedom or slavery 
 The person who risks nothing, does nothing, has nothing, is nothing, and becomes 
nothing. He may avoid suffering and sorrow, but he simply cannot learn, feel, change, 
grow or love. Chained by his certitude, he is a slave; he has forfeited his freedom. 
Only the person who risks is truly free. 

 Dr Felice Leonardo Buscaglia (1924–1998), former professor in the 
Department of Special Education at the University of Southern California 

 How is this addressed? 

 Top management should not be promoting anything they don’t understand because they 
need to refl ect behaviours that others will follow. There is therefore a need for a promotion 
process which, in the context of managing quality, will include the following activities: 

 • reveal top management’s understanding of: 

 • processes and the way they believe they are currently managed; 
 • risks and the way they believe they are currently identifi ed and addressed. 

 • compare and contrast current understanding with the explanations of these concepts 
in  Chapters 9  and  10 ; 

 • reach agreement on an interpretation of the process approach and risk-based thinking 
that is consistent with the context of their organization and also with the explanation 
in clause 0.3 of ISO 9001; 

 • consider what the people at upper, middle and lower levels would be doing if they 
were applying these principles in the organization and come up with some realistic 
examples. (see  Chapter 5  for typical examples); 
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 • compile a briefi ng paper that captures the key statements including the examples; 
 • use the process approach and risk-based thinking in planning a trial promotion; 
 • conduct the trial promotion with a sample of employees at each of the three levels, 

briefi ng them on the process approach and risk-based thinking, handing out the briefi ng 
notes and subsequently test understanding; if necessary, revise the briefi ng paper until 
acceptable to the sample group. this sample group may become a source of champions 
to promote these concepts; 

 • cascade the briefi ng paper through the layers of management requesting they run 
awareness events, test understanding and gather feedback; 

 • collect and analyse feedback and take timely appropriate action; 
 • continue to collect information as issues arise and undertake improvement in the 

promotion and awareness process. 

 This sequence of actions is a systematized approach which may not be appropriate in all 
situations. It is primarily a communication process (see  Figure 31.1 ) that attempts to change 
ways of thinking, and the rate of adoption will differ depending on the different ways people 
learn (see  Box 17.1 ) and the paradigms they hold (see  Box 8.6 ). 

 How is this demonstrated? 

 Demonstrating that top management are showing leadership and commitment by promoting 
the use of the process approach and risk-based thinking may be accomplished by: 

 a) presenting evidence of a process for promoting the use of the process approach and 
risk-based thinking; 

 b) selecting a representative sample of managers at upper, middle and lower levels and 
seeking evidence of the extent to which they are aware of the process approach and as 
appropriate: 

   i how it affects the way they manage the work for which they are responsible; 
 ii their interface with co-workers in the same department and in other departments 

 c) selecting a representative sample of employees at upper and middle levels and seeking 
evidence of the extent to which they are aware of risk-based thinking and how it 
affects the way they decide which course of action would be advantageous to the 
organization. 

 Ensuring resources are available (5.1.1e) 

 What does this mean? 

 Having determined requirements for the QMS, top management are under an obligation to 
ensure the resources needed for its establishment, implementation, maintenance and con-
tinual improvement are available. The word  ensure  means to make certain; therefore, top 
management should be in no doubt that the resources are available. However, this appears 
to contradict the requirement related to determining risks in clause 6.1.1. The availability of 
resources will be an uncertainty in many industries especially when there is a national short-
age of certain skills and there is competition for natural resources. 
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 As explained in  Chapter 15 , setting up a QMS includes provision of resources; otherwise, 
it cannot be claimed to exist except as a model. The specifi c resources to be considered are 
addressed in  Part 7 . 

 Why is this necessary? 

 Top management in particular need to ensure resources needed for the QMS are available 
because they direct the organization’s resources to the endeavours which they believe will do 
the most to advance the organization towards its goals. Which endeavour takes priority may 
sometimes vary on a daily basis, often dependent on which of the stakeholders are exerting 
the most pressure. 

 Since the publication of ISO 9001 in 1987 there have been some unhelpful interpreta-
tions of what a QMS is, and this has infl uenced top management behaviour. Some of these 
interpretations are described in  Chapter 3 . If top management perceive the QMS to be a 
set of documents, it’s likely they will think the resources needed for it are limited to pro-
viding the staff to maintain a set of documents and therefore not place it among their top 
priorities. If top management perceives the QMS to comprise all the elements that enable 
the organization to satisfy its customer, the resources needed will be those required for 
marketing, operations and support services – probably accounting for 80% of the resource 
budget. 

 How is this addressed? 

 Pitching the QMS as the engine that drives customers to the door and secures their loyalty 
is more likely to get top management to prioritize the availably of resources to the QMS 
but it will mean that every request for resources must be justifi ed by the extent to which it 
does this. However, there will be many endeavours demanding resources that qualify on 
this basis, and therefore the process by which resources are procured and allocated needs to 
include provisions for presenting a sound business case. The business case should consider 
the impact on stakeholders from an assessment of the associated risks and opportunities and 
the process should give priority to those demands for resources that will bring benefi t to 
customers – an approach which is consistent with the organization being customer focused 
(see  Chapter 18 ). 

 It will, of course, be necessary to weigh the short-term and long-term benefi ts. Applying 
resources to fi x an immediate problem may delay a long-term solution being funded which 
is a case for applying risk-based thinking (e.g. sacrifi cing a current customer’s satisfaction 
for the opportunity of securing a long-term relationship with a larger group of customers). 
There may be situations where priority must be given to other stakeholders but these should 
not set a precedent. 

 In theory, top management could demonstrate that they are ensuring the availability of 
the resources needed for the QMS by including categories in the resource budgets that can 
be identifi ed as serving the establishment, implementation, maintenance and continual 
improvement of the QMS but in practice it is not feasible. This would require the QMS to 
be distinguishable from other systems when in practice the QMS is merely a model and not 
a physical entity. One approach is to tag budget entries that serve the QMS but if 80% of the 
resource budget is allocated as suggested earlier, it might be simpler to tag entries that don’t 
infl uence customer behaviour (see  Box 17.7 ). 
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 How is this demonstrated? 

 Demonstrating that top management is showing leadership and commitment relative to the 
availability of resources needed for the QMS may be accomplished by: 

 a) presenting evidence of a process for procuring and allocating resources which includes 
provision for prioritizing allocation based on a sound business case; 

 b) presenting evidence that any resources needed for the QMS would be given priority; 
 c) selecting a representative sample of requests for resources needed for the QMS and 

showing that top management sanctioned the request where the business case was valid. 

 Communicating the importance of effective quality management (5.1.1f) 

 What does this mean? 

 Communicating the importance of effective quality management depends on what the sender 
and receiver of the message understand by the term  quality management . Even when Ackoff 
used the term in an interview with Deming, it did not strike an immediate accord with Dr 
Deming, as seen in  Box 17.8 . ISO defi ne the term  quality management  as shown in  Box 
17.9 . Although this defi nition emphasizes that quality management must be led from the top 
and that its implementation involves all members of the organization, it doesn’t have the 
simplicity of Ackoff’s succinct statement. It’s not that the ISO defi nition is wrong, but that 
Ackoff’s defi nition is better for use by top management. 

Box 17.8   Ackoff and Deming on quality management
DR. ACKOFF:  How many universities that you are aware of have programs now 

in teaching quality management?
DR. DEMING:  I don’t know what quality management is. Quality is a product, 

not a method.
DR. DEMING:  Put the question another way.
DR. ACKOFF:  By quality management I mean how do you manage in such a way 

as to increase the quality of the output of an organization? I don’t 
mean the management of quality; I mean the management of an 
organization to produce quality.

Taken from the transcript of an interview with Dr. Ackoff and Dr. Deming in 1992 
on “A theory of a system for educators and managers”.

Box 17.7   Resources needed for the QMS
If it infl uences customer behaviour, supplier behaviour or employee behaviour, it 
counts.
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  Box 17.9    ISO defi nes quality management 
 “Coordinated activities to direct and control an organization with regard to quality. 

 Quality management can include establishing quality policies and quality objectives, 
and processes to achieve these quality objectives through quality planning, quality 
assurance, quality control, and quality improvement.” 

 (ISO 9000:2015) 

 The requirement is for communicating the importance of  effective  quality management 
not simply communicating the importance of quality management. Quality is a variable as 
we explained in  Chapter 6 , therefore even when an organization fails to satisfy some of its 
customers, it is managing quality but not doing it effectively. There is also no one way of 
increasing the quality of a person’s, group’s or organization’s outputs. Not only is quality 
a variable but also, the ways of increasing the quality of outputs are also variable. What is 
appropriate in one situation may be totally inappropriate in another. It may also be the case 
that a person adopts a particular way of increasing the quality of their outputs which causes 
instability in the system. 

 The second part of the requirement is communicating the importance of conforming to the 
QMS requirements. These requirements were defi ned in  Chapter 15 . 

 Why is this necessary? 

 Telling people that quality is important is not enough on its own, as they also need to know 
how to work in such a way that will increase the quality of their outputs. This is expressed 
by the  term quality management , and it’s important that this message comes from top 
management. 

 How is this addressed? 

 In addition to this requirement there are three other requirements on the same subject, each 
expressed in different ways: 

 • the requirements in 5.1.2 for demonstrating leadership and commitment with respect 
to customer focus; 

 • the requirement in 5.2 for communicating the quality policy and; 
 • the requirements in 7.3 for persons doing work under the organization’s control to be 

aware of the quality policy, quality objectives, their contribution to the effectiveness 
of the QMS and the implications of not conforming with the QMS requirements. 

 The task of educating the workforce to work in a way that will consistently increase the qual-
ity of their outputs rests with the individual managers but their task is eased a great deal if its 
importance has been emphasized by top management. 

 It is for top management to express the importance of effective quality management in 
their own words, and they may fi nd it useful to emphasize the importance of developing 
a reputation for excellence in quality and what it means to the organization in terms of 
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attracting customers, creating employment, caring for the environment and contributing to 
society. From this standpoint, they could emphasize any number of factors on which effec-
tive quality management depends as illustrated in  Figure 17.4 .   

 How is this demonstrated? 

 Demonstrating that top management has communicated the importance of effective quality 
management and of conforming to the QMS requirements may be accomplished by: 

 a) presenting evidence that top management has informed personnel of the importance 
of quality management and of conforming to QMS requirements; 

 b) selecting a representative sample of personnel and establishing that they can identify 
the factors of their work they would focus on to increase the quality of their outputs 
and explain why these would have the most impact; 

 c) presenting the evidence top management have obtained that leads them to believe the 
workforce understands the importance of effective quality management and of con-
forming to QMS requirements; 

 d) selecting a representative sample of feedback from customers which includes positive 
and negative feedback and showing that it is consistent with these results. 

 Ensuring the QMS achieves its intended results (5.1.1g) 

 What does this mean? 

 For an ISO 9001 compliant QMS, the intended results of the QMS as explained in  Chapter 
12  are as a minimum: 

 a) consistent provision of products and services that meet customer and applicable statu-
tory and regulatory requirements; 

Figure 17.4   Factors affecting reputation for quality
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 b) demonstrated conformity to ISO 9001; 
 c) enhanced customer satisfaction. 

 The implication in this requirement is that these results are to be achieved by the QMS 
rather than by something else. If the QMS is perceived as a set of rules for instance, these 
results could be achieved by a combination of playing by the rules or by breaking them if 
the rules disproportionately constrain what people do. If, as has been stated many times, 
the QMS is perceived as  a systemic view of the organization from the perspective of how it 
creates and retains customers , the QMS includes everything that infl uences those results, 
whether people are playing by the rules or breaking them. Knowing what causes success 
or failure is a continuing issue in any organization. ISO 9001 is based on the premise that 
an organization can establish a system that will produce the previously noted results and 
can control the forces which infl uence this endeavour. However, if this was true, no ISO 
9001 certifi cated organization would ever have unsatisfi ed customers. Top management 
cannot ensure (make certain) that the QMS will deliver these results because they don’t 
control the universe but they can make every endeavour to enable the QMS to achieve its 
intended results. 

 Why is this necessary? 

 People cannot be held responsible for results over which they have no control, and this 
means having the ability to regulate performance in the event it is substandard. Clause 5.1.1a 
makes top management accountable for the effectiveness of the QMS, and with this brings 
the responsibility for results and hence the requirement for them to ensure the QMS achieves 
its intended results. Clause 5.1.1g is therefore a consequence of clause 5.1.1a. 

 How is this addressed? 

 For top management to regulate the performance of the QMS they need valid information on 
the performance of the QMS. This information is the same as would be subject to manage-
ment review and is addressed in  Chapter 56 . However, top management should have access 
to such information on an on-going basis and not have to wait for a full review of the QMS 
to determine whether to intervene and issue directives for changes to be made. 

 There should be indicators that will alert top management to the current health of the 
QMS. Those indicators of performance relative to quality objectives are candidates for being 
the key performance indicators. However, there may be dozens of quality objectives, and 
so it’s vital that the “key” performance indicators are exactly that. Regularly providing top 
management with a graphic representation of performance against each key objective is 
considered necessary for them to exercise control. 

 Although top management need this information and have a responsibility to intervene 
and cause performance to change, much of the information reaching top management is 
historical (i.e. the time when an intervention would correct performance has passed). The 
role of top management in this situation is to gain confi dence that the controls in place on 
the front line are effective in maintaining performance. However, there may be situations 
where someone has taken their eye off the ball and it doesn’t become apparent until top 
management become aware of the “big picture”. With the use of modern IT aids, a real-time 
dashboard with information on KPIs can be accessible to top management whether they are 
in their offi ce or travelling. 
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 How is this demonstrated? 

 Demonstrating that top management has shown leadership and commitment relative to 
ensuring the QMS achieves its intended results may be accomplished by: 

 a) presenting evidence that the performance of the QMS against key performance indica-
tors is being reported to top management; 

 b) presenting evidence that top management is reviewing this information and has inter-
vened when performance is not as good as expected; 

 c) presenting evidence that the organization is consistently providing products and services 
that meet customer and applicable legal requirements. 

 Encouraging contribution to the effectiveness of the QMS (5.1.1h) 

 What does this mean? 

 Everyone whose work affects the quality of products and services provided to custom-
ers contributes to the effectiveness of the QMS in one way or another. Top management 
therefore needs to create conditions in which all these people are motivated to participate 
in improving the effectiveness of the QMS. The degree to which people are motivated to 
participate is referred to as employee engagement. Ghaleiw defi nes it as “the degree of an 
employee’s positive or negative emotional attachment to their job, colleagues and organi-
zation that profoundly infl uences their willingness to learn and perform at work” (Ghaleiw, 
2015). Employee engagement is a variable, as some people are not engaged or actively 
disengaged, and there are occasions when lack of engagement is solely attributable to the 
individual. The person may have a bad attitude or lack awareness of what impact his or 
her contribution makes to other workers, the organization and its customers and the other 
stakeholders. But the question to ask is this: Was the person hired in that state, or did 
something happen in the organization that prompted that attitude? If the person was hired 
that way, the organization should revisit its recruitment process (Rothwell, 2007). It is not 
a case, as implied in the requirement, that top management should be  directing  persons to 
contribute. Employees must be willing contributors as emphasized with point 8 of Dem-
ing’s 14 points for management in which he advocated that they should “Drive out fear” 
(Deming W. E., 1982) 

 Why is this necessary? 

 Jon Choppin made the point that “any organization can become the best, but only with the 
full co-operation and participation of each and every individual contributor” (Choppin, 
1997). A similar point was made by Steven Covey: “A cardinal principle of total quality 
escapes many managers: you cannot continually improve interdependent systems and pro-
cesses until you progressively perfect interdependent, interpersonal relationships” (Covey, 
1992). 

 If we expand the system to include the organization and its customers, suppliers and mem-
bers of the community with which it interacts, these individuals that Choppin refers to need 
to include everyone with whom members of the organization communicate. Creating any-
thing but a harmonious relationship with its employees, customers, suppliers and the com-
munity can only be detrimental to the organization’s success. 
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 How is this addressed? 

 Research shows that workplaces in which employees have a high level of self-interest 
invested in the organization’s success will be highly productive (Rothwell, 2007). Creating 
and retaining customers is a team effort, and top management does not have the monopoly 
on ideas for increasing the quality of organization’s outputs. It is therefore necessary to 
engage with employees to encourage ideas for increasing the quality of a person’s outputs 
from the individuals themselves or from the team in which they work. 

 Employers cannot employ a part of a person – they take the whole person or none at all. 
Every person has knowledge and experience beyond the job they have been assigned to per-
form. No one is limited in knowledge and experience to the current job they do. 

 What managers do and how they behave sets the tone for employee engagement. Closed-
door management leads to distrust among the workforce. It is therefore not uncommon for 
those affected by decisions to be absent from the discussions with decision makers. Decisions 
that stand the test of time are more likely to be made when those affected by them have been 
involved. Managers should be seen to operate with integrity and this means involving the people. 

 Contributions from the workforce are unlikely to be forthcoming if employees don’t feel 
valued. At one end of the spectrum are detached contributors, employees who see the value 
of work for its near-term economic benefi ts. At the other end are accomplished contribu-
tors, employees who see work as an opportunity to be a valuable part of a winning team 
(Rothwell, 2007), and it’s the role of top management to manage a process that transforms 
detached contributors into accomplished contributors. This process is the employee engage-
ment process the key stages of which are shown in  Figure 17.5 .   

 The cultural traits are the desired behaviours. They are what the leaders would expect to 
be happening in an organization in which the employees were engaged. 

Figure 17.5   Employee engagement process relative to quality

  Box 17.10    Everyone is engaged 
 Everyone is engaged in something. They might just not be engaged in anything 
remotely of interest to the organization in which they are employed. 
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 The key to employee engagement is for managers to focus on how things are done and 
how people work together, rather than the shorter but less effective approach of dictating 
the outcomes desired. An acute awareness of the factors that cause and prevent employee 
engagement is an essential prerequisite for managers when interacting with their workforce. 
A lot of research has been done to discover what engages and disengages employees in the 
workplace. One such study carried out in 2015 by Ghaleiw identifi ed many of these factors 
which are reproduced with permission in  Table 17.2 .     

 How is this demonstrated? 

 Demonstrating that top management have shown leadership and commitment relative to 
engaging, directing and supporting persons to contribute to the effectiveness of the QMS 
may be accomplished by: 

 a) presenting evidence that top management has developed a process that stimulates 
employees to contribute to the effectiveness of the QMS; 

 b) presenting evidence that top management has agreed the cultural traits they want to 
create to produce accomplished contributors to the QMS; 

Table 17.2   Factors affecting employee engagement

Factors that cause and enhance people engagement Factors that prevent/destroy people engagement

•  Helpful and effi cient systems and structures
•  A workplace that is full of encouragement and 

support for the people who deliver the desired 
business results.

•  Positive and easy two-way communication. 
People are informed about issues that are 
directly related to their jobs.

•  People share their knowledge and focus on 
looking for and leveraging one another’s strengths.

•  People are learning from their mistakes, 
because mistakes are seen as learning 
opportunities and quickly forgiven.

•  Positive energy and positive people. The spirit 
of teamwork is very strong.

•  People are willing to take on more tasks – they 
push boundaries.

•  People are eager to learn and their capability 
is being constantly assessed and improved 
through an effective training and development 
process.

•  Creativity and innovation are strongly 
encouraged.

•  People are treated fairly by their managers and 
they treat each other with dignity and respect.

•  Quality work is recognized and rewarded.
•  High loyalty and strong commitment to deliver 

a successful project.
•  Very cooperative, close relationships 

characterized by true caring and friendships.

•  Aggressive line managers who demonstrate 
their lack of respect to their employees.

•  Unclear role and responsibility combined with 
unrealistic, unachievable objectives.

•  Lack of guidance and direction by the line 
managers.

•  Lack of openness and honesty which creates 
mutual distrust, hence constant worrying and 
suspicion becomes the norm.

•  Lack of knowledge and experience sharing.
•  Excessive time wasted defending positions and 

decisions. Hostile, energy-draining behaviours 
(yelling, blaming, accusing), that is, strong 
blaming culture.

•  Intense political atmosphere and disregard to 
cultural differences.

•  Ignoring people training and development.
•  Favoritism.
•  Lack of recognition.
•  Painful micro-management and bureaucracy 

(unhelpful management system).
•  Creativity and initiative are neither encouraged 

nor appreciated.
•  The individual’s own negative behaviour, way 

of thinking, values and what work actually 
means to him or her contribute to his or her 
lack of engagement.
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 c) selecting a representative sample of employees and presenting evidence of their involve-
ment with the employee engagement process; 

 d) presenting evidence of employee surveys. 

 Promoting improvement of the QMS (5.1.1i) 

 What does this mean? 

 Promoting improvement of the QMS means that top management must adopt the improve-
ment principle and the process approach (see  Chapter 5 ) and adapt their style of management 
to refl ect behaviours consistent with these principles that others will follow. Improvement is 
addressed in detail in  Chapter 57 , but in general improving the QMS means improving the 
processes, products, services and the performance of the system. 

 Why is this necessary? 

 The reason why improvement in the QMS is necessary is that it is an open system, one 
subject to external infl uences. There may be specifi c processes that are stable and delivering 
outputs of the quality required and will remain stable provided none of the variable change. 
But very little remains stable for long and so improvement is necessary. 

 It was Ishikawa’s belief that standards quickly become obsolete (see  Box 17.11 ) and 
that organizations must continuously review their own quality standards, revise them and 
improve them. 

  Box 17.11    Ishikawa on standards 
 There are no standards – whether they be national, international or company-wide – 
that are perfect. Usually standards contain some inherent defects. Consumer require-
ments also change continuously, demanding higher quality year after year. Standards 
that were adequate when they were fi rst established quickly become obsolete. 

 (Ishikawa, 1985) 

 How is this addressed? 

 To demonstrate they are committed to improving the QMS, top management need to initi-
ate improvements, not only when they are involved in the management review but on other 
occasions also, for example, when market intelligence fl ags up an issue that exposes those 
parts of the organization within the scope of the QMS to risk, or provides an opportunity to 
pursue to the organization’s advantage or when an issue from internal audit has been esca-
lated to them. 

 The employee engagement process will promote improvement in the QMS by empower-
ing employees to contribute their ideas for improvement in products, services, processes. 
However, it is important that everyone take heed of Ackoff’s message in  Box 20.4  to avoid 
destabilizing a process and the system by encouraging improvement without consideration 
of the consequence on the system. 
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 How is this demonstrated? 

 Demonstrating that top management has shown leadership and commitment with respect to 
the QMS by promoting improvement may be accomplished by: 

 a) presenting evidence that top management has initiated improvements in the QMS 
 b) presenting evidence that: 

     i employees are empowered to contribute suggestions for improving products, 
services and processes; 

   ii processes are periodically reviewed and improved; 
 iii policies, procedures, standards, codes, etc., are periodically reviewed and improved; 
 iv actions from internal audits are undertaken without undue delay. 

 Supporting other relevant management roles (5.1.1j) 

 What does this mean? 

 All the requirements in clause 5.1.1 are addressed to top management and this fi nal require-
ment points the fi nger at all the other managers and says “Now we are showing leadership 
and commitment with respect to the QMS, you need to follow our example in your area of 
responsibility.” The only requirement in clause 5.1.1 for which the other managers don’t 
have a remit is that for establishing the quality policy but they should be involved. 

 Why is this necessary? 

 To be a manager means sharing in the responsibility for the performance of the enterprise. 
Anyone who is not expected to take this responsibility is not a manager (Drucker, 1974). It 
is therefore only right that all managers exercise leadership relative to the QMS. 

 How is this addressed? 

 Top management may support their managers to exercise leadership relative to the QMS by: 

 • mentoring and coaching; 
 • developing the manager either through formal education and training or on-the-job 

training; 
 • supporting self-development. 

 How is this demonstrated? 

 Demonstrating that top management has shown leadership and commitment with respect 
to the QMS by supporting other relevant management roles to demonstrate their leadership 
may be accomplished by: 

 a) presenting evidence of a manager recruitment and development programme that includes 
aspects pertinent to increasing the quality of the organization’s outputs; 

 b) interviewing a selection of managers to establish: 

     i the extent of any education, training, coaching or mentoring provided; 
   ii that they understand the importance of all the aspects addressed in this chapter; 
 iii that reasonable requests for education and/or training have been granted. 
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 Introduction 
 Some organizations are driven by the needs of the shareholders to maximize shareholder 
value. In this situation, top management communicates the organization’s goals and the 
lower levels respond by adopting practices that enhance fi nancial performance. Within such 
a culture, each level responds to the needs of the level above and its performance is mea-
sured in fi nancial terms. This shareholder centric relationship is illustrated in  Figure 18.1  
where the customer-facing staff are at the base of the pyramid and the customers beneath it. 
Proponents of fi nancial performance measures argue that they are necessary because of the 
primary objective of companies to maximize shareholder value.   

 The premise on which maximization of shareholder value is based is that if organizations pur-
sue this goal, both shareholders and society will benefi t. This is a fl awed premise because a given 
variable can only be optimized, subject to other constraints. It cannot maximize both customer 
value and shareholder value. It must pick one main objective and treat the others as constraints – a 
principle of linear programming. Organizations must choose between making shareholder value 
the primary goal, subject to meeting a basic customer value hurdle, and making customer value 
the main goal, subject to creating a minimum shareholder value (Martin, 2010). 

 In organizations that are driven by the needs of the customer their goal is to maximize cus-
tomer value. They put the customer fi rst and in this situation, top management views itself as 
serving the needs of middle management who serve the needs of the customer-facing and sup-
port staff who in turn serve the needs of the customer (Miller, 2016). This customer-centric 
relationship turns the pyramid referred to earlier on its head as illustrated in  Figure 18.2 .   

 The customer-focused organization continually aligns its people, its processes, its prod-
ucts and services, in fact all aspects of the organization towards satisfying customer needs 
and expectations. It’s a belief that a strong focus on customers, paying attention to their 
needs, their expectations, their preferences and their opinions will lead to customer loyalty 
and outstanding success. If people were to ask themselves before making a decision – how 
will this decision keep our customers happy and our bottom line healthy? – the organization 
would begin to move its focus fi rmly in the direction of its customers. It’s an AND, not an 
OR, relationship. Successful organizations don’t keep their customers happy OR keep their 
bottom line healthy – it’s a cause-and-effect relationship. As explained earlier they can only 
optimize one variable so by keeping their customers happy they keep the bottom line healthy 
as long as the right things are done right. 

 The primary instrument for aligning the organization towards satisfying customer needs 
and expectations is the quality policy, and that is addressed in  Chapter 19  along with the 
axioms of customer fi rst and quality fi rst which is the objective that a customer-focused 
culture achieves. 

 Customer focus  18 
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 In this chapter, we examine the three ways by which top management are required to dem-
onstrate leadership and commitment with respect to customer focus in clause 5.1.2 namely: 

 • Demonstrating leadership regarding customer and applicable legal requirements 
 • Demonstrating leadership regarding risks and opportunities 
 • Maintaining focus on enhancing customer satisfaction 

 Demonstrating leadership and commitment (5.1.2) 

 What does this mean? 

 Customer-focused leadership is outwardly focused. It focuses on discovering and satisfying 
the needs and expectations of those who could or do receive a product or a service that is 
intended for or required by them. Demonstrating customer-focused leadership means that 

Figure 18.1   Shareholder- focused organization

Figure 18.2   Customer-focused organization
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when the lower ranks  see  that their leaders (from their direct supervisors to those in the 
executive suite) are committed to keeping the customer in their sights, they are more likely 
to strive for the same focus; they’ll follow their lead. The emphasis here is on seeing, and this 
means not only seeing their leaders are customer focused by the way they express themselves 
in information they release either orally or written, but also seeing how their leaders behave 
on a day-to-day basis both when operations are running smoothly and when problems are 
encountered. Leaders who put the customer’s interest fi rst are customer focused; they; 

 • listen to their customers and seek to understand their needs and expectations before 
offering their organization’s services; 

 • look for opportunities to help their customers be more successful; 
 • look for risks that may impede their customers’ success and address these risks in 

ways that are to their customers’ advantage; 
 • look for ways of enhancing customer satisfaction; 
 • assure their customers that any offerings will meet all applicable statutory and regula-

tory requirements; 
 • don’t look for ways of deceiving their customers; 
 • don’t look for ways of profi ting from a customer’s lack of expertise in a particular 

technology. 

 Why is this necessary? 

 Where individuals in an organization come face to face with customers a lack of awareness, 
attention or respect may lead to such customers taking their business elsewhere. Where 
individuals are more remote from customers, an understanding of customers in the supply 
chain will heighten an awareness of the impact of their actions and decision on customers. 

 Organizations exist to create and retain satisfi ed customers – those that do not do so fail 
to survive. Creating and retaining satisfi ed customers should be the principle concern of top 
management for it is from satisfi ed customers that a revenue stream is sustained. Organiza-
tions that help their customers resolve their problems, avoid risks, exploit opportunities and 
comply with the law are more likely to engender loyalty from their customers. 

 Not-for-profi t organizations have customers even though they may not refer to them as 
customers. Although the people the organization serves may not purchase anything, they are 
affected by what the organization does and if the organization fails to fulfi l their needs, it 
ceases to exist. Governments are a prime example. If they fail to satisfy the voters, they fail 
to be re-elected. It is therefore essential for the survival of an organization that it determines 
and meets customer requirements and ensures they are understood. 

 How is this addressed? 

 When communicating its vision and strategy for the organization, top management will need 
to emphasize the importance of listening to customers, understanding their needs and mobi-
lizing the organization around satisfying those needs. 

 Ensuring customer and applicable legal requirements are determined 

 For top management to ensure customer and applicable legal requirements are determined, 
leaders will have in place processes to research the market to reveal customer, preferences, 
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applicable legal requirements and opportunities for developing new products and services. 
They will also have processes in place to determine what requirements customers are seek-
ing to satisfy when they make enquires and place orders. It does not mean top management 
have themselves to determine customer and applicable legal requirements – it’s an activity 
they can delegate but they remain responsible for the results, therefore they need to be con-
fi dent that the processes they have commissioned are effective. 

 Ensuring customer and applicable legal requirements are understood 

 For top management to ensure customer and applicable legal requirements are understood 
leaders will put in place: 

 a) processes that will deploy these requirements to their point of implementation and 
ensure understanding by those responsible for meeting them; 

 b) review processes that confi rm understanding with the customer before acceptance of 
an order; 

 c) further reviews throughout the fulfi lment processes as a continual check on understand-
ing and will; 

 d) include customer awareness skills in any training provided to enable everyone to know 
who the customers are and be attentive to their needs and expectations. 

 Ensuring customer and applicable legal requirements are consistently met 

 For top management to ensure customer and applicable legal requirements are consistently 
met they will have in place processes for reporting on performance against customer and 
applicable legal requirements at regular board meetings. 

 Ensuring relevant risks and opportunities are determined and addressed 

 For top management to ensure that relevant risks and opportunities are determined and 
addressed they will have in place processes for identifying and addressing risks and oppor-
tunities at all stages of process, product and service development. They will also put in place 
formal reviews throughout the fulfi lment processes as a continual check on the effectiveness 
of processes for identifying and addressing risks and opportunities. 

 Ensuring that the focus on enhancing customer satisfaction is maintained 

 For top management to ensure that the focus on enhancing customer satisfaction is main-
tained they should regularly ask their direct reports: 

 • What lessons have you learnt from a customer recently? 
 • When was the last time you witnessed a customer using our products or services? 
 • What have you learnt recently of your staff’s attitude towards customers? 
 • What risks have been identifi ed recently that that could potentially impact customer 

satisfaction? 
 • What opportunities have been identifi ed recently to make our customer more successful? 
 • What new statutory and regulatory requirements have been identifi ed to protect our 

customers when using our products and services? 
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 • What have you learnt from recent analysis of customer satisfaction levels? 
 • When was the last time a customer complaint was escalated to you to resolve? 
 • What initiatives are being deployed to identify and share customer insights and surface 

and resolve customer issues? 
 • What actions have you taken recently to directly or indirectly boost engagement with 

customers? 

 For every response to each of these questions top management should seek assurances as to 
the follow-up actions taken to reach a customer focused outcome. The link between employ-
ees, customers and profi tability is explained in  Box 18.1 . Top management want their direct 
reports to succeed who want their offi ce staff to succeed who want their front line to succeed 
who want their customers to succeed. The Cunard Line focuses all personnel under their 
control on their customers through use of the cornerstone statement in  Box 18.2 . 

  Box 18.1    Connecting the success factors 
 Employee satisfaction drives loyalty, which in turn drives productivity, because replac-
ing experienced workers is costly. Productivity drives value, value drives customer 
satisfaction, customer satisfaction drives customer loyalty and, ultimately, customer 
loyalty drives profi tability and growth. 

 (Field, 2008) 

  Box 18.2    Cunard Line’s cornerstone statement 
 At one point in every day one of our guests will come into contact with one of us, the 
Cunard employee, and at that moment in time we will be Cunard Line. Our entire rep-
utation as a company will be in our hands and we will make a lasting impression. The 
impression will either be good or it will be bad and we will have spoken to our guests 
more loudly than all of our community involvement, advertising and public relations 
put together. (Captured from literature available to Cunard passengers) 

 How is this demonstrated? 

 Demonstrating that top management exhibit customer focused leadership and commitment 
may be accomplished by: 

 a) presenting evidence that top management have expressed a commitment to putting 
customers’ fi rst; 

 b) presenting evidence that top management has put processes in place: 

     i that determine current and future customer and applicable statutory and regulatory 
requirements and deploy this information to the point at which it is implemented; 

   ii that confi rm understanding of a customer’s declared requirements, both with the 
customer and with those responsible for their implementation; 
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 iii that measure the extent to which customer and applicable statutory and regulatory 
requirements are being met at each stage of demand fulfi lment; 

 iv that identify and address risks and opportunities and assess the effectiveness of 
measures taken. 

 c) presenting evidence: 

 i that managers and their direct reports have regular contact with customers; 
 ii that top management reward customer-focused behaviour; 
 iii that performance relative to customers is visible for all employees to see how 

they are doing; 
 iv that managers and their direct reports are aware of the statutory and regulatory 

requirements that apply and can show how well they are being met; 
 v that managers and their direct reports have not sanctioned deviations from statu-

tory and regulatory requirements; 
 vi that top management is holding their direct reports accountable for performance 

relative to customers rather than for adherence to procedures; 
 vii that managers and their direct reports are measuring parameters that have been 

derived from customer and applicable statutory and regulatory requirements; 
 viii that personnel are acting in way that is consistent with being customer focused. 
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  For if the trumpet give an uncertain sound, who shall prepare himself to the battle?  
  The First Epistle of Paul the Apostle to the Corinthians Verse 14:8  

 Introduction 
 This is one of the most important requirements in ISO 9001 because it is intended to encour-
age the desired behaviour relative to quality. 

 Policies are enacted where there are choices to be made and often set one organization 
apart from another. All organizations will therefore have policies. They will exist at all lev-
els in an organization but they might not be referred to as policies. Any guide to action or 
decision whether or not it is documented, can be classed as a policy. At the corporate level 
policies generally act as constraints on how its objectives are to be accomplished or may be 
instruments for translating the organizations shared values into artefacts. These may include 
policies on a wide range of issues examples of which are listed in  Chapter 32 . In any particu-
lar situation, a policy will infl uence which factors are to be given priority, for example, in 
clinching a deal with a customer, should the salesperson give priority to selling the organiza-
tion’s services over understanding customer needs, or promise a deliver date the customer 
wants regardless of what the organization can achieve? As was explained in  Box 6.2 , the 
decision as to whether something is of satisfactory quality rests with the receiver not the 
producer and therefore a quality policy is applied to producers in order that they may act in 
a way that satisfi es the recipients of their work. 

 There is some duplication in these requirements: 

 • The quality policy is required to be maintained in both clause 5.2.1 and 5.2.2a. 
 • The quality policy is required to be available in both clause 5.2.2a and 5.2.2c. 
 • The quality policy is required to be implemented in 5.2.1 but also required to be 

applied in 5.2.2b. 
 • Communication conveys meaning; otherwise, it’s just sending messages, and yet clause 

5.2.2b requires both communication and understanding of the quality policy. 

 In this chapter, we examine the eight requirements of clause 5.2 in fi ve separate sections, 
namely: 

 • Establishing a quality policy that is appropriate (5.2.1a), c) and d)) 
 • Providing a framework for quality objectives (5.2.1b) 

 Policy  19 
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 • Maintaining the quality policy (5.2.2a) 
 • Communicating and applying the quality policy (5.2.2b) 
 • Availability of the quality policy (5.2.2a) and c)) 

 Establishing a quality policy that is appropriate (5.2.1) 

  Box 19.1    Quality policy 
 Quality policy is defi ned as the “intentions and direction of an organization as for-
mally expressed by its top management related to quality” (i.e. the degree to which a 
set of inherent characteristics of an object (i.e. anything perceivable or conceivable) 
fulfi ls requirements (i.e. needs or expectations). 

 (ISO 9000:2015) 

 What does this mean? 

 Quality policy 

 ISO 9000:2015 defi nes a quality policy as a “policy related to quality” which only reveals its hid-
den meaning after substituting the ISO 9000 defi nitions for the words  policy ,  quality ,  requirement  
and  object  (see  Box 19.1 ). This implies that a quality policy is not limited to top management’s 
intentions and directions with respect to the organization’s products and services and can equally 
apply to anything that is needed or expected. Whereas other policies will focus on specifi c aspects 
of management such as pricing, investment, procurement or safety, the quality policy focuses on 
how well activities are performed, whether it’s producing an output, running a meeting or deal-
ing with a dispute, there are needs and expectations to be met. The quality policy establishes the 
organization’s position on how those needs and expectations are to be met. However, the quality 
policy required by ISO 9001 is limited to that needed for the QMS, which the standard confi nes to 
the products and services provided to customers. Therefore, at a minimum the quality policy must 
address customer needs and expectations, but this depends on many other needs and expectations 
also being met such as the outputs of processes within the scope of the QMS. 

 Organization purpose, context and strategic direction are explained in  Chapter 12 . Estab-
lishing a quality policy that is appropriate to the purpose of the organization means that it 
must be consistent with what the organization has been set up to do and where it is going. 

 Establishing a quality policy 

 For a policy to become established, it must refl ect the beliefs of the organization and under-
pin every conscious thought and action. A quality policy that is posted in the entrance hall is 
published, but not established. However, the requirement to  establish a quality policy  means 
something different. It means  formulating  a quality policy because clause 5.2.2 addresses the 
communication and application of the quality policy etc. 

 Commitment to continual improvement 

 There are three requirements for improvement in clause 10.1, one of which addresses 
improvement of the performance and effectiveness of the QMS and a requirement for 
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continuous improvement of the QMS in clause 10.3. As explained in  Chapter 59  improve-
ments in the QMS are not improvements in products and services unless they arise as a con-
sequence. Therefore, the quality policy is not required to include a commitment to improve 
products and services. 

 Commitment to satisfy applicable requirements 

 Applicable requirements are the requirements of customers and other interested parties that 
apply to the provision of products and services the organization offers to its customers. In the 
context of the quality policy they are not intended to be requirements other than the above 
but as the defi nition of the term  quality  widens it to the quality of anything, the policy may 
be extended to apply to the quality of anything. 

 Why is this necessary? 

 It is necessary for top management to impress on their workforce that the organization has 
entered into certain obligations that commit everyone in the enterprise. Such commitments need 
to be communicated through policy statements to ensure that when taking actions and making 
decisions, staff give top priority to meeting the requirements of the relevant interested parties. 

 As was explained in  Chapter 8 , emergence is the unexpected and unanticipated results 
that arise from interactions within a system. It is therefore necessary to create conditions in 
which people can be relied upon to exhibit desired behaviours so that the results they pro-
duce will be, in most cases, expected and anticipated. 

 When effort is not expended on keeping things in order, keeping them up to date, organi-
zations will slowly go into decline and therefore continual improvement is necessary to not 
only maintain the status quo but also equip the organization to face new challenges. 

 How is this addressed? 

  Box 19.2    Guiding principles at Toyota 
 1 Honour the language and spirit of the law of every nation and undertake open and 

fair business activities to be a good corporate citizen of the world. 
 2 Respect the culture and customs of every nation and contribute to economic and 

social development through corporate activities in their respective communities. 
 3 Dedicate our business to providing clean and safe products and to enhancing the 

quality of life everywhere through all of our activities. 
 4 Create and develop advanced technologies and provide outstanding products and 

services that fulfi l the needs of customers worldwide. 
 5 Foster a corporate culture that enhances both individual creativity and the 

value of teamwork, while honouring mutual trust and respect between labour 
and management. 

 6 Pursue growth through harmony with the global community via innovative 
management. 

 7 Work with business partners in research and manufacture to achieve stable, long-term 
growth and mutual benefi ts, while keeping ourselves open to new partnerships. 

 (Toyota-Global, 2015) 
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 Refl ecting on the current policy with regard to quality 

 Before writing a quality policy, the top management team should refl ect on the shared val-
ues, principles or philosophy that has guided the organization to where it is today. If not 
already documented, they should attempt to write down their guiding values, principles or 
philosophy and reach a consensus on what they are. Toyota, for example, has seven guid-
ing principles (see  Box 19.2 ). Principles 3 and 4 could be regarded as the quality policy, 
but Toyota also has a corporate social responsibility policy that is an interpretation of the 
guiding principles at Toyota that takes into consideration Toyota’s relations with stakehold-
ers. Among the statements is “Based on our philosophy of ‘Customer First’, we develop 
and provide innovative, safe and outstanding high quality products and services that meet a 
wide variety of customers’ demands to enrich the lives of people around the world (Guiding 
Principles: 3 and 4).” 

 Among the existing values and principles might be found statements referring to quality, 
customers, standards, regulations, improvement or innovation that avoid the need to create a 
document carrying the label  Quality Policy . Even so, the wording will need to be reviewed 
to confi rm whether it provides suffi cient guidance to encourage the desired behaviour rela-
tive to quality. 

 What do we want the policy to do? 

 In clause 5.2.1b) the standard requires the policy to provide a framework for establishing 
quality objectives, and this is addressed later, but it’s not the only thing the policy needs 
to do. 

 As stated previously, policies are enacted where there are choices to be made. It’s doubtful 
that any organization would not want to satisfy its customers but individuals are faced with 
having to balance what they see as competing objectives both corporate and personal (see 
also balancing objectives in  Chapter 9 ). What they may think may be in the organization’s 
short-term interests may not be in the organization’s long-term interests but short-term solu-
tions often have long-term effects. Deming referred to this as  a lack of constancy of purpose  
(Deming, 1994). For an organization to achieve its vision it needs constancy of purpose, and 
the quality policy is one such artefact to create constancy of purpose relative to quality. For 
example, do you want: 

 • customers to receive defective products even if they will accept them? 
 • employees to put quality fi rst and consequently potentially stop the production line? 
 • an environment where employees hide their mistakes or freely own up to them? 
 • an environment where employees walk by problems they fi nd or alert the area 

supervisor? 
 • employees to meet targets beyond the capability of the process by cheating or do you 

want them to get the targets changed to align with the process’s assessed capability? 
 • downstream processes to compensate for the poor quality provided by upstream 

processes? 
 • employees to tolerate poor performance of materials, equipment, facilities, processes, 

people or initiate improvement? 
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 If your top management is not serious about quality, whether it’s good or bad, the people 
under its control and your customers will soon get the message, whatever the quality policy 
may state. 

 It is not uncommon to fi nd quality policy statements similar to the following from the 
Internet: 

 We will consistently provide products and services that meet or exceed the require-
ments and expectations of our customers. We will actively pursue ever improving qual-
ity through programs that enable each employee to do their job right the fi rst time and 
every time. 

 Taken in isolation we can’t assess whether this statement is compatible with the context 
and strategic direction of the organization. However, it ticks the boxes for conforming with 
clause 5.2.1 b), c) and d) as it can be used as a framework for setting quality objectives, it 
commits the organization to satisfy customer requirements and expectations and commits it 
to continual improvement. However, how will it affect what employees do? 

 Employees may believe that unless they are responsible for delivering products or ser-
vices to customers, it’s the quality department’s job to check that customer requirements are 
being met. Employees may also believe that they are to continue doing what they always 
do until required to engage in an improvement program. It may therefore not do what the 
organization wants it to do because it appears to be addressed to management. 

 Top management may therefore need to address these and many other issues before being 
satisfi ed that the quality policy is compatible with the context and strategic direction of the 
organization. 

 Expressing the quality policy 

 Policies are not expressed as vague statements or emphatic statements using the words 
 may ,  should  or  shall , but clear intentions by use of the words  we will –  thus expressing 
a commitment – or by the words  we are ,  we do ,  we don’t  and  we have  expressing shared 
beliefs. Very short statements tend to become slogans which people may not understand how 
they affect what they do. Their virtue is that they rarely become outdated. Long statements 
confuse people because they contain too much for them to remember. Their virtue is that 
they not only defi ne what the company stands for but how it will keep its promises. 

 Policies are more easily understood when expressed in terms that are understood by the 
employees. Terms such as  interested parties ,  quality management system  and even  quality 
policy  are ISO speak and not common among organizations that have not encountered ISO 
9001 and may not be readily understood. Spell it out if necessary, use language that is under-
stood in your organization – in fact it is highly desirable where relevant to state exactly what 
you mean rather than use the specifi c words from the standard. 

 Customer fi rst or quality fi rst 

 To make a quality policy readily understood many organizations turn to a single axiom that 
will focus the mind. Two such axioms are  customer fi rst  and  quality fi rst . 
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 As stated earlier, the Toyota philosophy is based on  customer fi rst . It started when 
Shotaro Kamiya became company president in 1935. Toyota lives by Kamiya’s phi-
losophy of “Customer fi rst, dealer second, manufacturer third” (Toyota, 2015). What 
this meant for the company was that to offer true customer satisfaction, they needed to 
be fl exible and respond to customers’ changing needs, thus subordinating the needs of 
manufacturing and dealerships to those of customers. Toyota does not depend for its sur-
vival on it making cars, but on satisfying its customers as illustrated in another example 
in  Box 19.3 . 

  Box 19.3    The misguided poultry farmer 
 Imagine you are a poultry farmer and you are in business to make money. You want 
to sell more eggs so as to make more money. If you perceive the process output to be 
money and you focus on that, you won’t get more eggs out of the hens just by shouting 
at them, and you would quickly run out of eggs and your hens would die. You’d make 
money alright but not for long, and even if hens are cheap and in plentiful supply the 
business would be unsustainable. 

 If you perceive the output as being class 1 eggs rather than money, and you focus 
on feeding the hens (the process) using some of the money you make to improve 
the process to consistently produce class 1 eggs, you will fi nd that the profi ts rise, 
suffi cient to purchase and feed more hens and thus grow the business. Thus focusing 
on the quality of the process and not the quality of the profi t is a more sustainable 
strategy. 

 We have known for a long time that the reputation of an organization stands on its approach 
to quality. Reputations are hard to win and easy to lose. Whatever top management proclaim, 
it is what individuals do that builds a reputation and therefore: 

 A. If the organization has a reputation for providing fault-free products or superior services 
that possess the features customers want, it is likely to become a world leader. 

 B. If the organization has a reputation for providing products or services that possess 
most of the features customers want but which might occasionally be faulty or below 
expectations, it is likely to become an average player in the market; being lower or 
higher in the ratings depending on the level of complaints it receives. 

 C. If the organization has a reputation for providing faulty products or inferior services 
that don’t possess the features customers want but appear as if they do, it is likely to 
become notorious for being a rogue trader. 

 It’s likely that top management will want their organization to emulate Type A but their cus-
tomers may look upon them as Type B or even C. 
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  Box 19.4    Advocates of quality fi rst 
 • 1890 Newport News Shipbuilding, builder of the Liberty Ships in WWII, their 

motto was “We will build good ships here; at a profi t if we can, at a loss if we 
must, but always good ships.” (Fox 1986) 

 • 1910 Henry Ford said that, “We have had just one main purpose during these 
years, and that is to give the people transportation of the most dependable 
quality at the lowest possible cost.” (Benson Ford Research Center, 2017) 

 • 1919 Robert Bosch declared that “it has always been an unbearable thought to 
me that someone should inspect one of my products and fi nd it inferior. I have 
therefore always tried to ensure that only such work goes out as its superior in all 
respects.” (Bosch 1885) 

 • 1981 Kaoru Ishikawa wrote in his book on total quality control that “the pursuit 
of short-term profi t loses competitiveness and ultimately long-term profi t whereas 
putting quality fi rst increases profi ts in the long run.” (Ishikawa, 1986) 

 • 1986 Masaki Imai famous for his book on Kaizen wrote that “if you take care of 
the quality the profi ts will take care of themselves.” (Imai, 1986) 

 • 1990 Ford Q101 Standard – “Quality comes fi rst – To achieve customer satisfac-
tion, the quality of our products and services must be our number one priority.” 
(FMC,1990) 

 • 2008 The entire Canon Group is working to uphold the president’s and COO’s 
policy of making a total commitment to “quality fi rst” (Canon, 2008). 

 • 2010 The BBC in its Strategic Review is putting quality fi rst as a way of showing 
that in spite of the cuts it must make, programme quality will not suffer. (BBC 2011) 

 • 2010 Toyota is putting quality fi rst in the new Auris production line in the UK. 
They say that “quality has never before been such a consideration for car buyers.” 
(Toyota, 2010) 

 • 2012 Chief Designer at Apple Computers Sir Jonathan Ive said that “our goal is 
not to make money but to make great products.” (Daily Telegraph 2012) 

 Not everyone under the control of an organization will know what the organization’s custom-
ers want. The standards they are working to likely have been derived from customer and appli-
cable legal requirements and are, in effect, substitute requirements. For these people  quality fi rst  
will be a better axiom than  customer fi rst .  Quality fi rst  or  making quality a priority  has been a 
management axiom for over 100 years, as indicated in  Box 19.4 . However, the terms can convey 
very different meanings. A video on putting quality fi rst is available on the companion website. 

 Using the quality management principles 

 In the ISO 9000:2015 defi nition of quality policy it is suggested that the eight quality man-
agement principles be used as a basis for establishment of the quality policy, and an example 
of such policies is presented in  Box 19.5 . If we take just any one of these policy statements 
they will look good in the lobby – visitors will be impressed – but the bottom line is whether 
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actual performance meets the expectations set. If no one thinks through the process for 
ensuring the links between the policy, the objectives and the outputs, the policy won’t be 
met with any consistency. 

  Box 19.5    A quality policy based on quality management principles 
  On customers  
 We will listen to our customers, understand their needs and expectations and endeavour 

to satisfy them in ways that meet the expectations of our other stakeholders. 
  On leadership  
 We will establish and communicate our vision for the organization and through our 

leadership exemplify core values to guide the behaviour of all to achieve our vision. 
  On people  
 We will involve our people in the organization’s development, utilize their knowledge 

and experience, recognize their contribution and provide an environment in which 
they are motivated to realize their full potential. 

  On processes  
 We will manage work as cross-functional processes so as to ensure the results they 

produce achieve pre-defi ned objectives. 
  On systems  
 We will manage the organization as a system of interdependent elements that are orga-

nized in such a way that they produce results that satisfy all our stakeholders. 
  On continual improvement  
 We will provide an environment in which every person is motivated to continually 

improve the effi ciency and effectiveness of our products, processes and our man-
agement system. 

  On decisions  
 We will base our decisions on the logical and intuitive analysis of data collected 

where possible from accurate measurements of product, process and organizational 
characteristics. 

  On relationships  
 We will develop alliances with those parties on which we depend for our success 

and work with them to jointly improve performance. We will also endeavour to 
manage those interested parties whose motives are malevolent without 

  On profi ts  
 We will satisfy our stakeholders in a manner that will yield a surplus that we will 

use to develop our capabilities and our employees, reward our investors and 
contribute to improvement in our society. 

  On the environment, health and safety  
 We will operate in a manner that safeguards the environment and the health and 

safety of those who could be affected by our operations. 

 Expressing a commitment to satisfy applicable requirements (5.2.1c) 

 The quality policy can state explicitly that the organization is committed to meeting applica-
ble requirements, but it would prompt people to ask what was meant by  applicable require-
ments . In the example given earlier is the statement “We will consistently provide products and 
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services that meet or exceed the requirements and expectations of our customers.” This limits 
the requirements to those of customers and (probably unintentionally) ignores legal require-
ments applicable to the organization’s products and services. It also ignores the requirements 
of other interested parties that are relevant to the organization’s products and services (e.g. the 
workers don’t want to incur injury or contract disease by handling the product). The principle of 
 quality fi rst  resolves this to some extent as it’s about fulfi lling expectations related to the object. 

 Expressing a commitment to continual improvement (5.2.1d) 

 The quality policy can state explicitly that the organization is committed to continual 
improvement of its QMS but doing that requires there to be an explanation somewhere of 
what a QMS is. To avoid use of the term  QMS  the policy could be expressed as  continually 
improving the system for creating and retaining customers . 

 Whenever top management are faced with a choice of pursuing an opportunity to enhance 
the performance of the QMS, they weigh up the advantages and disadvantages of accepting 
the status quo and fi nd ways of achieving their objectives that are consistent with the policy, 
and they also resist attempts to change the policy. This may involve delaying some improve-
ment until the conditions are more favourable. 

 Making the quality policy appropriate 

 Many statements in quality policies are generic in that they are appropriate to the purpose, con-
text and strategic direction of any organization – there is nothing about them that makes them 
specifi c. Were every organization to echo the same quality policy it would become unoriginal 
or hackneyed, a cliché or platitude that is supposed to be meaningful but has become a mother-
hood statement. Everyone says it, but it will never happen like, world peace. 

 Consider the fi rst statement in  Box 19.4 . It tells us what the company does and why it puts 
quality fi rst, and although those particular words are not used, it’s plain for all to see that is 
what it means. 

 The words chosen may create ambiguity or confl ict between purpose, context and strate-
gic direction. A quality policy that is appropriate for a bank is unlikely to be appropriate for 
a fast food outlet. For one thing, the purpose of a bank is to borrow and lend money, and the 
purpose of a fast food outlet is to provide a cheap meal quickly so they will place emphasis 
on different things. The context is also totally different and although both will seek to build a 
brand that customers can trust, their strategic direction will be different. A policy crafted for 
predictable situations such as mass production would not be appropriate for an innovative 
high-tech company that must take risks to make breakthroughs. By necessity it doesn’t get it 
right fi rst time – in fact it thrives on learning from mistakes. 

 The quality policy is not a mission statement but it may be embedded within a mission state-
ment and by doing so the issue of it being appropriate can be resolved. If it is believed neces-
sary to expand on the quality policy through explanation or examples of typical behaviours a 
separate quality policy statement may be more effective. Whatever solution is chosen, have 
your mission statement to hand and ask:  In what way might this/these statement(s) be inappro-
priate to our purpose or our context or not support our declared strategic direction?  

 You may need more than one quality policy if the organization offers fundamentally differ-
ent products and services to its customers. A high-tech company may offer standard products 
from its production line but also offer artifi cial intelligence solutions from its research unit or 
a calibration service from its metrology laboratory. It would probably want the quality poli-
cies to be different to create the conditions appropriate to the purpose of the unit. 
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  Box 19.6    Quality fi rst principle 
 When quality is made the fi rst priority in all actions and decisions the long-term needs 
and expectations of all stakeholders are assured. 

 How is this demonstrated? 

 Demonstrating that a quality policy has been established that conforms to the requirements 
of clause 5.2.1 may be accomplished by: 

 a) presenting the quality policy statement together with statements of the organization’s 
mission and vision and showing that the quality policy; 

     i is consistent with the organization’s purpose as stated in the mission statement; 
   ii is consistent with the organization’s context as stated in the mission statement; 
 iii supports the organization’s strategic direction as stated in the vision statement. 

 b) showing where the policy includes a commitment to continual improvement; 
 c) showing where the policy includes a commitment to meeting applicable requirements. 

 Providing a framework for quality objectives (5.2.1b) 

 What does this mean? 

 There are two different interpretations of this requirement. One interpretation is that it implies 
that each statement within the quality policy should have an associated quality objective and 
each lower-level quality objective should be traceable to higher-level quality objectives that 
have a clear relationship with a statement within the quality policy. Through this relation-
ship, the objectives deploy the quality policy. In this respect the quality policy would appear 
to be the mission statement of the organization. 

  Box 19.7    Policies and objectives 
 Policies differ from objectives in that policies remain effective until changed, whereas 
objectives remain effective until achieved. 

 The other interpretation is that the quality policy represents a set of guiding principles, 
values or constraints and, therefore when setting as well as reviewing quality objectives, 
these principles should be employed to ensure that the objectives are appropriate to or con-
sistent with the purpose of the organization. This means that the policies are used to measure 
or frame (put boundaries around) the objectives. It does not mean that the words used in the 
quality policy should somehow be translated into objectives. 

 The relationship between policy and objectives is important because ISO 9001 implies 
one is derived from the other but in reality, the relationship is quite different as illustrated in 
 Figure 19.1 .   
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 Why is this necessary? 

 There needs to be a link between policy and objectives otherwise the processes designed to 
achieve the objectives would be unlikely to be consistent with the policy. A consequence of 
displaying a quality policy and impressing on everyone how important it is, is that it becomes 
disconnected from real work. It does not get used unless it is also linked to the work that people 
do and such a link is made by using the policy to frame objectives or measure their achieve-
ment. For example, If an objective is to reduce toxic emissions to atmosphere by 10% and the 
quality policy was to put customers fi rst, the objective would be valid if stakeholder analysis 
showed that customers wanted a reduction in emissions but didn’t quantify it. However, if a 
legitimate pressure group wanted a reduction in toxic emissions of greater than 10%, this could 
legitimately be interpreted as a customer expectation because it would not be unreasonable to 
assume that customers would share the same concerns as the pressure group. Thus, the objec-
tive would need to change to a reduction in toxic emissions of greater than 10%. 

 How is this addressed? 

 Without being linked to the business processes, the quality policy remains a dream. There 
must be a means to make these policies a reality and it is by using the policies as measures of 
success for objectives that this is accomplished. By deriving objectives from customer needs 
and expectations and the policies from the constraints governing how these objectives will 
be achieved you will produce a series of objectives and measures for the enabling processes. 

 Purely as an exercise and not as a real policy, we could fabricate a policy that does provide 
a framework for setting objectives but it is not recommended. 

 How is this demonstrated? 

 Demonstrating that a quality policy provides a framework for setting quality objectives may 
be accomplished by: 

Figure 19.1   Policy – objectives – process relationship
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 a) presenting the quality policy statement together with statements of quality objectives; 
 b) showing that the results to be achieved are consistent with the quality policy; 
 c) showing how the measures of success for each objective align with the quality policy. 

 Communication and application of the quality policy (5.2.1b) 

 What does this mean? 

 For a policy to be communicated it must be brought to the attention of personnel. Personnel 
must be made aware of how the policy relates to what they do so that they understand what it 
means before action is taken. Without action, there is no demonstration that communication 
has been effective. If you are already doing it, publishing the policy merely confi rms that 
this is your policy. If the people do not exhibit the right behaviours, there will be a need to 
change the culture to make the policy a reality. 

 For a policy to be applied, it suggests that an action or decision is planned and then  before  
being taken, the policy is applied to produce a result consistent with the policy. If the policy 
was applied after the fact a result would be produced that was inconsistent and then an attempt 
made to correct the result which in many cases would be impossible, for example, after you 
have served a disgusting meal to a customer, you now take it away and serve a quality meal, 
following which your customer is bound to question your commitment to quality! 

 Why is this necessary? 

 A policy in a nice frame positioned in the lobby of an organization may impress the visitors 
but unless it is understood and applied when people carry out actions or make decisions, it 
will have no effect on the performance of the organization. 

 How is this addressed? 

 Communicating the quality policy 

 Top management need to establish an employee engagement process that creates a socially 
cohesive corporate culture in which people are fully engaged. Communication is a sub- process 
within this process and is a process in which information and its meaning is conveyed from a 
sender to a receiver, the output of which is understanding and acceptance. For a quality policy 
to become established it must be communicated and managers need to become the role model 
so that by their actions and decisions they exemplify the policy. Belief in the policy is unlikely 
if the quality policy is merely perceived as something written only to satisfy ISO 9001. 

 Although it is important that management shows commitment towards quality, policy 
statements can be one of two things – worthless or obvious. They are worthless if they do 
not refl ect what the organization already believes in and is currently implementing. They are 
obvious if they do refl ect the current beliefs and practices of the organization. It is therefore 
foolish to declare in your policy what you would like the organization to become. 

 This is perhaps the most diffi cult requirement to achieve. Any amount of documentation, 
presentations by management, and staff briefi ngs will not necessarily ensure that the policy 
is understood. Communication of policy is about gaining understanding. It is not just the 
sending of messages from one source to another as is explained in  Chapter 31 . So how do 
you ensure that the policy is understood? 
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 One method to ensure understanding is for top management to consider the following actions: 

 • Start by explaining where the policy fi ts relative to the purpose and strategic direction 
of the organization. 

 • Debate the policy together and thrash out all the issues. Don’t announce anything until 
there is a uniform understanding among the members of the management team. Get 
the managers to face the questions:  are we all agreed about why we need this policy? 
Do we intend to adhere to this policy?  And remove any doubt before going ahead. 

 • Ensure the policy is presented in a user-friendly way. 
 • Produce several examples showing the desired behaviours in terms of what would be 

happening in the organization if this policy was being met (see  Chapter 5  in the sec-
tion on the quality management principles for some examples). 

 • Announce to the workforce that you now have a quality policy and how it affects everyone from 
the top down, why it’s necessary and where it fi ts within the context of the organization. 

 • Publish the policy so that everyone becomes aware of it. 
 • Display the policy in key places to attract peoples’ attention. 
 • Arrange and implement training or instruction for those affected. 
 • Use the policy as measures of success in the process descriptions (see  Chapter 32 ). 
 • Test understanding at every opportunity (e.g. at meetings, when issuing instructions 

or procedures, when delays occur, when failures arise and when costs escalate). 
 • Audit the decisions taken that affect quality and go back to those who made them if 

they do not comply with the stated policy. 
 • Take action every time there is misunderstanding. Don’t let it go unattended and don’t 

admonish those who may have misunderstood the policy. It may not be their fault! 
 • Every time there is a change in policy, go through the same process. Never announce 

a change and walk away from it as the change may never be implemented! 
 • Give time for the understanding to be absorbed. Use case studies and current problems 

to get the message across. 

 Applying the quality policy 

 Once the quality policy has been understood by those whose work it affects, its application 
is embedded in every action and decision they take. Applying the quality policy is thinking 
and behaving in line with the policy. Nancy Kline expresses it very well with “Everything 
we do depends for its quality on the thinking we do fi rst” (Kline, 1999). 

 There will be many diffi cult decisions where the short-term interests of the organization 
may need to be subordinated to the needs of customers or shareholders. Internal pressures may 
tempt people to cut corners, break the rules and protect their own interests. Committing the 
organization to meet applicable requirements and continual improvement may be easy deci-
sions to take – but diffi cult to honour. Whenever management are faced with a choice of action 
or decision where the expedient course would be inconsistent with the policy they fi nd ways of 
achieving their objectives in ways that are consistent with the policy or get the policy changed. 

 How is this demonstrated? 

 Demonstrating the extent to which the quality policy has been communicated, understood 
and applied within the organization may be accomplished by: 

 1 presenting evidence of an employee engagement process that addresses awareness of 
the quality policy; 
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 2 selecting a sample of people under the control of the organization including managers, 
professional staff, operators, contract labour and newly recruited staff and asking the 
following questions: 

 a) How does the quality policy relate to the purpose and strategic direction of the 
organization? 

 b) How does the quality policy affect what you do? 
 c) What happens if you can’t accomplish all the tasks in the allotted time? 
 d) What would you do if you discovered nonconformity immediately prior to 

delivery? 
 e) What would you do if a problem kept recurring despite attempts at corrective action? 
 f) What would you do if instructed to ignore a requirement that was applicable to 

the work for which you were responsible? 
 g) What would you do if you were put under pressure to deliver a product or provide 

a service to a customer knowing that all the requirements had not been or could 
not be fulfi lled? 

 h) How would you treat a customer who continually complains about your products 
and services? 

 i) What action would you take if someone asked you to undertake a task for which 
you were not trained? 

 j) What action would you take if you noticed that a product for which you were not 
responsible was in danger of being damaged or contaminated? 

 k) What would you do if you ran out of the approved material and can’t get a delivery 
in time to honour your commitment to a customer but you do have an untested 
alternative? 

 l) What would you do if you were notifi ed about a batch of defective product at 
relatively low value and decided to scrap the lot and later you were notifi ed of 
another batch and then another batch – the value now runs into thousands? 

 m) What would you do if you fi nd a subordinate manager is rewarding production 
teams for record runs related to volume/waste/delay and during the run and was 
not considering quality (including safety)? 

 Maintenance of quality policy (5.2.2a) 

 What does this mean? 

 Maintaining the quality policy as documented information means that the quality policy is 
to be classifi ed as “information required to be controlled and maintained by an organiza-
tion” (ISO 9000:2015). Controlling information and ensuring it’s available is addressed in 
 Chapter 32 . 

 Why is this necessary? 

 The policy is required to be appropriate for the organization’s purpose (mission) and while 
the mission may not change, the environment in which the organization operates does 
change. These changes may affect the quality policy. 

 To be sure that the agreed quality policy is conveyed in an uncorrupted form and avail-
able for reference by those it affects, it’s necessary to documented and control it. However, 
the policy itself is the overall intentions of management with regard to quality; therefore, 
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documenting the policy is as much for the benefi t of top management as others as it serves 
as a reminder as to what has been agreed and to ensure consistency in communication. Were 
the policy to remain undocumented, over time it may be conveyed differently as each person 
remembers it differently or puts their own spin on it. 

 How is this addressed? 

 The policy will need to be reviewed considering changes in the economic, social and techno-
logical environment for its suitability to enable the organization to fulfi l its purpose. 

 The review may conclude that no change is needed to the actual words, but the way 
they are being conveyed might need to change. If the environment or the organization has 
changed, the policy might be acceptable but needs to be interpreted differently and conveyed 
to different people using different examples than were used previously. 

 Changes in policy have wide impact and therefore should not be taken lightly. They 
should be reviewed by top management during strategic planning reviews, business reviews 
or process reviews. We are not talking about tinkering with the wording but a real change in 
direction. Changes in technology might mean that the workforce ceases to be predominantly 
on site as it becomes more effective to promote home or remote working. This change will 
impact the policy regarding leadership and people. Changes in the economic climate might 
mean that the workforce ceases to consist primarily of employees as it becomes more effec-
tive to outsource work to subcontractors and consultants. This change will affect the policy 
regarding leadership, employees and external providers. 

 How is this demonstrated? 

 Demonstrating that the quality policy is available and being maintained as documented 
information may be accomplished by: 

 a) presenting documented information purporting to be the quality policy that as a mini-
mum addresses the aspects identifi ed in clause 5.2.1; 

 b) presenting evidence that this policy has been agreed by top management and under 
control as per clause 7.5.3; 

 c) interviewing persons doing work under the organization s control and confi rming they 
have access to the quality policy. 

 Availability of quality policy (5.2.2c) 

 What does this mean? 

 This means making the quality policy available to customers, investors, suppliers, employ-
ees, regulators, etc. 

 Why is this necessary? 

 Certain parties will be interested in knowing what the organization’s policy is relative to 
the quality of its products and services. They will want to be assured that it takes quality 
seriously, either because they intend to obtain such products and services or to invest in the 
organization. 
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 How is this addressed? 

 The quality policy can be included in company brochures, annual reports, or on the organi-
zation’s website along with other information about themselves. Some organizations have 
a web page that includes information about its approach to quality, health and safety; cor-
porate social responsibility; and relevant legislation. It’s treated as part of public relations. 

 How is this demonstrated? 

 Demonstrating that the quality policy is available to relevant interested parties may be 
accomplished by: 

 a) identifying the methods used for making the policy available; 
 b) presenting the documents or accessing the web site where the policy may be viewed; 
 c) presenting evidence which shows that relevant interested parties have been informed 

where they can access the quality policy. 
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 Introduction 
 Having a well-defi ned quality policy and well-defi ned quality objectives will change noth-
ing. The organization needs to empower its people to implement the policy and achieve the 
objectives through effectively managed processes. Only then will it be able to accomplish its 
mission, realize its vision and achieve its goals. This starts by assigning responsibility and 
delegating authority for the work to be done and from this determining the competences of 
those concerned. This will be a cascading process so that, as the processes are developed 
and the activities identifi ed, the responsibilities and authority for carrying them out can be 
assigned and communicated. 

 In this chapter, we examine the six requirements in Clause 5.3, namely: 

 • Assigning and communicating responsibilities and authorities (5.3) 
 • Responsibility and authority for ensuring conformity to ISO 9001 (5.3a) 
 • Responsibility and authority for ensuring process performance (5.3b) 
 • Responsibility and authority for reporting QMS performance (5.3c) 
 • Responsibility and authority for promoting customer focus (5.3d) 
 • Responsibility and authority for ensuring QMS integrity (5.3e) 

 A historical perspective 

 Requirements for authority and responsibility to be defi ned relative to quality have been 
in ISO 9001 since its fi rst publication in 1987 and were a common feature of its predeces-
sors such as the American military standard Mil-Q-9858 and the British standard, BS 5750. 
The term  management representative  appeared in NATO quality assurance publications on 
which BS 5750 and other national standards were based. 

 A requirement for the appointment of a management representative to ensure the require-
ments of the standard were implemented and maintained was introduced into ISO 9001:1987. 
In the 1994 version, they added a responsibility for reporting on the performance of the qual-
ity system as a basis for its improvement. Then in the 2000 version the term  management 
responsibility  was only used in the clause heading, thus removing the requirement for a 
specifi c appointment and the responsibilities were changed. It was required that a member 
of management had responsibility for ensuring that processes needed for the QMS were 
established, implemented and maintained; for reporting on the performance of the QMS 
and any need for improvement; and for ensuring the promotion of awareness of customer 
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requirements throughout the organization. In the 2008 revision, it was emphasized that the 
person appointed had to be a member of the organization’s management. 

 There is now no mention of a management representative either in a clause heading or a 
requirement (see Chapter 2 for the rational). The responsibilities are to be assigned within 
the organization thus prohibiting the outsourcing of these responsibilities but permitting any 
number of people to discharge them. 

 The requirement for reporting to top management on the performance of the QMS and its 
improvement remains. The requirement from the 1987 and 1994 versions for ensuring the 
QMS conforms to the requirements of the standard has been reintroduced and the require-
ment in the 2008 version for maintaining the integrity of the QMS when changes are made 
has been moved from planning into clause 5.3. The responsibility for promoting awareness 
of customer requirements has changed to that of ensuring the promotion of customer focus 
which is a much broader concept. The responsibility for ensuring that processes needed for 
the QMS were established, implemented and maintained has now changed to ensuring that 
the processes are delivering their intended outputs. This responsibility can now be placed 
on process owners. So in essence the responsibilities remain and the only signifi cant change 
is that they are no longer to be assigned to a management representative or a member of the 
organization’s management. They can be assigned to any competent person within the orga-
nization. There is no requirement for independence or freedom to resolve matters pertaining 
to quality as there was in the Defence Standards that preceded ISO 9001. 

 If a person carries the title of management representative, the 2015 revision presents an 
opportunity to reconsider whether it’s appropriate as not all the responsibilities defi ned in 
clause 5.3 may be assigned to one individual. However, for small organizations this may still 
be a convenient way of identifying the focal point for quality matters. 

 Assigning and communicating responsibilities and authorities (5.3) 

 What does this mean? 

  Box 20.1    Revised requirement for responsibility and authority 
 In the 2008 version responsibility and authority was required to be defi ned and com-
municated. In the 2015 version it is now required to be assigned and communicated. 
In order to communicate responsibility and authority one would need to have defi ned 
it so in some ways the word  defi ne  was superfl uous. Communication is about ensuring 
the implications of carrying a particular responsibility are understood by the person to 
whom is has been assigned and therefore the fi rst step is to decide who is to carry the 
responsibility and then communicate that assignment to them. 

 Responsibility 

 Responsibility is, in simple terms, an area in which one is entitled to act on one’s own 
accord. It is the obligation of staff to their managers to perform the duties of their jobs. It is 
thus the obligation of a person to achieve the desired results or conditions for which they are 
accountable to their manager. If you cause something to happen, you must be responsible for 
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the result just as you would if you caused an accident. So to determine a person’s responsi-
bility ask:  What can they cause to happen?  

 Authority 

 Authority is, in simple terms, the right to take actions and make decisions. In the manage-
ment context, it constitutes a form of infl uence and a right to take action, to direct and co-
ordinate the actions of others and to use discretion in the position occupied by an individual, 
rather than in the individuals themselves. The delegation of authority permits decisions to 
be made more rapidly by those who are in more direct contact with the problem. So to 
determine a person’s authority ask:  On what matters are you authorized to exercise your 
discretion?  

 The requirement applies to all persons under the organization’s control responsible for 
carrying out activities in the processes included within the scope of the QMS. This will 
include the top management, heads of department, professional and operational staff whose 
work directly or indirectly affects the quality of the organization’s outputs to its customers. 

 Roles 

 A role has been defi ned by Rollinson as “a set of expectations and obligations to act in a 
specifi c way in certain contexts” (Rollinson, 2008). The term  role  in this context can be 
ascribed to an individual or a group of individuals. In general, the term is one of several 
used to describe what people do at any given time. For example, a quality manager in an 
engineering company who chairs a meeting on quality improvement has a profession, an 
occupation, a job, a position and a role. 

 • The profession is engineering for which there are numerous occupations. 
 • The occupation is quality management for which there are several positions. 
 • The position is quality manager which comprises several jobs. 
 • The job is change management which embraces several roles. 
 • The role is leader at the present time which embraces several expectations and obliga-

tions to act in a specifi c way. 

 To illustrate how roles change, the quality manager collects data to reveal facts. The role 
changes from leader to analyst. Later the quality manager takes the facts and searches for 
causes. The role changes from analyst to investigator. After fi nding the causes, the quality 
manager encourages others to produce solutions – the role is now facilitator. If the quality 
manager produced the solutions, the role undertaken would be designer or innovator. Once 
the problems are solved, the quality manager goes to see the customer to show how perfor-
mance has improved – the role changes again, this time to ambassador. 

 For some people, all these roles are rolled up into a position because they perform them 
continually. For others, they are transitory. Even being a quality manager, project manager 
or auditor may be a role if it’s transitory, and this is the direction in which this requirement 
in ISO 9001 has travelled. Rather than specify responsibility and authority for a particular 
position, by requiring certain responsibility and authority to be assigned, it permits anyone 
with the necessary competence to perform a particular role. Top management may have 
therefore assigned responsibility and delegated authority for 5.3a) to 5.3e) to one person or 
to several persons. 
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 Assigning responsibilities and authorities 

 Assigning responsibility means transferring tasks, activities or jobs to other people to lighten 
the burden on management without losing accountability for results. Authority is delegated 
rather than assigned because, unlike responsibility which passes upwards in a hierarchy, 
authority passes downwards. Therefore, when a manager delegates authority to others to 
makes decisions that managers loses the right to make those decisions. 

 Communicating responsibility and authority 

 Communication of responsibility and authority means that those concerned are not only 
informed of the activities they and others are expected to carry out and the corresponding 
results they are expected to achieve, but also understand their obligations so that there is no 
doubt on either side about what they and others will be held accountable for. 

 Why is this necessary? 

 There are several reasons for why is it necessary to communicate this information: 

 • to convey consistency and avoid confl ict; 
 • to show which functions make which contributions and thus serve to motivate staff; 
 • to establish channels of communication so that work proceeds smoothly without 

unplanned interruption; 
 • to indicate from whom staff will receive their instructions, to whom they are account-

able and to whom they should go to seek information to resolve diffi culties. 

 In the absence of the delegation of authority and assignment of responsibilities, indi-
viduals may assume duties that may duplicate those duties assumed by others while jobs 
that are necessary but unattractive will be left undone. Where managers hang on to their 
authority and don’t delegate, it encourages decisions to be made only by them which can 
result in an increased management workload but also engender a feeling of mistrust by 
the workforce. 

 How is this addressed? 

 When a process is activated something or someone must undertake the fi rst step. Unless 
responsibilities for the actions have been assigned and authority for decisions delegated 
nothing will happen. Even if the fi rst step is undertaken by a machine, someone will have 
responsibility for ensuring that it can operate when called upon to do so. In some respects, 
it matters not who does what provided they are competent and indeed, in an emergency, 
managers may undertake tasks normally performed by others if they are competent to do 
so. However, work and labour are divided in organizations to make work productive and 
the worker achieving. Activities are often grouped by speciality or discipline rather than 
by process. For example, the buyers may be situated in the purchasing department, produc-
tion planners maybe situated in the production department and supplier QA assessors may 
be situated in the quality department but they work together in the procurement process to 
ensure delivery of components of the right quality, cost and delivery Just-In-Time to the 
production line. 
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 Roles 

 The roles will be identifi ed primarily through the organization structure and it is not untypical 
for there to be role descriptions for director, manager, team leader, etc., so that anyone perform-
ing these roles has the same responsibilities and authority. This may be varied only by the level 
in the hierarchy and the speciality, for example, the management component of a production 
manager’s role description is the same for all managers but supplemented by a unique descrip-
tion for the production speciality. Process descriptions allocate actions and decisions to roles. 

 Assigning responsibility and authority 

 Although a person may occupy a particular position, they may be eligible to perform any 
number of roles if they possess the necessary competence. 

 A role can be divided into two components: actions and decisions. Responsibilities and 
authority should therefore be described in terms of the actions assigned to an individual to 
perform and discretion delegated to an individual, that is, the decisions they are permitted 
to take together with the freedom they are permitted to exercise. Each role should therefore 
have core responsibilities that provide a degree of predictability and innovative responsibili-
ties that in turn provide the individual with scope for development. 

 In assigning responsibilities and authority there are some simple rules that should be followed: 

 • Through the process of delegation, authority is passed downwards within the organiza-
tion and divided among subordinate personnel whereas responsibility passes upwards. 

 • A manager may assign responsibilities to a subordinate and delegate authority; however, 
he or she remains responsible for the subordinate’s use of that authority. 

 • When managers assign responsibility for something, they remain responsible for it. When 
managers delegate authority, they lose the right to make the decisions they have delegated 
but remain responsible and accountable for the way such authority is used. Therefore, it is 
necessary for managers to ensure the competence of those to whom they entrust their 
authority. Accountability is one’s control over the authority one has delegated to one’s staff. 

 • It is also considered unreasonable to hold a person responsible for events caused by 
factors over which they are powerless to control see  Box 20.2 . 

  Box 20.2    Conditions for self-control 
 Before a person can be in a state of control they must be provided with three things: 

 • Knowledge of what they are supposed to do, that is, the requirements of the job, 
the objectives they are required to achieve; 

 • Knowledge of what they are doing, provided either from their own senses or from 
an instrument or another person authorized to provide such data; 

 • Means of regulating what they are doing in the event of failing to meet the pre-
scribed objectives. These means must always include the authority to regulate and 
the ability to regulate both by varying the person’s own conduct and varying the 
process under the person’s authority. It is in this area that freedom of action and 
decision should be provided. 

 (Adapted from Juran, 1974) 
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 The person given responsibility for achieving certain results must have the right (i.e. the 
authority) to decide how those results will be achieved, otherwise, the responsibility for the 
results rests with those who stipulate the course of action. 

 Individuals can rightfully exercise only that authority which is delegated to them and that 
authority should be equal to that persons’ responsibility (not more or less than it) and to 
their competence. If people have authority for action without responsibility, it enables them 
to walk by problems without doing anything about them. Authority is not power itself. It is 
quite possible to have one without the other! A person can exert infl uence without the right to 
exert it. It is also irresponsible to assign responsibility and delegate authority to a person who 
has demonstrated a lack of necessary competences. However, where a person is appointed to 
a role for which they are not yet competent it is customary for this person to be under close 
supervision, to have a coach, mentor or role model who is steering their development into 
the role and to whom they can turn to for advice at any time. 

 Communicating responsibility and authority 

 There are several ways in which responsibilities and authority can be communicated: 

 • By word of mouth 
 • In an organization structure diagram or organigram 
 • In function descriptions 
 • In job descriptions 
 • In terms of reference 
 • In procedures 
 • In process descriptions and fl ow charts 

 The standard does not stipulate which method should be used. In very small companies a 
lack of such documents defi ning responsibility and authority may not prove detrimental to 
quality provided people understand their responsibilities and are competent to execute them. 
However, if you are going to rely on training, you need to consider how training can be car-
ried out in a consistent manner without written material. 

 In organizations that undertake projects rather than operate continuous processes or pro-
duction lines, there is a need to defi ne and document project related responsibilities and 
authority. These appointments are often temporary, being only assigned for the duration of 
the project. Staff are assigned from the line departments to fulfi l a role for a limited period. 
To meet the requirement for defi ned responsibility, authority and interrelationships for proj-
ect organizations you will need project organization charts and project job descriptions for 
each role. Because project structures are temporary, processes need to be in place that con-
trol the interfaces between the line functions and project teams. 

 Some organizations have assigned responsibility for each element of the standard to a 
person, but such managers are not thinking clearly. There are 51 clauses and many are inter-
related. Few can be taken in isolation therefore such a practice is questionable. When audi-
tors ask:  Who is responsible for purchasing ? ask them to specify the particular activity they 
are interested in. Remember you have a system in which authority is delegated to those 
competent to do the job. 

 We have only addressed the message carriers and not the process of transmission, recep-
tion and decoding but this is addressed in  Chapter 31 . 
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 How is this demonstrated? 

 Demonstrating that responsibilities and authority have been assigned may be accomplished by: 

 a) presenting evidence of intent through policies declaring general and specifi c respon-
sibilities and authority; 

 b) presenting evidence of artefacts such as job descriptions, fl ow charts, etc., that are 
compatible with the policies; 

 c) selecting a representative sample of projects, processes, objectives, activities or other 
element of work and presenting evidence that responsibility and authority for its execu-
tion and authority has been assigned. 

 Demonstrating that responsibilities and authority have been communicated may be accom-
plished by: 

 a) interviewing a representative sample of people and establishing: 

     i what work they do and whether it is within the scope of the QMS; 
   ii what responsibilities and authority they believe have been assigned to them; 
 iii how they were made aware of these responsibilities and authority; 
 iv whether the source of their knowledge is legitimate and confi rms what they say; 
   v whether they have been assigned suffi cient responsibility and authority for self-

control (see earlier); 
 vi whether they understand the responsibility and authority allocated to their 

co-workers. 

 b) analysing a representative sample of decisions where quality could be compromised 
and establishing that the decisions were consistent with the stated responsibilities and 
authority thereby providing evidence that the assigned responsibilities and authority 
were understood, for example, 

     i resource allocation; 
   ii release of design, product or service into use or to the customer; 
 iii disposition of nonconformities; 
 iv handling problems with external providers; 
   v handling of customer complaints. 

 Responsibility and authority for ensuring conformity 
to ISO 9001 (5.3a) 

 What does this mean? 

 As stated in clause 1 of ISO 9001, the standard specifi es requirements for a quality manage-
ment system when an organization needs to demonstrate its ability to consistently provide 
products and services that meet customer and applicable statutory and regulatory require-
ments, and aims to enhance customer satisfaction. It follows therefore that someone in the 
organization needs to have responsibility for determining whether or not the QMS conforms 
to the requirements of ISO 9001 and also have the authority to require changes to the QMS 
when necessary to bring it into conformity with the requirements of ISO 9001. 
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 Clause 9.2.1 requires that internal audits are conducted to provide information on whether 
the QMS conforms to the requirements of ISO 9001. Clause 5.3a) requires top management 
to give the person or group conducting these audits the responsibility and authority it needs 
to do its job effectively. 

 This role is similar to the role of the organization’s accountant, lawyer, employment law 
adviser and occupational health and safety adviser etc. One of the responsibilities these roles 
have in common is that they identify relevant requirements, determine whether the organiza-
tion conforms and if not they work with other personnel in bringing policies and practices 
into conformity with the requirements. It will not be their only job, and they need not be 
permanent employees. 

 The authority being assigned is to ensure conformity (meaning making certain) implying 
that the person appointed will be able to demand conformity if necessary, so it is more than 
an advisory role where the person’s advice can be ignored in the interests of expediency. 
However, whether something conforms or not is not an exact science and can often be chal-
lenged which is why the person appointed needs to understand the intent of the requirements 
and possess appropriate interpersonal skills. 

 Why is this necessary? 

 The organization operates in an environment in which the requirements with which it needs 
to conform may be constantly changing. To meet this challenge, the organization needs 
access to specialists who understand these requirements and can advise on the actions that 
are needed to bring about conformity. It is necessary to provide these specialists with the 
freedom they need to execute their responsibilities without fear or favour. 

 How is this addressed? 

 As with fi nance, employment, health and safety law, etc., it is not necessary for all employ-
ees or even managers to understand these laws although an appreciation of them leads to 
more informed decisions. It is likewise unnecessary for all employees, including manag-
ers and executives, to understand the requirements of ISO 9001 and be able to determine 
conformity. In fact, if it was decided to make conformity to ISO 9001 a responsibility of 
all managers, it would result in multiple interpretations and consequently a dysfunctional 
system. 

 However, the requirement does not confi ne the responsibility to one person and so depend-
ing on the size of organization and the locations from which it operates, the role may be split 
by location. 

 Top management may have chosen to delegate authority for conformity to ISO 9001 to a 
compliance manager to look after all sites and the compliance manager may delegate local 
authority to a site compliance manager. Alternatively, top management may have chosen not 
to appoint a compliance manager and have delegated authority for conformity to ISO 9001 
to the local site compliance managers. Both arrangements satisfy the requirement. How-
ever, local site compliance managers may be appointed by the local site manager and if left 
without a coordinating function and focal point, discontinuities may arise but these may be 
reduced through networking and social media without the need for a head offi ce position. 
There may be of course other considerations that justify having one central authority for con-
formity to ISO 9001 such as dealings with the chosen certifi cation body and for interfacing 
with customers on quality matters. 
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 There is no requirement for those assigned specifi c responsibility and authority to carry a 
title that includes the words quality, compliance or ISO 9001 in the role or job title. What is 
important is that the words in the role title convey the holder’s responsibility without creat-
ing ambiguity. 

 How is this demonstrated? 

 Demonstrating that responsibility and authority for ensuring that the QMS conforms to the 
requirements of ISO 9001 has been assigned may be accomplished by: 

 a) presenting a policy or job description that confers on a particular person or persons 
this responsibility; 

 b) interviewing the designated person(s) and confi rming their awareness of their respon-
sibility and authority for ensuring conformity of the QMS to ISO 9001; 

 c) selecting a representative sample of internal and external QMS audit reports and show-
ing that whenever a nonconformity with a requirement of ISO 9001 had been detected 
and the due date for correction action not met, the intervention of the person account-
able for conformity to ISO 9001 has been effective. 

 Responsibility and authority for ensuring process performance (5.3b) 

 What does this mean? 

 Although ISO 9001 refers to  QMS processes  and to  processes needed for the QMS , as 
explained in  Chapter 8 , the QMS is a systemic view of the organization from the perspective 
of how it creates and retains customers and therefore the processes of interest are those that 
serve this purpose. They are the organization’s business processes as depicted in the process 
classifi cation framework referred to in  Chapter 9 . 

  Box 20.3    Revised requirement on the responsibility for processes 
 In the 2008 version responsibility to ensure processes needed for the QMS were estab-
lished, implemented and maintained was required to be assigned to a management 
representative. This could have been interpreted as requiring the management repre-
sentative to establish, implement and maintain the processes needed for the QMS or 
for that person to have authority over those who undertook such work. 

 In the 2015 version, the requirement for a management representative has gone 
and with it the requirement to assign anyone with responsibility to ensure processes 
needed for the QMS were established, implemented and maintained. The requirement 
has been reduced to assigning responsibility and authority for ensuring that the pro-
cesses are delivering their intended outputs. If we assign responsibility for results to 
a particular person, it is a basic principle of management that we must provide them 
with the authority to determine how those results are to be achieved and to acquire the 
resources necessary to achieve them. It is not necessary that this person establish and 
implement a process but this person does need to be able to maintain and improve the 
process so that it continues to deliver the intended results. 
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 Responsibility and authority for ensuring that the processes are delivering their intended 
outputs implies it is intended that someone can be held accountable for the performance of 
a process or a group of processes, regardless of which functions are engaged in their execu-
tion. It also implies that this person be delegated the authority to require changes should the 
process outputs not be as planned. This denotes self-control as explained in  Box 20.2 . 

 Another implication is that the process has a performance that not only can be measured 
but that it’s important to measure. 

 Why is this necessary? 

 As explained in  Chapter 9 , processes involve everyone who contributes to results regard-
less of their specialism. They are often cross-functional but not necessarily so as it 
depends on the division of labour in the organization. This dimension creates a prob-
lem for organizations that are structured on a functional basis because “as work passes 
between functions it crosses no-man’s land, the white space on the organization chart”, as 
Geary Rummler puts it (Rummler & Branche, 1995). As each function strives to meet its 
objectives, it optimizes its own performance which contributes to the sub-optimization of 
the organization as a whole. It is therefore necessary to manage work as a process across 
functional boundaries and optimize the process rather than the work of each function, 
but this requires we assign responsibility and authority for the process separate from the 
functions involved in it. 

 How is this addressed? 

 When it comes to assigning responsibility and authority for the performance of processes, we 
need to be selective. As a process uses inputs to deliver an intended result, there are a range of 
results, from how satisfi ed our customers are to whether an agenda for a meeting went out on 
time. There might be a temptation to produce metrics for every output but this would result in 
micro-management at the expense of macro-management. Every process output contributes 
to the output of other processes which eventually produces an output of value to the customer. 
It is at this level that there needs to be accountability for process performance and this lies 
with a person who is answerable for performance (takes the credit if it works, and must sort 
it out if it doesn’t), but does not need to be involved in the day-to-day activities. This is the 
role of the process owner, but views differ on the terminology. The term  process owner  could 
imply that those engaged in the process report to them or that the process owner makes all the 
decisions associated with the process. Jeston and Nelis suggest the term  process steward  is 
better because it implies the role of a custodian who has to work in collaboration with other 
process stakeholders to achieve business outcomes (Jeston & Nelis, 2008). 

 Whether we refer to processes as business processes, management processes, support 
processes, work processes or any other type of processes for the purpose of applying this 
requirement, we need to ask,  in what way does this process output create value for our cus-
tomer?  If the process we are considering only produces an agenda for an internal meeting, 
the agenda alone does not create value for the customer and is therefore not a candidate for 
assigning responsibility. However, if the meeting is part of another process that produces 
a quotation that is required by the customer, the process for producing quotations qualifi es 
as a process that creates value for the customer. All processes should create value but the 
value they create maybe for the benefi t of stakeholders other than the customer. Some pro-
cesses may not create value at all for any stakeholders and are candidates for elimination 
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but some may produce outputs that are only necessary for satisfying a regulation unrelated 
to a customer. 

 If we use the process classifi cation framework as a guide, we can see where responsibility 
for a process can be assigned, for example: 

 Level 1—Category (e.g. Manage customer service). This process will defi nitely be 
intended to add value for customers as that’s its primary purpose. Responsibility 
for this category of processes may have been assigned to the head of customer 
services. This process qualifi es for assignment of a process owner. 

 Level 2—Process Group (e.g. Service products after sales). This process may encom-
pass the management of warranty claims, servicing and repairing products under 
warranty, and replacement or recovery and therefore will defi nitely be intended to 
add value for customers. Responsibility for this group of processes may have been 
assigned to a customer service group leader. This process qualifi es for assignment 
of a process owner. 

 Level 3—Process (e.g. Process warranty claims). This process will defi nitely be intended 
to add value for customers. Responsibility for this process may have been assigned 
to a section leader. This process qualifi es for assignment of a process owner. 

 Level 4—Activity (e.g. Investigate warranty issues). As this is part of the level 3 process 
it does not add value on its own so doesn’t qualify for assignment of a process owner. 

 Level 5—Tasks (e.g. Defi ne issue). As this is part of the level 3 process it does not 
add value on its own so doesn’t qualify for assignment of a process owner. 

 Having assigned a process owner, the responsibilities and authority need to be determined. 
Typical responsibilities might be: 

 • collection and reporting process performance to those managing the work; 
 • fi nding areas of improvement and running projects to close the gaps; 
 • enforcing process standards. 

 Without process owners for cross-functional processes, the interfaces tend to be ignored and 
therefore process owners of cross-functional processes will need, in addition, responsibility 
and authority for: 

 • leading a cross-functional process management team that sets the process objectives, 
plans the process, monitors performance and undertakes process improvement; 

 • facilitating the resolution of interface problems among the functions that contribute to 
a process. 

 The role of process owner is one that anyone with the necessary competences can perform. 
If the process is unifunctional the process owner may be the functional manager. But if the 
process is cross-functional the process owner should be someone who: 

 • has the most to gain if the process succeeds and the most to lose if it fails (may have 
rewards linked to performance); 

 • manages the largest number of people engaged in the process; 
 • understands the impact the process has on the organization’s performance and the 

impact the external infl uences have on the process. 
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  Chapter 13  of Rummler and Branches’ book on improving performance provides useful 
guidance on managing processes and the various roles involved, as does Jeston and Nelis’s 
book. These and other authors identify different roles or different labels for the same role 
(e.g. process owner, process steward, process executive, process analyst, process designer, 
process architect, process sponsor etc.). 

 How is this demonstrated? 

 Demonstrating that responsibility and authority for ensuring that the processes are delivering 
their intended outputs has been assigned may be accomplished by: 

 a) presenting evidence of process maps that denote where accountability for each 
process lies; 

 b) presenting role description for process owners or whatever term is used to denote 
accountability for process performance; 

 c) selecting a representative sample of process performance reports and presenting evi-
dence that whenever there’s a gap between expected and achieved performance the 
intervention of the person accountable for process performance has been effective. 

 Responsibility and authority for reporting QMS performance (5.3c) 

 What does this mean? 

 When integrated into the organization’s business processes, QMS requirements no longer 
refer to a distinct entity. Function managers and process owners should report on the perfor-
mance of their functions and processes. However, to report on the performance of the QMS, 
a person must collect and analyse factual data across all company operations to determine 
whether the quality objectives are being achieved and if not, to identify opportunities for 
improvement. This person is the one to whom top management assign responsibility and 
authority for reporting on QMS performance. 

 Why is this necessary? 

 Each manager cannot measure the performance of the organization relative to quality from 
information generated by their function alone. Individually they carry responsibility for the 
utilization of resources within their own area. The performance of the organization relative 
to quality can only be measured by someone who has the ability and authority to collect and 
analyse the data across all company operations. All managers may contribute data, but this 
needs to be consolidated to assess performance against corporate objectives just as a fi nance 
director consolidates fi nancial data. 

 How is this addressed? 

 To report on QMS performance and identify opportunities for improvement in the QMS the 
person needs the right to: 

 • determine the effectiveness of the QMS; 
 • report on the performance of the organization relative to the quality of its products 

and services; 
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 • identify opportunities for improvement in the QMS; 
 • cause benefi cial changes in quality performance. 

 This person may be anyone with the available capacity and necessary competence. If top 
management has established a position in the hierarchy with responsibility for quality mat-
ters, just as they may have done for fi nance, health, safety and security, it would make sense 
to include responsibility for reporting on the performance of the organization relative to 
quality. However, responsibility for identifying opportunities for improvement in the QMS 
should be included in everyone’s job description with a secondary responsibility to notifying 
the person with responsibility for quality matters. 

 By installing data collection and transmission nodes in each process, relevant data can 
be routed to the person responsible for analysis, interpretation, synthesis and assessment. 
It can then be transformed into a language suitable for management action and presented 
at the management review. However, this requirement imposes no reporting period; there-
fore, performance should also be reported when considered necessary or on request of top 
management. 

 How is this demonstrated? 

 Demonstrating that responsibility and authority for reporting on the performance of the 
QMS has been assigned may be accomplished by: 

 a) presenting a policy or job description that confers on a particular person this 
responsibility; 

 b) interviewing the designated person and confi rming their awareness of their responsibil-
ity and authority for reporting on the performance of the QMS. 

 Responsibility and authority for promoting customer focus (5.3d) 

 What does this mean? 

 In a customer-focused organization, all managers and team leaders would have responsibil-
ity for ensuring the promotion of customer focus. Customer focus as a concept is explained 
in  Chapter 5  under the quality management principles and in  Chapter 18 . 

 Why is this necessary? 

 Unless staff are aware of customer needs and expectations and how important the customer 
is to the organization it is likely that the organization will be inundated with customer com-
plaints. Customer satisfaction is the aim of the QMS and hence it is important that all staff 
at all levels do not lose sight of this. Clearly all managers are responsible for promoting 
behaviours that show awareness of customer needs and expectations, but this does not mean 
it will happen as internal pressures can cause distractions. Constant reminders are necessary 
when making decisions in which customer satisfaction may be directly or indirectly affected. 
Staff in a customer-facing role are in the fi ring line and were they to exhibit inappropriate 
behaviours, this can immediately result in lost orders, customer complaints, etc. Heightened 
awareness of customer requirements and the role people play in achieving them can inject a 
sense of pride in what they do and lead to better performance. 
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 How is this addressed? 

 Top management may assign responsibility and authority for ensuring the promotion of 
customer focus verbally or through policies and job descriptions. 

 How is this demonstrated? 

 Demonstrating that top management has assigned responsibility and authority for ensuring 
the promotion of customer focus may be accomplished by: 

 a) presenting evidence of policies and job descriptions where this responsibility and 
authority is stated or; 

 b) interviewing a representative sample of people and establishing that they are aware of 
their responsibility to promote customer focus throughout the organization; 

 c) selecting a representative sample of management review records and presenting 
evidence that whenever an issue where customer satisfaction has been compromised 
had been discussed and the due date for correction action not met, the intervention 
of the person accountable for ensuring promotion of customer focus has been 
effective. 

 Responsibility and authority for ensuring QMS integrity (5.3e) 

 What does this mean? 

  Box 20.4    Ackoff on improvement 
 Doing the wrong thing right is not nearly as good as doing the right things wrong 

 Until managers take into account the systemic nature of their organizations 
most of their efforts to improve their performance are doomed to failure. 

 If we have a system of improvement that is directed at improving the parts 
taken separately you can be absolutely sure that the performance of the whole will 
not be improved. We don’t improve the quality of a part unless by doing so we 
improve the quality of system of which it forms a part. 

 (Ackoff, 1994) 

 The QMS is required to be subject to continual improvement which means that some ele-
ments of it will be changing periodically. Responsibility for QMS integrity therefore means 
that those planning and implementing such changes have a responsibility to ensure the 
integrity of the system is not adversely affected when changing elements of it. The QMS 
may have lots of fl aws to start with, but whatever its effectiveness, changes should always 
improve its effectiveness and not make it worse. 
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 Why is this necessary? 

 The QMS consists of many elements and changing any one of these in isolation may inad-
vertently affect its performance even though the change may have been intended to improve 
its performance. The outcome from many reengineering and TQM initiatives of the 1980s 
and 90s was patchy for the reasons Ackoff gives in  Box 20.4 . 

 How is this addressed? 

 This requirement does not mean that responsibility and authority for ensuring system integrity 
can or should be assigned to a single individual. The QMS is a dynamic system. We are not 
dealing with a set of documents and ensuring their integrity when something changes. There 
will be documents that capture or model the system and responsibility and authority for main-
tenance of that model may be assigned to a specifi c individual. We may designate this person 
as the system architect who will need an understanding of systems theory. However, responsi-
bility and authority for changing any element of the QMS and the way it is interconnected to 
other elements should be assigned to the person who plans and implements the change but any 
changes should be planned and implemented with the approval of the system architect. 

 How is this demonstrated? 

 Demonstrating that responsibility and authority has been assigned for ensuring the integrity 
of the QMS when changes are planned and implemented may be accomplished by: 

 a) presenting typical role or job descriptions that defi ne the responsibilities and authority 
for planning and implementing changes that affect the performance of the QMS; 

 b) showing where in these descriptions the specifi c responsibility and authority is defi ned 
for preserving system integrity when planning and making changes; 

 c) interviewing personnel to confi rm awareness and familiarity with their responsibilities 
and authority for planning and implementing changes; 

 d) selecting a representative sample of changes to the QMS and presenting evidence that 
whenever a change had been planned and the due date for its implementation not met, 
the intervention of the person accountable for ensuring the integrity of the QMS has 
been effective. 
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 Key messages from Part 5 

 Chapter 17 Leadership and commitment 
 1 Leadership is the process in which leaders and followers interact in a way that enables 

the leader to infl uence the actions of the followers in a non-coercive way towards the 
achievement of certain aims and objectives. 

 2 Everything we do depends for its quality on the thinking we do fi rst. 
 3 If the top management are of a mind to put profi ts fi rst when making decisions, they 

have a learning opportunity that needs to be addressed. 
 4 Top management’s perception of quality is vital to whether it is committed to the 

development of a quality management system. 
 5 For top management to account for the effectiveness of the QMS they need to be able 

to explain its performance. 
 6 Organizations that have no policy regarding quality are allowing mediocre performance, 

mistakes, ineffi ciencies and low standards to prevail. 
 7 Ensuring integration of QMS requirements into business requires top management to 

overcome the barriers that prevent requirements reaching the people who will meet 
them in a form they will understand. 

 8 Top management must have adapted their style of management to refl ect behaviours 
consistent with the process approach and risk-based thinking so that others will 
follow. 

 9 Any organization can become the best, but only with the full co-operation and partici-
pation of each and every individual contributor. 

 10 Improvement in the QMS is necessary becasue it is an open system and therefore 
subject to external infl uences. 

 11 To be a manager means sharing in the responsibility for the performance of the enter-
prise, which includes taking accountability for the QMS. 

 Chapter 18 Customer focus 
 12 Organizations cannot maximize both customer value and shareholder value. They must 

pick one main objective and treat the others as constraints. 
 13 In organizations that are driven by the needs of the customer, their goal is to maximize 

customer value in a way that creates a minimum shareholder value and leads to cus-
tomer loyalty and outstanding success. 

 14 Leaders who put the customer’s interest fi rst are customer focussed. 
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 15 Top management want its direct reports to succeed, and they want their offi ce staff 
to succeed, and they want their front-line staff to succeed who want their custom-
ers to succeed. 

 Chapter 19 Policy 
 16 The primary instrument for aligning the organization towards satisfying customer needs 

and expectations is the quality policy. 
 17 Policies are enacted where there are choices to be made; therefore the quality policy 

exists to guide personnel in taking actions that are consistent with the organization’s 
commitment to customers and its strategic direction. 

 18 Whatever top management proclaim, it is what individuals do that builds a reputation 
for quality. 

 19 Communication of policy is about gaining understanding and not just the sending of 
messages from one source to another. 

 20 Front-line personnel may be empowered by making the customer the fi rst priority, 
whereas personnel remote from customers may be empowered by making quality the 
fi rst priority. 

 21 The quality policy is applied  before  action is taken to produce a result consistent with 
the policy. 

 Chapter 20 Organizational roles, responsibilities and authorities 
 22 Although a person may occupy a particular position, they may be eligible to perform 

any number of roles if they possess the necessary competences. 
 23 Those assigned responsibility for ensuring the requirements of ISO 9001 are met 

determine whether the organization conforms, and if not, they work with other person-
nel to bring policies and practices into conformity with the requirements. 

 24 If it was decided to make conformity to ISO 9001 a responsibility of all managers, it 
would result in multiple interpretations and consequently a dysfunctional system. 

 25 As each function strives to meet its objectives, it optimizes its own performance, which 
contributes to the sub-optimization of the organization as a whole. 

 26 It is at the level where a process produces an output of value to the customer that 
there needs to be accountability for process performance, and this lies with a person 
who is answerable for its performance. 

 27 The performance of the organization relative to quality can only be measured by 
someone who has the ability and authority to collect and analyse the data across all 
company operations just as a fi nance director consolidates fi nancial data. 

 28 Heightened awareness of customer requirements and the role people play in achieving 
them can inject a sense of pride in what they do and lead to better performance. 

 29 Responsibility and authority for changing any element of the QMS and the way it is 
interconnected with other elements should be assigned to the person who plans and 
implements the change. 
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 Part 6 

 Planning 

 Introduction to Part 6 
 Clause 6 addresses planning, but not all planning. The context is QMS planning rather than 
operational planning, which is addressed in clause 8.1. However, as the QMS is formed from 
processes, clause 6 also applies to the planning of the high-level processes rather than the 
processes for providing specifi c products and services addressed in clause 8.1. Remember 
that the order in which requirements are stated is not signifi cant and therefore when we 
place the requirements in the order in which they are likely to be carried out we get a cycle 
as shown in  Figure P6.1 . 

Figure P6.1 Planning of the QMS
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 The planning stages are represented by the grey boxes. Note the clause numbers particu-
larly those associated with establishing the QMS: 

 • Clause 4.4.1 applies because this requires the QMS and its processes to be established 
(i.e. planned). 

 • Clause 6.1.2 applies because this requires actions to address risks and opportunities 
to be integrated into the QMS, which is done during planning. 

 • Clause 7.1 applies because this requires resources for the QMS to be determined which 
is done during planning. 

 • Clause 9.1 applies because this requires monitoring and measurement activities and 
methods to be determined which is done during planning. 

 • Clause 10.1 applies because this requires actions to improve the QMS to be determined 
and implemented which is done during planning. 

 The external and internal environments are continually monitored and as a result it may be 
necessary to change the QMS or the scope and the quality policy on which it is based. This 
need for change feeds into QMS planning as shown in Figure P6-1. 



  I have approximate answers and possible beliefs about different things, but I’m not absolutely 
sure about anything.  

  Richard Feynman (1918–1988 Nobel Prize in physics 1965)  

 Introduction 
 When we take action to address risks and opportunities, we are not reacting to circumstances 
that have already happened but trying to deal with circumstances that have yet to happen so 
that we are adequately prepared for the favourable or unfavourable consequences. 

 The way an organization creates and retains customers is very much dependent on its 
ability to determine and address external and internal factors that impede or facilitate its per-
formance. In general organizations prefer certainty to uncertainty, particularly when making 
investments, but having assessed the risks and addressed them organizations can move for-
ward with confi dence. And if the results turn out differently, this enables them to learn from 
their experience and continually improve. 

 In  Chapter 12  we showed how issues relevant to the QMS can be identifi ed by fi ltering 
the results of the PESTLE and SWOT Analysis through the purpose and mission and then 
the intended results of the QMS. The requirements in clause 6.1 focus on the results of these 
analyses and require the organization to determine which of the identifi ed issues present a 
change, a risk or an opportunity. 

 Many of the issues uncovered by the analysis may be facts and are therefore not risks 
or opportunities per se because there is no uncertainty about them – they have already 
happened. These are changes that just have to be assessed and addressed. However, their 
effect on the organization may well be uncertain, and therefore the issues may be a cause or 
source of risk or opportunity. This creates three pathways into planning the QMS as shown 
in  Figure 21.1 .   

 Risk assessment is the overall process of risk identifi cation, risk analysis and risk evalu-
ation and is one of the processes carried out when planning for the QMS. Whether one is 
using methods of risk assessment where a risk is identifi ed, analysed and evaluated in a few 
seconds or a few weeks, the steps are the same, the difference is in the rigour of the assess-
ment and the magnitude of the decisions it informs. Therefore, the bigger the decisions (as 
judged by its consequences if it’s wrong), the greater the effort that is put into the assessment 
of risk. 

 A link between opportunities and risks is shown because there may be risks associated 
with not pursuing an opportunity and risks involved in pursuing an opportunity. When we 

 Actions to address risks 
and opportunities 

 21 
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look for risks we are looking for potentially undesirable outcomes. When we look for oppor-
tunities we look for desirable outcomes and these incur taking risks but we should do both. 
Pursuing a strategy of only looking for undesirable outcomes is a pessimistic approach to 
quality management, whereas looking for both risks and opportunities is a balanced approach 
to quality management. 

 We cannot assume that the order in which the requirements are presented in the standard 
is the order in which they are intended to be, or indeed, can be implemented (see  Box P4.1 ). 

 In this chapter, we examine the four requirements of clause 6.1, namely: 

 • Risks and opportunities that need to be addressed (6.1.1) 
 • Planning actions to address risks and opportunities (6.1.2a) 

Figure 21.1   Outline risk assessment activity sequence
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 • Integrating actions into QMS processes (6.1.2b (1)) 
 • Evaluating the effectiveness of actions that address risks and opportunities (6.1.2b (2)) 

 Risks and opportunities that need to be addressed (6.1.1) 

 What does this mean? 

 Clause 4.4.1f) requires risks and opportunities determined in accordance with the requirements 
of 6.1 to be  addressed  but it’s only clause 6.1.1 that requires risks and opportunities to be  deter-
mined , implying that the requirements of 6.1.1 are to be met before evaluating the processes 
and implementing any changes (as per 4.4.1g). Clause 6.1.1 also requires we consider the 
issues referred to in clause 4.1 and the requirements referred to in clause 4.2 and determine the 
risks and opportunities that need to be addressed when planning for the QMS. However, clause 
5.1.2b) requires top management to ensure the risks and opportunities that can affect confor-
mity of products and services and the ability to enhance customer satisfaction are determined 
and addressed. Such risks may have their source outside the QMS or be inherent in the design 
of the QMS and the products and services it produces and therefore may have their source 
within the QMS. This leads to the conclusion that there are extrinsic and intrinsic risks, that 
is, risks the sources of which are external to the QMS (extrinsic risks) and risks the sources 
of which are internal to the QMS (intrinsic risks). This relationship is explained further in 
 Box 21.1 . A video on quality and risk is available on the companion website. 

 The conclusion we reach is that clauses 4.1, 4.2, 4.3 and 6.1.1 are intended to be imple-
mented before we establish the QMS (4.4), and then we address the risks and opportunities 
(6.1.2) and this is why planning for the QMS is separate from planning the QMS in  Figure 
21.1 . Basically, it’s treating the QMS as a black box. This interpretation is confi rmed by 
JTGC Guide N360 where it states: 

 The intent of the clause on Actions to address risks and opportunities is to specify the 
requirements for the planning needed as a prerequisite to establishing the MS. It speci-
fi es what needs to be considered and what needs to be addressed. The planning is per-
formed at a strategic level, versus the tactical planning done for Operational planning 
and control. 

  Box 21.1    Intrinsic and extrinsic risk in ISO 9001 
 The risks referred to in clause 6.1.1 are extrinsic (their source is from outside the 
QMS), whereas the risks referred to in clause 5.1.2b) are intrinsic (their source is from 
within the QMS). The problem is that clause 5.1.2b) only refers to top management 
 ensuring  (intrinsic) risks are determined and addressed. There is no equivalent clause 
to clause 6.1.1 requiring the intrinsic risks and opportunities  to be  determined and 
addressed. In the absence of a requirement in clauses 8.1, 8.3 and 8.5 to determine and 
address intrinsic risks, users will therefore have to apply clause 5.1.2b) and 5.1.1d) on 
risk-based thinking to derive such a requirement. 
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 Why is this necessary? 

 The system that was effective in enabling the organization to successfully create and retain 
customers in the past may not be so successful in the future, and therefore it is necessary to 
assess the impact of the anticipated changes in the external and internal environment and 
identify those which will have a negative effect and those that will have a positive effect. It 
is also necessary to assess the impact of changes in stakeholder requirements and identify 
those new requirements which are outside the scope of the current QMS and those features 
and characteristics stakeholder no longer require. 

 How is this addressed? 

 Process overview 

 In order to address this requirement, we need to examine the relevant issues and require-
ments that emerge from understanding the context of the organization and stakeholder 
requirements and identify the risks and opportunities that they present. If we step back and 
take a view of the process of which identifying risks and opportunities is a part, we will 
get a better idea of how issues and interests are converted into actions and this is shown 
in  Figure 21.2 . 

 In the sequence of steps below the diagram, it will be observed that they do not fol-
low the order in which the requirements are stated and apply requirements from clauses 
4, 6 and 7. 

Figure 21.2   Converting issues and interests into actions
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  1 Scan the internal and external environment to gather information against factors 
that could affect the future direction of the organization.   (no requirement) 

  2 Confi rm the organization’s purpose and strategic direction.   (no requirement) 
  3 Filter the results through the organization’s purpose and strategic direction to 

identify relevant issues that may impede or facilitate the organization’s ability 
to fulfi l its purpose or proceed in its chosen strategic direction.   (clause 4.1) 

  4 Confi rm the intended results of the QMS.   (no requirement) 
  5 Filter the identifi ed issues through the intended results of the QMS to identify 

issues relevant to the QMS.   (clause 4.1) 
  6 Determine which of these issues present a change (clause 6.3), a risk or an 

opportunity (clause 6.1.1) to the ability of the QMS to fulfi l its purpose. 
  7 Determine the interested parties and their interests.   (clause 4.2) 
  8 Filter the interests of these interested parties through the organization’s purpose 

and strategic direction to identify the relevant interests.   (clause 4.2) 
  9 Filter these interests through the QMS scope to separate those interested parties 

having relevant requirements to be met, for example, customers from those with 
interests that need to be managed (e.g. competitors, criminals and pressure groups).  
 (clause 6.1.1) 

 10 Analyse and evaluate the changes (clause 6.3), risks and opportunities including 
the interests of interested parties that need to be managed.   (clause 6.1.1) 

 11 Select the results of the evaluation and the requirements to be met and derive 
quality objectives and success measures which if achieved will address these 
changes, risks, opportunities and requirements satisfactorily   (clause 6.2.1) 

 12 Develop quality programmes for achieving these quality objectives.   (clauses 
6.2.2, 6.3, 7.1, 7.2, 7.3, 7.4 and 7.5)   

 Risk assessment is the overall process of risk identifi cation, risk analysis and risk evalua-
tion so we will examine the elements of this process as it applies to “planning for the QMS”. 

 Identifying risks and opportunities 

 There are seven key questions we need to answer to identify and address the risks and oppor-
tunities that will either impede or facilitate the effectiveness of the QMS: 

 1 What are we trying to do? – the objective, the goal (Step 4 in  Figure 21.2 ). 
 2 What might affect what we are trying to do? – the uncertainties that might help or 

hinder (Steps 4 and 5 in  Figure 21.2 ). 
 3 Which of these are most important? – the risk assessment. 
 4 What can we do about it? – risk treatment. 
 5 Have we taken the action we planned to take? – implementation. 
 6 Did the action work – risk monitoring. 
 7 What’s changed since the last time we took action? – risk review. 
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 Whether we are planning to undertake a minor or a major task, asking and answering these 
questions will help us undertake those tasks more successfully. In this section we are inter-
ested in questions 2 and 3. 

 Many of the risks and opportunities will be external to the organization arising from 
uncertainties in political, economic, social and technological environment, but there will 
also be risks and opportunities arising from within, from the people, processes, technolo-
gies, environment and the culture, all of which could either impede or facilitate success. 
Opportunities tend to arise when some period, situation or circumstance either comes to an 
end or is about to begin. 

 DISTINGUISHING RISKS AND OPPORTUNITIES FROM CAUSES AND EFFECTS 

 Having looked at hundreds of risk registers throughout the world, the risk management con-
sultant David Hillson found that over half of them identify causes or effects as risks, imply-
ing that the producers are trying to manage things that are not risks at all (Hillson, (2) 2016). 
It is important to distinguish between issues that are facts and issues that are risks, but often, 
we sometimes make statements that we present as describing risks when they are describing 
issues, problems, facts, causes or effects. 

 Causes are existing conditions such as the sun is shining today; risks are what might hap-
pen such as we might not sell many umbrellas if the sun is shining, and the effects are what 
could follow (e.g. the takings could be down today). 

 If we look at this from the perspective of what we are trying to do, which is this case might 
be to provide customers with protection from the natural environment, and ask what affects 
our ability to do this, it’s tempting to say that the risk is the uncertainty about the weather; 
but we can’t manage the weather. It’s a fact that the weather changes so variation in weather 
conditions is the cause of uncertainty about future umbrella sales. In selling umbrellas, we 
are taking a risk that sales may fl uctuate due to weather conditions. The environment in 
which organizations operate provides the source of their risks but the actual risks rather 
depend on what they do in that environment. 

 We therefore express: 

 • the existing condition in terms of what is, what has/has not happened, what does/does 
not occur. These are facts; 

 • the uncertain event in terms of what may, might or possibly happen; 
 • the effect in terms of what could or would follow. 

 We can therefore construct a statement template that separates cause, risk and effect and this 
would be as follows: 

 As a result of <an existing condition>, <an uncertain event> might occur which would 
lead to <an effect on the objective>. Expressed in simple terms we ask, what do we know, 
what uncertainty does that present us with and why does it matter? Some examples follow: 

 • There is a shortage of labour with the skills we need (cause) so we might not be able 
to take on any more work (risk) and will therefore lose business to our competitors 
(effect). In this case the risk we manage is  work load . 

 • Revenue is down 20% on last year (cause) but we have identifi ed a source of lower 
cost materials of the same quality (opportunity) and as a result we can reduce our 
prices (effect). In this case the opportunity we manage is  material costs . 
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 • There is an increase in cybercrime (cause) and our IT infrastructure may be vulnerable 
to attack (risk) which may impede our ability to process customer orders (effect). In 
this case the risk we manage is the  vulnerability of our IT system to cybercrime . 

 One way of identifying risks and opportunities is to examine the issues and establish which 
issues are causes and which are risks. Many issues may arise because a change has already 
occurred and the organization needs to embrace the change (e.g. a change in legislation). 
What may be uncertain is the organization’s ability to respond to the change in a timely and 
effective manner. Others may present a risk or an opportunity depending on whether or not 
the organization chooses to address them. 

 Uncertainty presents both risk and opportunity, with the potential to erode or enhance 
value. Therefore, in seeking to identify risks and opportunities we need to be looking for the 
sources of uncertainty. 

 Many organizations maintain a risk register which contains details of all categories of 
risk. Often risk categories include strategic, operational, fi nance and compliance risks 
and risks affecting the intended results of the QMS could be included in any category. To 
trace risks through to the provisions made to control them it may be necessary to assign 
codes in the existing risk register or compile a separate risk register and include the fol-
lowing information: 

 a) The intended results of the QMS (or a process if being undertaken at that level) – this 
would be stated in the header as a point of reference for all entries (i.e. all entries 
either potentially impede or facilitate achievement of these results) 

 b) A unique identifi er for each issue 
 c) The relevant issues as deduced from the PESTLE and SWOT analysis 
 d) Whether the issue poses a risk or an opportunity 
 e) The category of risk or opportunity for reporting purposes (e.g. strategic, operational, 

fi nance, compliance) 
 f) Description of the uncertainty that might create, enhance, prevent, degrade, accelerate 

or delay achieving the intended results of the QMS or one of its processes. These 
should include not just the events that may or may not happen but also variables, 
ambiguities and blind spots (see “Types of uncertainty” in  Chapter 10 ). 

 Identifi cation should include risks whether or not they are under the control of the organization. 
 Risk identifi cation methods can include: 

 • Informal inductive reasoning techniques such as posing questions such as: 

 • how will the mitigation of (risk) give assurance that the QMS can achieve its 
intended results? 

 • how will pursing this (opportunity) give assurance that the QMS can achieve its 
intended results? 

 • how will the mitigation of (risk) prevent, or reduce the potential for QMS failure? 
 • how will mitigation of (risk) improve our ability to satisfy our customers? 
 • how will pursuing (opportunity) enhance our ability to satisfy our customers? 

 • Evidence-based methods, such as checklists and reviews of historical data. 
 • A team of experts following a structured set of prompts or questions. 



332 Part 6 Planning

 The people identifying risks and opportunities need to possess suffi cient knowledge about 
the organization, the QMS and the issues to make credible judgements. Access to historical 
data will be benefi cial in determining whether the issue has arisen previously and how it was 
assessed, addressed and what the outcome was. 

  Box 21.2    Drucker on risk 
 Risk: The likelihood of success versus the likelihood of failure for any undertaking. 
Assessing a risk is the process of trying to quantify or judge which likelihood is the 
larger and by how much. 

 The end result of successful strategic planning must be capacity to take a greater 
risk, for this is the only way to improve entrepreneurial performance. To extend this 
capacity, however, we must understand the risks we take. We must be able to choose 
rationally among risk-taking courses of action rather than plunge into uncertainty on 
the basis of hunch, hearsay, or experience, no matter how carefully quantifi ed. 

 (Drucker, 1974) 

 COMMON CAUSE FAILURE 

 A catastrophic situation can arise when random and systematic events cause multiple devices, 
systems, or layers to fail simultaneously. This is referred to as common cause failure (CCF). 
The individual failure of a component may not destabilize a system and the probability of 
several components failing independently of each other at the same time due to an external 
event is extremely unlikely. Common cause failure is an engineering term and normally 
applies to engineered systems but can be applied to organizations, for example, 

 • If the organization outsources production to a country in a region of the world that is 
prone to earthquakes, in a single event, its source of product could be cut off. 

 • If a plant is isolated, feeding off power from a single source it is vulnerable to inter-
ruption due the weather conditions, mechanical failure or an illegal action. 

 • If an organization depends on its connection to the Internet to transact business a failure 
of the ISP may disrupt business continuity. 

 A catastrophic situation can also arise when there is simultaneous failure of two or more 
identical objects in the same mode. This is referred to as common mode failure and is a 
subset of common cause failure. In an organizational context, an example of common mode 
failure is where there are identical computer systems on the same network and a computer 
virus attacks all of them causing simultaneous failure. 

 Analysing risks and opportunities 

 Hubbard advocates that a weak risk management approach is effectively the biggest risk in 
an organization, and he also wisely states that if risks are not properly analysed they cannot 
be properly managed (Hubbard, 2010). Although ISO 9001 doesn’t require risk manage-
ment, it does require the effectiveness of actions to address risks to be determined, and this 
requires some form of measurement. 
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 Risk is analysed by determining the causes and sources of risk, their consequences and the 
likelihood those consequences can occur taking into account the effectiveness of any exist-
ing controls. Hubbard identifi es several methods in use for risk analysis. 

 1 Expert intuition – Pure gut feel unencumbered by structured rating systems of any 
kind. 

 2 Expert audit – External experts develop comprehensive check lists and may or may 
not use formal scoring or stratifi cation methods. 

 3 Simple stratifi cation methods – These use green-yellow-red or high-medium-low rating 
scales to assess likelihood and consequence in a two-dimensional matrix (see later). 

 4 Weighted scores – There are also more elaborate scoring methods with dozens of “risk 
indicators,” each on some scale, which are then multiplied by some “weight” so they 
can be added up to a “weighted risk score”. 

 5 A calculus of preferences – Methods such as multi-attribute utility theory (MAUT), 
multi-criteria decision-making (MCDM), and analytic hierarchy process (AHP) are 
more structured than the weighted scores but ultimately still rely on the judgments of 
experts. 

 6 Probabilistic models – These determine the odds of various losses or gains and their 
magnitudes are computed mathematically. It is the basis for modelling risk in the 
insurance, fi nancial and engineering industries. They could use subjective inputs but 
also historical data and the results of empirical measurements. Examples of this method 
include fault tree analysis, failure mode and effective analysis and the Monte Carlo 
method. 

 Hubbard argues that each of these is fl awed in some important way, and most of them are 
no better than astrology. It rather depends on what they are to be used for. The qualitative 
methods (1–4) are useful as a means to prioritize action but not for making big decisions as 
they may make many decisions far worse than they would have been using merely unaided 
judgments. For such decisions it’s necessary to use quantitative methods. 

 CALIBRATING THE ESTIMATORS 

 With physical measurements, we calibrate the measuring instruments to be confi dent that the 
results are valid. When it comes to measuring risk, we need an equivalent form of calibra-
tion otherwise it’s just guesswork that anyone can do. Why should we accept an estimate 
of probability from one person over another? One way of determining if a person is good 
at quantifying uncertainty is to assess their predictions to discover how many fall within 
90% of the true result. Unfortunately, extensive studies have shown that very few people are 
naturally calibrated estimators. Leading researchers in this area have been Daniel Kahne-
man, winner of the 2002 Nobel Prize in Economics, and his colleague Amos Tversky. The 
research shows that everyone is biased either towards overconfi dence or underconfi dence. 
Research done by Fischhoff, Phillips, and Lichtenstein, and published in 1980 under the title 
 Calibration of Probabilities , showed that bookies were rather better at assessing the odds 
of events than others and concluded that assessing uncertainty is a general skill that can be 
taught with measurable improvement. So, for example when a calibrated project manager 
says they are 80% confi dent that funding for a major project will be forthcoming, there really 
is an 80% chance the funding will be forthcoming. Hubbard provides further information on 
calibrating estimators in his book How to measure anything (Hubbard, 2010) 
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 It is recommended that the reader consult other works for an in-depth appreciation of risk 
analysis techniques. However, as it’s such a commonly used method outside the insurance 
sector further explanation of a simple stratifi cation method is provided. 

 THE STRATIFICATION METHOD 

 The method defi nes consequence and likelihood using an “ordinal scale” – a scale that indi-
cates a relative order of what is being assessed; not actual units of measure. Consequence 
and likelihood can be graded as very high, high, medium, low and very low. 

 The level of risk or opportunity is the magnitude of a risk or opportunity expressed 
in terms of the combination of consequences and their likelihood. In the matrix of  Fig-
ure 21.3  the cells indicated by H imply a high level of risk or opportunity and the cells 
indicated by L imply a low level of risk or opportunity. By use of different colours to rep-
resent each rating (e.g. green, orange and red) the matrix can be turned into a “heat map”. 
This is not scientifi c, it’s not a measurement of risk or opportunity but it does provide a 
means of prioritizing action. 

 • Where the level of risk is high, it’s telling us to stop and consider the harm that will 
be done if we don’t address a risk that is very likely to happen. 

 • Where the level of opportunity is high it’s telling us to stop and consider the benefi t 
that will be lost if we don’t address an opportunity that is very likely to happen. 

 • Where the level of risk is low, we don’t need to waste time trying to reduce or elimi-
nate risks that are unlikely to happen. 

 • Where the level of opportunity is low, we don’t need to waste time pursuing oppor-
tunities that are unlikely to materialize. 

 • Where the level of risk or opportunity is medium we attend to these only after address-
ing those risks and opportunities that are high. 

 The scales are meaningless unless we defi ne what we mean by high, medium and low 
and these defi nitions are specifi c to the objectives we are trying to achieve. The following 
two examples of low risk are comparable because the population size is similar and the skill 
about equal but clearly there are more variables not under the control of the surgeon in case 
A than of the pilot is case B. 

 A. The risk of serious complications developing as a result of cataract surgery is very 
low which, based on current statistics, means there is a 2% or less likelihood of com-
plications (According to the American Society of Cataract and Refractive Surgery 
(ASCRS), 3 million Americans undergo cataract surgery each year, with an overall 
success rate of 98% or higher. 

 (Knobbe, 2016) 

 B. The risk of an aircraft accident on landing or take off at London Heathrow is also very 
low which, based on current statistics, means that there is a 0.0000337% likelihood of 
an accident (In the last 20 years there have only been three accidents in 8.9 million 
movements.) 

 (CAA, 2016) 

 If the likelihood of an aircraft accident on landing at London Heathrow was equal to the 
likelihood of serious complications developing as a result of cataract surgery, there would have 
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been over 9482 accidents in 2015, that’s 26 accidents a day! It’s doubtful if Heathrow would 
remain open for business if there were any more than one accident a month let alone 26 a day. 

 An alternative to scoring likelihood and consequence by categories such as high, medium 
and low, is to use a 1–5 or 1–8 point-based scoring method with associated descriptions. 
However, this does not make it a quantitative method. Adding or multiplying scores that 
have been made based on opinion does not quantify the scores. 

 RATING LIKELIHOOD 

 At the time of writing this book no relevant examples of strategic quality risk assessment 
could be found; therefore, examples have been taken from the health care sector. 

 Likelihood can be estimated quantitative by using probability data or qualitatively using 
subjective levels. In an industry that is mature lots of data exists on accidents and incidents 
and so there is less guesswork involved. An example of likelihood levels used in the health 
sector is shown in  Table 21.1 .     

 RATING CONSEQUENCE 

  Table 21.2  is an example from the health sector showing how the degree of judgement about 
consequences has been refi ned by providing some objective criteria.     

Table 21.1   Likelihood levels used in the health sector

Level Frequency

1 Less than once every 10 years
2 Once a year to once every 10 years
3 Once a month to once a year
4 Once a week or once a month
5 Once a day to once a week
6 More than once a day

Table 21.2   Consequences rating used in the health sector

Rating Description Defi nition

5 Catastrophic 
event

Death or serious physical or psychological injury or the risk thereof. Serious injury 
specifi cally includes loss of limb or function. Must meet two of the three criteria:
1.  Results in unanticipated death or major permanent loss of function
2.  Associated with a signifi cant deviation from the usual process
3.  It has the potential for undermining the public confi dence

4 Major event Injury or permanent loss of bodily function (sensory, motor, physiologic, or 
intellectual), disfi gurement, surgical intervention required, increased length 
of stay, increased level of care

3 Moderate 
event

An event, occurrence, or situation involving the clinical care of a patient in 
a medical facility which could have injured the patient but did not cause an 
unanticipated injury or require the delivery of additional healthcare services

2 Minor 
event

Failure is not noticeable to the patient and would not affect delivery of care. Failure 
can be overcome with modifi cations to the process; failure may cause minor injury.

1 Near miss A process variation that does not affect the outcome but for which a recurrence 
carries a signifi cant chance of a serious outcome. No injury, no increased length 
of stay or level of care.
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 RISK MATRIX 

 A risk matrix is a visual representation of the analysis which shows likelihood against con-
sequences. By placing likelihood on a vertical axis and consequence on a horizontal axis we 
can create a risk matrix as shown in  Figure 21.3  that helps visualize the priorities. One of the 
advantages of this type of presentation is that it can be used to show how an action taken to 
address the risk has changed the estimate of its probability and/or impact (illustrated by the 
black dots in  Figure 21.4 ).     

 If the consequence of uncertainty is negative it becomes a risk matrix and if the conse-
quence is positive, it becomes an opportunity matrix. By positioning the risk matrix and 
opportunity matrix side by side, we create a zone in the middle of the diagram which repre-
sents the very worst risks and the very best opportunities and thereby the priorities for action 
as shown in  Figure 21.5 .   

 An example of a risk matrix in the healthcare sector with associated criteria is shown in 
 Figure 21.6 . The probability of occurrence might be deduced intuitively but more likely to 
be derived from research into national health statistics, thus giving it far more credibility.   

Figure 21.3   Risk matrix

Figure 21.4   Risk matrix after risk treatment
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 Evaluating risks and opportunities 

 Risk evaluation is the process of comparing the results of risk analysis with risk criteria to 
determine whether the risk and/or its magnitude is acceptable or tolerable. The organization 
should defi ne criteria to be used to evaluate the signifi cance of risk. Risk criteria are the 
terms of reference against which the signifi cance of a risk is evaluated (ISO 31000, 2009) 

 According to ISO 31010 on risk assessment techniques, defi ning risk criteria involves 
deciding: 

 • the nature and types of consequences to be included and how they will be measured; 
 • the way in which probabilities are to be expressed; 

Figure 21.5   Matrix of risk and opportunity assessment

Figure 21.6   National Patient Safety Agency (UK) Risk Assessment Scoring Matrix
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 • how a level of risk will be determined; 
 • the criteria by which it will be decided when a risk needs treatment; 
 • the criteria for deciding when a risk is acceptable and/or tolerable; 
 • whether and how combinations of risks will be considered. 

 RISK APPETITE 

 The amount and type of risk that an organization is prepared to pursue, retain or take to meet 
their strategic objectives are referred to as  risk appetite  and it will vary from sector to sector, 
organization to organization. An organization with an aggressive appetite for risk might set 
aggressive goals, whereas an organization that is risk averse, with a low appetite for risk, 
might set conservative goals. It follows therefore that an organization should establish its 
risk appetite before setting its goals, and this will inevitably shape its strategy. There needs 
to be a consensus across all functions and at all levels on the organization’s risk appetite 
otherwise decision-making will continually run into problems. Everyone needs to agree on 
how much risk is acceptable. For each major group of objective as the risk appetite will be 
different for different groups of objectives. 

 The management of a high-tech organization, for example, may assign a high-risk appetite 
to product innovation, a more moderate-risk appetite to issues of personnel development, a 
low-risk appetite to information system security and a very-low-risk appetite to its reputa-
tion for product and service quality. Putting this into practice means that the organization: 

 a) exhibits a higher-risk appetite when approving new product and service development; 
 b) expresses a moderate-risk appetite for authorizing staff promotions, education and 

training; 
 c) expresses a very-low-risk appetite for risks that would signifi cantly reduce the quality 

of its products and services or the health and safety of its staff. 

 RISK TOLERANCE 

 The acceptable level of variation relative to achievement of a specifi c objective is referred to 
as risk tolerance. Risk tolerance is a practical concept for dealing with tactical issues where 
not all inputs to a process are the same and necessitate equal treatment and is best mea-
sured in the same units as those used to measure the related objective, for example, a health 
services organization has a low-risk appetite related to patient safety but a higher appetite 
related to response to all patient needs, and although it strives to treat all emergency room 
patients within two hours and critically ill patients within 15 minutes, it accepts that in rare 
situations (5% of the time) patients in need of non-life-threatening attention may not receive 
that attention for up to four hours (Rittenberg & Martens, 2012). 

 Another example from Rittenberg and Martens’s paper is one that helps balance profi t 
objectives and quality objectives. Managers of an aerospace company want to improve a 
product’s profi tability but know the company has a low-risk appetite for not meeting cus-
tomer expectations. They know they cannot reduce product costs if such changes decrease 
performance (e.g. they might use new technology, but cannot use inferior components). Top 
management may have set specifi c profi t requirement by product line but have also com-
municated a low-risk appetite for product failure for loss of customers because of product 
quality or delivery issues. The articulation of risk tolerances helps guide the company’s 
operational development in this case. 
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 EVALUATION RESULTS 

 The result of the evaluation should be a series of decisions, based on the risk apetite and risk 
tolerance as to whether the risk, as defi ned in terms of its likelihood and consequances, is 
acceptable or tolerable, or needs to be treated. This information should be added to the risk 
register. 

  Box 21.3    The leaky valve 
 Arthur Rudolph, one of 118 German rocket engineers who developed the giant Saturn 
5 rocket, is reported to have said. “You want a valve that doesn’t leak and you try 
everything possible to develop one but the real world provides you with a leaky valve. 
You have to determine how much leaking you can tolerate.” 

 ( New York Times  1996) 

  Box 21.4    Fail to prepare, prepare to fail 
 In a conversation between Eric “Winkle” Brown, (1919–2016) Navy test pilot in 
WWII, and Kirsty Young on the BBC’s Desert Island Discs in 2014 he said “There 
was always that aura of risk; you came to value life in a different sort of way and I 
always made a point of preparing myself very well indeed before a fl ight.” In response 
to Kirsty Young’s suggestion that “Kick the tyres, light the fi res and last one off’s a 
sissy” was not his motto, he replied, “That sort of attitude cost an awful lot of lives.”  
(BBC, 2014)

 How is this demonstrated? 

 Demonstrating that the risks and opportunities that need to be addressed have been deter-
mined may be accomplished by: 

 a) presenting evidence of a process for identifying risks and opportunities that arise from 
an analysis of the internal and external issues that are relevant to the QMS; 

 b) presenting evidence that the identifi ed risks and opportunities have been categorized, 
analysed and evaluated for their effect on the QMS and what their likelihood of occur-
rence and consequence might be; 

 c) selecting a representative sample from each category and presenting evidence to support 
the ratings given (e.g. the source of the data and the competence of the estimators). 

 Planning actions to address risks and opportunities (6.1.2a) 

 What does this mean? 

 Planning actions to address risks and opportunities means fi guring out what to do about the 
risks and opportunities that have been identifi ed and quantifi ed. 
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 Planning also includes determining how to incorporate the actions deemed necessary or ben-
efi cial into the QMS, either through objective setting (6.2), operational control (8.1) or other 
specifi c elements of the QMS, for example, resource provisions (7.1) and competence (7.2). 

 Why is this necessary? 

 The purpose of planning is to anticipate potential scenarios and consequences, and as such is 
preventive in addressing undesired effects before they occur. Similarly, it looks for favour-
able conditions or circumstances that can offer a potential advantage or benefi cial outcome 
and includes planning for those worthy of pursuit. 

 How is this addressed? 

 There are several actions that can be taken once risks and opportunities have been identifi ed, 
analysed and evaluated. 

 Whether a risk is to be avoided, eliminated, reduced, taken, shared or accepted depends 
on an organization’s risk appetite. 

  Box 21.5    Cost-benefi t relative to risk 
 Effort spent on of risk management should always be less than the value at risk. 

 Action to address risks 

 There are several possibilities as to the action to be taken to address risks and these are 
described next. Once a plan of action has been agreed it should be added either directly or 
by reference to the risk register along with the name or title of the person who will manage 
it. Additional columns can be added to accommodate progress reporting and changes to the 
probability and consequence of the risk. However, before considering the actions to address 
risk look at  Box 21.6  and read the article. 

  Box 21.6    The six mistakes executives make in risk management 
 1 We think we can manage risk by predicting extreme events. 
 2 We are convinced that studying the past will help us manage risk. 
 3 We don’t listen to advice about what we shouldn’t do. 
 4 We assume that risk can be measured by standard deviation. 
 5 We don’t appreciate that what’s mathematically equivalent isn’t psychologically so 
 6 We are taught that effi ciency and maximizing shareholder value don’t tolerate 

redundancy. 
 (Taleb, Goldstein, & Spitznagel, 2009) 
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 AVOIDING RISKS 

 Avoiding risk is deciding not to carry on with the proposed activities due to the risk being 
unacceptable or fi nding an alternative that is more acceptable. 

 In day-to-day operations, everyone should manage their exposure to risk so that where 
possible risks are avoided commensurate with achieving the stated objectives. The type of 
risks encountered on a daily basis probably won’t be included in the list of risks identifi ed as 
a result of assessing the internal and external issues when planning for the QMS. They are 
more likely to be identifi ed when planning operations. 

 It might be thought natural to avoid risks at all costs but that is not always practical. The 
risks have been identifi ed from analysing the context of the organization and therefore to 
avoid a risk may require changing the context i.e. changing the type of business in which the 
organization is engaged. In other cases, the risk may arise as a result of particular technolo-
gies the organization has adopted and therefore if the risk is of suffi cient magnitude it may 
present an opportunity to change these technologies. The risk may arise due to certain opera-
tions being located in regions susceptible to danger either from natural or manmade causes. 
Moving the location may avoid the risks. 

 RETAINING RISK BY INFORMED DECISION OR ACCEPTING RISKS 

 Accepting a risk is a decision to accept the risk or the residual risk after mitigation. Accept-
ing a risk means no action can be taken to eliminate, share or transfer the risk or reduce it 
further and reliance is placed on contingency plans if the risk materializes. This decision is 
likely when information provided shows that a risk is not adequate enough to warrant the 
added cost it will take to avoid it (e.g. risk of an earthquake may be accepted because it is 
too expensive to do anything more about it). 

 TAKING RISKS 

 Where the potential benefi ts of taking a course of action outweigh the losses that may be 
incurred, a risk may be taken to pursue an opportunity. Taking a risk is different to accepting 
a risk in that there may be no choice but to accept certain risks if a particular objective is to 
be achieved, whereas when taking a risk, you are deliberately playing the odds (i.e. choos-
ing one option over another) to seize an opportunity. Some industries thrive on taking risks 
whereas others are more conservative. Where the losses may be high, contingency plans may 
be deployed to mitigate them. 

 ELIMINATING THE RISK SOURCE 

 Where the source of the risk is external to the organization there may be little one 
can do to eliminate its source. If the risk is posed by pending legislation that happens 
to be quite onerous for the organization, putting pressure (with or without assistance 
from pressure groups) on the legislators may delay or even cause abandonment of the 
legislation. This course of action is more likely with public bodies and multinational 
corporations. 

 Where the source of risk is internal there will be more opportunities to eliminate it, for 
example, outdated and ineffi cient operating practices that can be replaced, but again, your 
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options may be limited by the context of the organization (e.g. cannot solve a skill shortage 
with robotics because the technology is not mature enough). 

 RISK REDUCTION OR MITIGATION 

 Risk reduction is an action that reduces the likelihood and/or consequence of the risk. The 
likelihood might be changed simply by obtaining more reliable data or increasing the skills 
of those who are assessing probability of occurrence (see earlier on calibrating the estima-
tors). Other solutions are to make the QMS less vulnerable to the risk by design. Whether 
it’s an uncertain event, uncertain variation or uncertain knowledge, design the QMS so that 
it’s less likely to be affected. 

 Consequences can be changed by building redundancy into the system so that the orga-
nization is not wholly dependent on one person or group of people, one technology or one 
piece of infrastructure. Eliminate the potential for common cause failures. 

 SHARING OR TRANSFERRING THE RISK 

 Risk sharing occurs when two parties identify a risk and agree to share the loss upon the 
occurrence of the loss due to the risk. Risks can be shared by forming partnerships, joint 
ventures or outsourcing processes to organizations that are in a better position to ensure 
the risk is mitigated. However, with outsourcing the risk rests primarily with the service 
provider but the organization retains some of the risk because they are managing the service 
provider. There may be little inherent risk in the process but considerable risk in managing 
it from a distance. 

 Actions to address opportunities 

 The adoption of new practices, launching new products, opening new markets, addressing 
new clients, building partnerships, using new technology and other desirable and viable pos-
sibilities to address the organization’s or its customers’ needs may all incur risk. However, 
there is a difference between: 

 a) deciding a course of action to achieve an objective and looking for things that could 
go wrong, reducing the risk and sticking with the course of action at reduced risk and; 

 b) having an objective and looking for innovative ways of achieving it that had hitherto 
not been thought of and might not happen but if they did they would assist achieve 
the objective. 

 The fi rst of these is addressing risks, and the second is addressing opportunities. There’s 
a risk the opportunity will not happen, and therefore actions could be taken that will 
make it more likely that the opportunity will happen. It therefore has the reverse effect to 
actions to address risk. The actions needed to make things happen should be planned and 
these plans implemented. As they are not routines, they should be regarded as projects 
and therefore each of the possibilities identifi ed in the fi rst paragraph earlier (Note 2 of 
clause 6.1.2) will be designated as a project and subject to project management practices. 
Taking another look at Note 2 we fi nd that the types of opportunities being referred to 
are strategic in nature. They are in a different category to tactical opportunities such as 
when deciding where to store material waiting use when planning the construction of a 
building. 
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 How is this demonstrated? 

 Demonstrating that actions to address the identifi ed risks and opportunities are planned may 
be accomplished by: 

 a) presenting evidence of the risks that have been identifi ed and plans for dealing with them; 
 b) presenting evidence of the opportunities that have been identifi ed and plans for making 

them happen. 

 Integrating actions into QMS processes (6.1.2b (1)) 

 What does this mean? 

 Having identifi ed the risks and opportunities, their likelihood and consequences and priori-
tized the action to be taken, this requirement is prompting us to think about how, when where 
and by whom these actions will be taken by the QMS processes rather than by a separate 
initiative that is taken independently of those processes. 

 Why is this necessary? 

 It is not uncommon for weaknesses, opportunities and threats to be dealt with through managerial 
exhortation, a plea by management for everyone to do better, seize every opportunity or simply 
just work harder. However well meaning the exhortations may be, a properly orchestrated plan 
will be necessary to change what people do and the way they work so that action to address the 
risks and opportunities is taken in conjunction with the organization’s business processes. These 
processes may need to change or be supplemented by new processes to mitigate the risks and 
facilitate the opportunities on a continual basis and it is this that is referred to in clause 4.4.1f). 

 How is this addressed? 

 There is some duplication in the standard regarding planning. Integrating actions to 
address risks and opportunities into the QMS is done when establishing the QMS (4.4.1) as 
explained in  Chapters 15  and  16  but also when planning how to meet quality objectives (6.2) 
as explained in  Chapter 22  and planning of changes (6.3) in  Chapter 23 . 

 In planning how to integrate the actions into the QMS processes, we start by identifying the 
processes where such actions would take place, then analysing the process to locate the stage 
where the conditions need to change to reduce the risk or exploit the opportunity. In some 
cases, a branch of the process network may need to be redesigned, in others all it may need is a 
change to a checklist. In this way, on executing a process, the actions intended to address risks 
or opportunities will be implemented. We also need to update the process risk register so that 
there is a record of provisions built into the process to mitigate risk or exploit the opportunity. 

 How is this demonstrated? 

 Demonstrating that plans have been made to integrate and implement actions to address risk 
into the organization’s processes may be accomplished by: 

 a) presenting evidence that the plans for addressing risk and opportunity include detail 
on the processes affected and the action to be taken on each process; 

 b) selecting a representative sample of the processes identifi ed in the risk reduction plans 
and presenting evidence that the risks these processes have been designed to mitigate 
include those identifi ed in the risk register. 
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c) selecting a representative sample of the processes identifi ed in relevant planning docu-
ments and presenting evidence that the opportunities these processes have been designed 
to exploit include those identifi ed in the Risk Register as opportunities.

 Planning how to evaluate the effectiveness of actions (6.1.2b (2)) 

 What does this mean? 

 In addition to planning the actions to mitigate a risk or facilitate an opportunity the standard 
requires thought be given to how the effectiveness of those actions will be evaluated i.e. to 
what extent did the actions taken mitigate the identifi ed risk or facilitate the identifi ed opportu-
nity? It appears that it is asking us to plan to evaluate not only the actions taken but the methods 
we used to analyse the risks and opportunities. We are therefore not in breach of this require-
ment if we failed to identify a risk or opportunity that did materialize – that is an issue that may 
be raised with the way the organization addressed clause 6.1.1. However, if we underestimated 
the likelihood of a risk or its consequences and as a result the action taken turned out to be woe-
fully inadequate, the action cannot be deemed to have been effective. Therefore, in evaluating 
the actions taken we can’t divorce the action from the method used to determine it. 

 Why is this necessary? 

 Whatever managers do they carry responsibility for their actions and decisions and its axi-
omatic that successful managers employ methods that work, whether they be informal or 
formal methods, they owe their success to the methods they use. It follows therefore that 
the methods managers use to identify and address risks and opportunities must also work. 
With many decisions they get immediate feedback from the control systems they have put 
in place if something doesn’t work. However, when dealing with uncertainties, managers 
tend to assume that their methods of managing risks must be working if the things they were 
not expecting don’t happen and the things they were expecting do happen, but that is their 
perception not the result of measurement. 

 If your organization is investing its scarce resources in reducing risks and increasing 
opportunities the management need to know whether it’s money was well spent. 

 How is this addressed? 

 Even under the best circumstances, where the effectiveness of the action itself was tracked 
closely and measured objectively, adequate evidence may not be available for some time. 
Also, if the methods used do not actually measure the risks in a mathematically and scien-
tifi cally sound manner, management doesn’t even have the basis for determining whether a 
method works (Hubbard, 2009). It simply gives the appearance that it works, which may be 
acceptable for low level risks. For high risks, the measure of effectiveness should therefore 
be based on whether and by how much risk was actually reduced or opportunity increased 
and whether the risk was acceptable for a given investment. 

 When planning how to evaluate the effectiveness of the actions, we need to answer some 
basic questions: 

 a) If the action taken was to avoid a risk, over what timescale will we monitor the situ-
ation to detect if the risk has been avoided and? 
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 b) If the action taken was to take a risk to pursue an opportunity, how will we know if 
the anticipated adverse effects materialized and if they did what impact they had? 

 c) If the action taken was to eliminate the source of risk, how will we know if we’ve 
eliminated it? 

 d) If the action taken was to reduce the likelihood of a risk, how will we know if we 
have done this? 

 e) If the action taken was to increase the likelihood of an opportunity, how will we know 
if we have done this? 

 f) If the action taken was to change the magnitude of the consequences how will we 
know if we have done this? 

 g) If the action taken was to share the risk, how will we know if that was a wise decision? 
 h) If the action taken was to accept the risk, when will we know if that was a wise decision? 

 Hubbard cites four methods of determining effectiveness in risk management: 

 1 Statistical inferences based on large samples 
 2 Direct evidence of cause and effect 
 3 Component testing of risk management 
 4 A “check of completeness” 

 Statistical inferences based on large samples 

 If we are trying to reduce the risk of a rare event it’s doubtful that we could use actual results 
from one organization as to the effectiveness of a particular risk treatment as they would be 
statistically insignifi cant. We’d have to look further afi eld and engage other organizations in 
the experiment so that the sample is big enough. 

 Direct evidence of cause and effect 

 There are situations where the risk treatments detect the risk before any harm is done such as the 
fi re walls and virus protection in an IT system. There are also those treatments that reduce the 
magnitude of the consequences such as disaster recovery processes. We therefore know those 
risks would have done harm had it not been for the effectiveness of the risk treatments. There 
are also disastrous situations which we know could have been prevented if only we’d applied a 
known risk treatment. However, there are situations where one risk was averted only for another 
to arise as a consequence, for example, storing data in the cloud means you don’t lose your data 
if your laptop is stolen but if your network connection goes down you can’t access the cloud. 

 Component testing of risk management 

 If we can’t use other methods because we lack data, we can test the validity of the methods 
we have used to analyse and evaluate the risks or look at research in the same sector and dif-
ferent sectors to validate the methods we are using (i.e. benchmarking). 

 A check of completeness 

 This is simply comparing the items evaluated against a list of known risks for a company. It 
helps us determine whether our approach to risk is or is not too narrowly focused. 
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 Evaluating the effectiveness of actions to address opportunities 

 The plans made to address opportunities are relatively straight forward. The objective is to 
increase your chances of exploiting an opportunity and therefore we examine the evidence 
and if the objectives was achieved the actions were effective. 

 Constructing a plan 

 A plan for evaluating the effectiveness of the actions taken to address risks and opportuni-
ties simply needs to identify the risks and opportunities in the risk register and state how 
effectiveness will be evaluated, who will do it, when it will be done, how the results will be 
reported and how progress will be reviewed. 

 How is this demonstrated? 

 Demonstrating that that you have a plan to evaluate the effectiveness of the actions taken to 
address risk and opportunity may be accomplished simply by presenting evidence of a plan: 
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  Asking for a strategy that is guaranteed to work is like asking a scientist for a hypothesis that 
is guaranteed to be true – it is a dumb request.  

  Richard Rumelt  

 Introduction 
 Several terms are used to defi ne the ends or outcomes an organization seeks to achieve. 
These terms include  mission ,  vision ,  goals ,  aims ,  objectives ,  targets  and  milestones , and all 
tend to create confusion. The confusion is compounded when qualifying words are added to 
these terms such as  quality objectives ,  environmental targets ,  project goals , etc. In a generic 
sense they could all be classed as objectives but what generally sets them apart are times-
cales, levels and perspectives. 

 Timescales are addressed by expressing objectives as being strategic (long term), or tactical 
(short term). Levels are addressed by expressing objectives as being corporate ( company-wide), 
business process, work process, product or service. Perspectives are addressed by labelling 
the objectives as quality objectives as opposed to fi nancial or marketing objectives. 

 Quality objectives arise from multiple sources within ISO 9001 as illustrated in  Figure 22.1 .    
None of these are mutually exclusive because they are derived from the clause structure 
of the standard which does not align with the way organizations function. For example, 
in undertaking a SWOT analysis as described in  Chapter 12 , we may identify operational 
issues and improvement opportunities. In determining the causes of nonconformity, we may 
reveal systemic problems that require a coordinated programme of corrective action for 
which there will be quality objectives. A video on planning for quality is available on the 
companion website.

 In this chapter, we examine the 10 requirements of clause 6.2.1, namely: 

 • Establishing quality objectives (6.2.1) 
 • Ensuring consistency with quality policy (6.2.1a) 
 • Ensuring quality objectives are measurable (6.2.1b) 
 • Taking account of applicable requirements (6.2.1c) 
 • Ensuring relevance of quality objectives (6.2.1d) 
 • Monitoring quality objectives (6.2.1e) 
 • Communicating quality objectives (6.2.1f) 
 • Updating quality objectives (6.2.1g) 
 • Maintaining information on quality objectives (6.2.1) 
 • Planning to achieve quality objectives (6.2.2) 

 Quality objectives and planning 
to achieve them 

 22 
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 The sequence in which the requirements are addressed in this chapter is not indicative of a 
sequence of action, for example, the monitoring, communicating and updating of quality objec-
tives comes after planning and ensuring consistency, measurability, taking account of require-
ments and ensuring relevance is all part of establishing quality objectives and not separate to it. 

 Establishing quality objectives (6.2.1) 

 What does this mean? 

Figure 22.1   Sources of quality objectives within ISO 9001

  Box 22.1    What are objectives? 
 • Objectives are the “result to be achieved”.   (ISO 9000:2015, 2015) 
 • Objectives are not the path on which we travel but the compass bearing by which 

we navigate. 
 • Objectives can be strategic, tactical, or operational. 
 • Objectives can be long term, medium term or short term. 
 • Objectives can apply at different levels (such as corporate, departmental, project, 

product, process and personal). 
 • Objectives can relate to different organizational perspectives (such as fi nance, 

health, safety, environment, security, social responsibility and quality). 
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 Quality objectives 

 ISO 9000:2015 defi nes a quality objective as an “objective related to quality”, but when 
we substitute the terms with the defi nitions it becomes a result to be achieved related to 
the degree to which a set of inherent characteristics of an object fulfi ls requirements. This 
might be technically correct, but it’s not a defi nition that people will fi nd easy to work 
with. 

 Discussions with users of ISO 9001 in 2016 revealed several different interpretations as to 
what a quality objective is depending on how the case is argued. 

 a) That all objectives are quality objectives. 
 b) That all quality objectives are business objectives but all business objectives are not 

quality objectives. 
 c) That any objective that increases the degree to which the inherent characteristics of 

an object fulfi ls the requirements is a quality objective. 
 d) If we measure performance in terms of quality, cost and delivery, the target for the 

degree of conformity to requirements becomes the quality objective. 
 e) If the primary benefi ciary of meeting an objective is the customer, the objective is a 

quality objective. 
 f) Everything a business does must directly or indirectly affect the condition of its out-

comes and therefore all business objectives are quality objectives. 

 The fi rst argument we could use is that when we look at the ISO defi nition of quality man-
agement and the associated terms (ISO 9000:2015 clauses 3.3.4 to 3.3.8), it rather suggests 
that it’s all about setting and achieving objectives and that the only thing that distinguishes 
quality objective from other objectives is that quality objectives are focused on fulfi lling 
needs and expectations and other objectives are not. An objective that is not focused on 
fulfi lling someone’s needs or expectations is hard to imagine; therefore, we could reach the 
conclusion that all objectives are quality objectives. If we accept this argument the QMS 
becomes the enterprise management system and will address all stakeholders and their needs 
and expectations but it’s outside the scope of ISO 9001. 

 The second argument we could use is that the pursuit of quality is a strategic priority 
but it’s not the only strategic priority. An organization may want to pursue improvement in 
profi tability, growth in market share, improvement in operational effi ciency, development 
of its people and increase in its social capital. The pursuit of quality has traditionally been 
associated with operational effi ciency through measures that maintain or improve product 
and service conformity. As a consequence, the perceived value in maintaining or improving 
product and service quality is balanced against other priorities and so we reach the conclu-
sion that all quality objectives are business objectives but all business objectives are not 
quality objectives. If we accept this argument the QMS will address customers but only in 
so far as responding to their current needs and expectations. Although this was suffi cient to 
meet the requirements of the 2000 and 2008 versions, it is not suffi cient for the 2015 version 
because of the requirements for determining the future needs and expectations of potential 
customers (i.e. market research). 

 The third argument we could use is that the words  an object  now appears in the ISO 9000 
defi nition of “quality” and the words  customer  and  product and service  are nowhere to be 
seen in the defi nition. On this basis, “reducing emissions to atmosphere” would be a quality 
objective because it increases the degree to which the inherent characteristics of the orga-
nization fulfi l the requirements of environmental legislation. If we accept this argument the 
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scope of the QMS will expand beyond satisfying requirements for products and services and 
take it outside the scope of ISO 9001 altogether. 

 The fourth argument we could use is that we expect an output to meet requirements, that 
it has been produced economically and in compliance with applicable regulations, and that 
it is delivered when required. We can therefore measure performance in terms of quality, 
cost and delivery (QCD). This means that whatever we wish to achieve we can judge perfor-
mance using the measures of QCD. We set a target value for the degree to which the inherent 
characteristics of an object fulfi ls requirements and this target becomes the quality objective. 
On this basis, we would add “quality objectives” in the form of success measures to each 
organization objective. If we accept this argument the QMS would become an Enterprise 
QMS, viewing the whole organization from a quality perspective. 

 The fi fth argument we could use is that we need a way of qualifying objectives related to 
quality in the context of ISO 9001 and one such way is to determine who the primary benefi -
ciary is. If we ask who is the primary benefi ciary of reducing emissions to atmosphere we are 
likely to conclude it is society rather than investors, employees or customers, although they 
may be secondary benefi ciaries. If were to ask who is the primary benefi ciary of bringing a 
more resilient lithium battery to market, we are likely to conclude it would be customers. As 
ISO 9001 is primarily about satisfying customers, it follows therefore, that in the context of 
ISO 9001, “a quality objective” is an objective that will primarily benefi t an organization’s 
customers” when its achieved. If we accept this argument, it means that the QMS becomes 
a systemic view of an organization from the perspective of how it creates and retains its 
customers and this is certainly consistent with the intent of ISO 9001. 

 There is no right or wrong answer to:  what is a quality objective?  However, of the fi ve 
arguments the one that aligns more closely with the intent of ISO 9001 is the fi fth. There-
fore, in the context of ISO 9001 a quality objective is  an objective that primarily benefi ts the 
customer by its achievement . 

 Relevant functions 

 Quality objectives are required to be established at relevant functions and these will be those 
organizational units (e.g. divisions, groups, departments, sections, etc.) that are engaged in 
the processes that are instrumental in providing products and services for customers from 
their conception to their obsolescence. 

 Relevant levels 

 As “levels” are identifi ed in clause 6.2.1 as a separate category to function and process, we 
could assume the levels being referred to are levels within the functional and process hier-
archy or we could take a different view that it’s referring to levels beneath the mission and 
vision of the organization, for example: 

 • Level 0 Mission and Vision 
 • Level 1 Strategic objectives 
 • Level 2 Cross-functional process objectives or initiatives (project objectives) 
 • Level 3 Individual department or process objectives 
 • Level 4 Team objectives 
 • Level 5 Personal objectives 
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 Relevant processes 

 The relevant processes are those that have been determined through the analysis of interested 
parties (see  Chapter 16 ) that collectively create and retain customers. These will include the 
business processes and the sub-processes of which they are comprised. 

 Why is this necessary? 

 The requirement for defi ning objectives is one of the most important requirements. Without 
objectives, there can be no means of measuring how well the organization is performing. 
If you don’t know where you are going, any destination will do! Objectives are therefore 
necessary as a basis for measuring performance, to give people something to aim for, to 
maintain the status quo to prevent decline and to advance beyond the status quo for the 
enterprise to grow. 

 All work serves an objective and it is the objective that stimulates action. The reason for 
top management ensuring that quality objectives are established is to ensure that everyone 
is stimulated to produce work of an acceptable quality thereby enabling the organization to 
produce outputs that satisfy its customers. Organizations that strive to satisfy their customers 
build a reputation for quality and this creates more customers and brings in more revenue. 
Setting quality objectives at relevant levels aims to improve operational effi ciency and pro-
ductivity by reducing nonconformity. It reduces the cost of quality, thereby generating a 
greater surplus to invest in further improvement. 

 How is this addressed? 

 Process for establishing objectives 

 Achievable objectives do not necessarily arise from a single thought. There is a process 
for establishing objectives. At the strategic level, the subjects that are the focus for setting 
objectives are the outputs that will produce successful outcomes for the organization’s stake-
holders. Customer needs, regulations, competition and other external infl uences shape these 
objectives and cause them to change frequently. The measures arise from an analysis of cur-
rent performance, the competition and the constraints of customers and other stakeholders 
and there will emerge the need for either improvement or control. This process is outlined in 
 Chapter 21  where objectives are established at step 11 in  Figure 21.2 . 

 The steps in the objective setting process should include: 

 • Identifying the need (see below for different methods) 
 • Nominating candidates for strategic or tactical quality objectives together with the 

measures of success 
 • Proving the need to the appropriate level of management in terms of: 

 • whether the climate for change is favourable 
 • the urgency of the improvement or controls 
 • the size of the losses or potential losses, gains or potential gains 
 • the priorities 

 • Identifying or setting up the forum where the question of change or control is 
discussed 
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 • Conducting a feasibility study to establish whether the objective can be achieved with 
the resources that can be applied and whether the measures are realistic 

 • Selecting achievable objectives for control and/or improvement 
 • Deploying and communicating the objectives 

 The standard does not require that objectives be achieved but it does require that their 
achievement be planned, resourced, communicated and monitored. It is therefore prudent 
to avoid publishing objectives for meeting an unproven need which has not been rigorously 
reviewed and assessed for feasibility. It is wasteful to plan for meeting objectives that are 
unachievable as it diverts resources away from more legitimate uses. 

 Identifying the need 

 Quality objectives are required to be compatible with the context and strategic direction of 
the organization, and this can be achieved in different ways. 

 They can result from deploying the strategy as shown in  Figure 22.2 , in which case they should 
be compatible with it. This is a top down approach and referred to as strategy deployment.   

 They can be derived from an analysis of current performance, risks or opportunities then 
subject to an assessment for compatibility with the context and strategic direction of the 
organization. This is a bottom-up approach. 

 Objectives for control and improvement 

 All managerial activity is concerned either with maintaining performance or with making 
change. Change can retard or advance performance. That which advances performance is 
benefi cial. In this regard, there are two classes of quality objectives, those serving the con-
trol of quality (maintaining performance by mitigating risks) and those serving the improve-
ment of quality (making benefi cial change by exploiting opportunities). 

 The objectives for quality control should relate to the standards you wish to maintain 
or to prevent from deteriorating due to the issues identifi ed when scanning the internal 
and external environment. To maintain your performance and your position in the market 
you should continually seek improvement to avoid or mitigate the risks. Remaining static 
at whatever level is not an option if your organization is to survive. Although you will 
be striving for improvement it is important to avoid slipping backwards with every step 
forward. The effort needed to prevent regression may indeed require innovative solutions. 
While to the people working on such problems, it may appear that the purpose is to change 
the status quo, the result of their effort will be to maintain their present position not raise 

Figure 22.2   Deriving quality objectives from organization context
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it to higher levels of performance. Control and improvement can therefore be perceived as 
one and the same thing depending on the standards being aimed for and the diffi culties in 
meeting them. 

 Strategic objectives 

 From the fi rst step of establishing internal and external issues (see  Chapter 10 ) several issues 
are likely to emerge that are more tactical than strategic. It is important to capture the tactical 
issues as people will think these have the most impact on their work and dealing with these 
often engages people in the strategic planning process. Also, addressing the tactical issues 
often removes barriers to confronting the strategic issues. 

 Strategic objectives need to be deployed through the processes; otherwise, they will 
remain pipedreams, and therefore the strategic plan should show the linkage between pro-
cesses and objectives in a way as shown in  Table 16.1  for business outputs. The statements 
of objectives may be embodied within business plans, product development plans, improve-
ment plans and process descriptions. 

 Constraints as objectives 

 Many constraints are expressed as objectives such as reducing waste and absenteeism but 
as explained in  Chapter 7  under demands and constraints. The true objective is to create 
and satisfy customers under conditions that constrain waste and absenteeism. Also, treating 
profi t as a constraint rather than an objective causes the designers and producers to look for 
ways of reducing costs while satisfying customers. 

 Process objectives 

 At the process level the objectives are concerned with process performance – addressing 
process capability, effi ciency and effectiveness, use of resources, and controllability. As a 
result, objectives for control may focus on reducing errors and reducing waste, increasing 
controllability but may require innovative solution to achieve such objectives. Objectives 
for improvement might include increasing throughput, turnaround times, response times, 
resource utilization, environmental impact, process capability and use of new technolo-
gies, etc. 

 Product or service objectives 

 At the product or service level, objectives are concerned with product or service perfor-
mance addressing customer needs and competition. Again, these can be objectives for con-
trol or improvement. Objectives for control might include removing nonconformities in 
existing products (improving control), whereas objectives for improvement might include 
the development of new products with features that more effectively satisfy customer needs 
(improving performance), use of new technologies, and innovations. A product or service 
that meets its specifi cation is only of good quality if it satisfi es customer needs and require-
ments. Eliminating all errors is not enough to survive – you need the right products and 
services to put on the market. Objectives for satisfying the identifi ed needs and expectations 
of customers with new product features and new service features will be quality objectives. 
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 Departmental objectives 

 At the departmental level objectives are concerned with organizational performance – 
addressing the capability, effi ciency and effectiveness of the organization, its responsiveness 
to change, the environment in which people work, etc. Control objectives might be to main-
tain expenditure within the budget, to keep staff levels below a certain level, to maintain 
moral, motivation or simply to maintain control of the department’s operations. Objectives 
for improvement might be to improve effi ciency by doing more with less resources, improv-
ing internal communication, interdepartmental relationships, information systems, etc. 

 Personal objectives 

 At the personal level, objectives will be concerned with worker performance addressing the 
skills, knowledge, ability, competency, motivation and development of people. Objectives 
for control might include maintaining time keeping, work output and objectivity. Objectives for 
improvement might include improvement in work quality, housekeeping, interpersonal rela-
tionships, decision-making, computer skills, etc. 

 How is this demonstrated? 

 Demonstrating that the quality objective has been established at relevant functions, levels 
and processes may be accomplished by: 

 a) presenting evidence declaring the quality objectives the organization is committed to 
achieve; 

 b) mapping these objectives onto the organization’s functional and process structures; 
 c) showing how the objectives are arranged hierarchically. 

 Ensuring consistency with quality policy (6.2.1a) 

 What does this mean? 

 Quality objectives that are consistent with the quality policy are those which serve the same 
intent and are not obviously in confl ict. The relationship between policy and objective is 
addressed in  Chapter 15 . 

 There is a tendency to interpret this requirement as though it is referring only to consis-
tency between documented statements of policies and objectives, but the intent is surely that 
the objectives being pursued are consistent with the policy that is understood because it is 
this combination that is infl uencing results rather than the written statements. 

 Why is this necessary? 

 Policies are a guide to action, they express principles and beliefs and are intended to unify 
the organization purpose. Actions from the top to the bottom in an organization therefore 
need to be consistent with these principles and beliefs. Objectives drive actions therefore 
unless the objectives are consistent with policies it is likely that work being undertaken in 
pursuit of objectives will not be aligned with the policies. 
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 How is this addressed? 

 When objectives confl ict with policy there may be disastrous consequences which was evi-
dent in the case of the Enron scandal revealed in October 2001. Enron had as one of its val-
ues Integrity which it expressed as “We work with customers and prospects openly, honestly 
and sincerely. When we say we will do something we do it. When we say we cannot or will 
not do something then we won’t do it.” But its actions of hiding debts and falsely reporting 
revenue were clearly inconsistent with this policy and therefore the executives who master-
minded such actions had objectives that were inconsistent with their policy (Wikipedia (4), 
2015). 

 Say you have a policy that addresses customer focus. Your objectives might include mar-
keting objectives that were customer focused thereby linking the policy with the objectives. 
You may have a human capital objective for improving employee motivation. However, 
in this instance the process designed to achieve this objective would need to demonstrate 
adherence to a policy for the involvement of people. Here the process and not the objective 
links with the policy. 

 If the policy is “We will listen to our customers, understand their needs and expectations 
and endeavour to satisfy those needs and expectations in a way acceptable to our other stake-
holders”, an objective which penalizes suppliers for poor performance would be inconsistent 
with this policy. 

 For quality objectives to be consistent with the quality policy access to the documented 
statements is necessary, but as the Enron example shows, it is not written statements of 
intent alone that will confi rm the reality; evidence of actions taken is also necessary to reveal 
whether the objectives being pursued are actually consistent with the policy that is under-
stood. So, although an examination of the documented statements will reveal any obvious 
inconsistencies, it will be the examination of practices that reveal the signifi cant inconsisten-
cies which, if ignored, may have a detrimental impact on long-term performance. 

 How is this demonstrated? 

 Demonstrating that quality objectives are consistent with the quality policy may be accom-
plished by: 

 a) presenting the documented quality policy; 
 b) selecting a representative sample of documented quality objectives; 
 c) comparing the objectives with the policy and showing they are not in confl ict; 
 d) selecting a representative sample of people to interview; 
 e) capturing what these people say it is they are trying to achieve and how they are going 

about achieving it; 
 f ) showing that what they are trying to achieve is consistent with the quality policy. 

 Ensuring quality objectives are measurable (6.2.1b) 

 What does this mean? 

 Measurable quality objectives are objectives that are expressed in a way that lend themselves 
to a practical means of measurement. 



356 Part 6 Planning

 Why is this necessary? 

 Having set an objective management need a means of deciding whether it has been achieved. 
Without such means, there is uncertainty, achievement becomes a matter of opinion and is 
variable; therefore, a means of measurement removes that uncertainty. Measurement pro-
vides consistency and predictability and produce facts on which decisions can be made. It is 
the purpose of measurement to inform decision makers. 

 How is this addressed? 

 Hubbard tells us that “Anything can be measured. If a thing can be observed in any way at 
all, it lends itself to some type of measurement method.” He goes on “No matter how ‘fuzzy’ 
the measurement is, it’s still a measurement if it tells you more than you knew before” (Hub-
bard, 2010). There is therefore no need to be daunted by making objectives measurable. 

 The published interpretation of the 2008 version RFI 035, states that objectives having 
Yes/No criteria are deemed measurable. An example would be:  Develop a new product to 
meet the requirements of the “YYYYY” market by March 2018 . 

 There should be a tangible result from meeting an objective and a defi ned period should 
be specifi ed when appropriate. The objective should therefore be expressed in the following 
form: what is to be achieved and what will success look like (i.e. what will be happening or 
will have happened as a result of achieving this objective?). The success measures indicate 
when the objective has or has not been achieved – namely the passing of a date, a level of 
performance, or the absence of a problem, a situation or a condition that currently exists or 
the presence of a condition that did not previously exist. 

 All of the organization’s objectives should in some way serve to fulfi l requirements of 
customers and other stakeholders. Objectives at lower levels should therefore be derived 
from those at higher levels and not merely produced to satisfy the whim of an individual. 

 If you have an objective to be world class, what measures will you use that indicate when you 
are world class? You may have an objective for improved delivery performance. What measures 
will you use that indicate delivery performance has improved? You may choose to use percent 
delivered on time. You will also need to set a target relative to current performance. Let us say 
that currently you achieve 74% on-time delivery so you propose a target of 85%. However, 
targets are not simply fi gures better than you currently achieve. The target must be feasible, and 
therefore it is necessary to take the steps in the process described previously for setting objectives. 

 A technique has evolved to test the robustness of objectives and is identifi ed by the letters 
SMART meaning that objectives should be Specifi c, Measurable, Achievable, Realistic and 
Timely. Although the SMART technique for objective setting is used widely, there is some 
variance in the words used. The S of SMART has been used to denote Small, meaning not 
too big to be unachievable – one small step at a time. The A of SMART has been used to 
denote Attainable, Accountable and Action oriented, and the R of SMART has been used to 
denote Resource-consuming action and Relevant. 

 In the last 40 years or so there has emerged an approach to management that focuses on 
objectives. Management by objectives or management by results has dominated boardrooms 
and management reports. In theory management by objectives or results is a sensible way to 
manage an organization but in practice this has led to internal competition, sub-optimization 
and punitive measures being exacted on staff that fail to perform. Deming advocated in the 
11th of his 14 points “Eliminate management by objectives” for the simple reason that man-
agement often derives the goals from invalid data. 
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 They observe that a goal was achieved once and therefore assume it can be achieved every 
time. If they understood the process they would realize that the highs and lows are a character-
istic of natural variation. They observe what the competition achieves and raise the target for 
the organization without any analysis of capability or any plan for its achievement. Manage-
ment sets goals and targets for results that are beyond the capability of staff to control. Targets 
for the number of invoices processed, the number of orders won, the hours taken to fi x a prob-
lem. Such targets not only ignore the natural variation in the system but are also set without 
any knowledge about the processes that deliver the results. If a process is unstable, no amount 
of goal setting will change its performance. If you have a stable process, there is no point in 
setting a goal beyond the capability of the process – you will get what the process delivers. 

 How is this demonstrated? 

 Demonstrating that your quality objectives are measurable may be accomplished by: 

 a) presenting the objectives and showing how their achievement will be measured; 
 b) selecting a representative sample of objectives and presenting the results of measurement. 

 Taking account of applicable requirements (6.2.1c) 

 What does this mean? 

 Applicable requirements are requirements that govern the conformity of products and ser-
vices and these will be customer, regulatory and the organization’s own requirements for its 
products and services. Requirements that feature either in the objective or the criteria for 
success are objectives that take into account applicable requirements. 

 Why is this necessary? 

 The requirement is the source of the objective, the reason for establishing the objective and 
therefore one is derived from the other. An objective that does not take into account require-
ments is an objective without a purpose. Although it may appear absurd for an objective to 
serve no purpose, if we formulate objectives by thinking of things we’d like to do regardless 
of their achievement adding value, we will have objectives without a useful purpose. This 
requirement therefore serves to ensure there is alignment between objectives and requirements. 

 How is this addressed? 

 When defi ning quality objectives, we are creating an instrument for achieving either internal 
or external requirements and therefore the objective maybe a translation of the requirement, 
be derived from the requirement or its success criteria maybe derived from the requirement. 

 How is this demonstrated? 

 Demonstrating that quality objectives take into account applicable requirements may be 
accomplished by: 

 a) presenting the objectives and identifying the requirements from which they or their 
success measures have been derived; 
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 b) showing how they relate to the requirements; 
 c) identifying the source of these requirements. 

 Ensuring relevance of quality objectives (6.2.1d) 

 What does this mean? 

 Quality objectives that are relevant to conformity of products and services and the enhancement 
of customer satisfaction are objectives that serve to increase the quality of the organization’s out-
puts that it provides to its customers both in the quality of conformity and the quality of design. 

 Why is this necessary? 

 There is a possibility that objectives that serve purposes other than customer satisfaction 
may be deemed to be quality objectives as was indicated in the section on establishing qual-
ity objectives (e.g. some people may regard all business objectives as quality objectives). 
Clearly what is intended by this requirement is that for objectives to qualify as quality objec-
tives they must serve customer satisfaction. 

 How is this addressed? 

 If we use our working defi nition of a quality objective, which was that it’s an objective that 
primarily benefi ts the customer by its achievement, our quality objectives will be relevant to 
conformity of products and services and the enhancement of customer satisfaction. Also, if 
we derive our quality objectives as shown in  Figure 21.2 , or from customer-specifi c require-
ments they will conform with this requirement. 

 How is this demonstrated? 

 Demonstrating that the quality objectives are relevant to conformity of products and services 
and the enhancement of customer satisfaction may be accomplished by asking them:  How 
relevant is this objective to conformity of products and services and the enhancement of 
customer satisfaction?  If the answer we get is “it isn’t” or “not much”, what we have doesn’t 
qualify as a quality objective. 

 Monitoring quality objectives (6.2.1e) 

 What does this mean? 

 Although the requirement in clause 6.2.1 is for quality objectives to be monitored, this is 
not strictly correct syntax. A quality objective is a statement that expresses the results to be 
achieved relative to quality and the intent won’t be to monitor a statement but to monitor the 
achievement of quality objectives. 

 Monitoring (the achievement of) quality objectives means checking periodically and sys-
tematically that work in pursuit of the objectives is being undertaken as planned. 

 However, this requirement is misplaced because the other requirements in clause 6.2.1 
apply to the setting of objectives. Monitoring of objectives comes after they have been set 
and plans for achieving them have not only been prepared but are being carried out. 
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 Why is this necessary? 

 Communicating objectives and plans for their achievement is obviously necessary, but peo-
ple are likely to have many demands made upon them. As a result, they will inevitably have 
to prioritize their work, and unless periodic checks are made of progress, one cannot be 
certain that work is proceeding as planned. 

 How is this addressed? 

 When planning to achieve objectives, it is wise to build into the plan provision for monitor-
ing. This may be informal if the team or the level of work is small or if otherwise formal. 
The project leader will normally schedule periodic progress reviews to determine if there are 
any issues with: 

 • the project objectives and measures of success; 
 • the plan including the division of work and the schedule of work; 
 • the acquisition of resources; 
 • completion of tasks; 
 • team dynamics; 
 • external providers; 
 • the quality of information; 
 • the quality of work. 

 When choosing the method of monitoring quality objectives, you need to consider for whom 
the information is being produced and what form of presentation is suitable. Some people 
like tables of fi gures, others like graphical presentations. Objectives differ but often there 
are intermediate stages of achievement and these can be plotted on a graph or histogram so 
that progress towards the objective can be conveyed. If the objective is to reduce a quantity 
and there is a target to meet, daily, weekly or monthly quantities can be displayed showing 
progress towards the target. If the objective is to achieve something by a certain date, the 
percentage achievement can be plotted. 

 In an A&E department of a hospital the objective might be for casualties to be seen within 
4 hours and so they erect a digital display in the waiting area which indicates the average 
waiting time. In a telecommunications data centre where service availability is a critical to 
quality characteristic, a digital display indicates the current service availability as a percent-
age and a monitor sits on the CEOs desk so he or she is always kept informed. In a call 
centre, the number of calls waiting, the call response time and the number completed may 
all be displayed on digital displays. In these three examples, there are computer programmes 
capturing data in real time from processes that are running continuously and recording key 
parameters. 

 How is this demonstrated? 

 Demonstrating that quality objectives are being monitored may be accomplished by: 

 a) presenting evidence declaring the quality objectives the organization is committed to 
achieve; 

 b) selecting a representative sample of objectives and retrieving the plans; 
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 c) presenting the provisions made for monitoring achievement of the objectives; 
 d) presenting evidence that the planned monitoring provisions are in place and that prog-

ress is being actively monitored. 

 Communicating quality objectives (6.2.1f) 

 What does this mean? 

 Objectives are not established until they are understood and therefore communication of 
objectives must be part of this process. Communication is incomplete unless the receiver 
understands the message but a simple yes or no is not an adequate means of measuring 
understanding. Measuring employee understanding of appropriate quality objectives is a 
subjective process. 

 Communication is addressed in general in  Chapter 31 , and from  Figure 31.1  it will be seen 
that in the context of quality objectives, communication is not simply about publishing them 
or telling people what they are; that is data transmission. When quality objectives have been 
communicated, the people who will be involved in their achievement, will understand what 
they are and what their role is in their achievement. 

 Why is this necessary? 

 It is a fallacy that saying something will be done will result in it being done. Many speeches 
have been made and plans been produced that resulted in inaction. The doers must be just as 
motivated as the planners for them to even want to take action, which is why it is necessary 
to communicate quality objectives. 

 How is this addressed? 

 Getting commitment to achieve objectives starts with gathering together those who will be 
involved in their achievement. 

 Through the data analysis carried out to meet the requirements of Clause 9.1.3 you 
will have produced metrics that indicate whether your quality objectives are being 
achieved. If they are being achieved, you could either assume your employees under-
stand the quality objectives or you could conclude that it doesn’t matter. However, 
results alone are insufficient evidence. The results may have been achieved by pure 
chance and in six months’ time your performance may have declined significantly. The 
only way to test understanding is to check the decisions people make. This can be done 
with a questionnaire but is more effective if one checks decisions made in the work 
place. Is their judgement in line with the objectives or does their behaviour have to be 
adjusted repeatedly? 

 One can audit the decisions people make and ascertain whether they were consistent with 
the objectives and the associated measures. A simple example is where you have an objec-
tive of producing conforming product in a way that decreases dependence on inspection (the 
measure). By examining corrective actions taken to prevent recurrence of nonconformities 
you can detect whether a person decided to increase the level of inspection to catch the non-
conformities or considered alternatives. Any person found increasing the amount of inspec-
tion has clearly not understood the objective. 
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 How is this demonstrated? 

 Demonstrating that objectives have been communicated may be accomplished by: 

 a) presenting evidence declaring the quality objectives the organization is committed to achieve; 
 b) selecting a representative sample of objectives and retrieving the plans for achieving 

the selected objectives; 
 c) selecting from the plans personnel to interview; 
 d) showing that the personnel engaged on the project: 

   i know what they trying to achieve; 
 ii can explain how what they trying to achieve relates to the quality objective stated 

in the plan. 

 Updating quality objectives (6.2.1g) 

 What does this mean? 

 Requirements from which objectives have been derived may change thereby signalling a 
need to update the objectives. Work carried out in pursuit of objectives may also change 
direction due to prevailing circumstances and this may require the original objectives to be 
modifi ed if those circumstances remain permanent. It is for this reason that the words “as 
appropriate” are included in the requirement. 

 Why is this necessary? 

 Objectives are established and communicated before work to achieve them commences. 
Once work is underway, it will proceed in the pre-defi ned direction unless prevailing cir-
cumstances necessitate a change. Those involved will be aware of the changes and why they 
are necessary but anyone joining the team and studying the plans will only be aware of the 
original objective. It is necessary to maintain constancy of purpose (Deming’s fi rst point; see 
Glossary) and to therefore update objectives. 

 How is this addressed? 

 It’s likely that quality objectives will be stated in several documents, for example, strategic 
plans, quality manuals, quality programmes, quality plans, product or service development 
plans, personal development plans, websites, etc., and therefore if the requirements change 
for whatever reason, the relevant objectives need to change and the corresponding docu-
mented information also needs to change. 

 How is this demonstrated? 

 Demonstrating that quality objectives have been updated as appropriate may be accom-
plished by: 

 a) presenting evidence declaring the quality objectives the organization is committed to 
achieve; 
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 b) selecting a representative sample of objectives and retrieving the available documented 
information; 

 c) retrieving the plans for achieving the selected objectives and selecting personnel to 
interview; 

 d) interviewing personnel engaged on the project to reveal that the objectives they claim 
to be pursuing are those stated in the plan. 

 Maintaining information on quality objectives (6.2.1) 

 What does this mean? 

 Maintaining documented information on the quality objectives means assembling the infor-
mation produced by the objective setting process and keeping it current. 

 Why is this necessary? 

 The reason why information on quality objectives needs to be retained is that: 

 • Before work commences it enables effective communication to those assigned respon-
sibility for achievement them. 

 • During execution of work it enables confi rmation that what staff are striving to achieve 
is consistent with what they should be striving to achieve. 

 • After completion of work it provides a point of reference for measuring performance. 
 • When the objectives are being reviewed it’s important to know how and why they 

were originally set to ensure any decision for change is soundly based. 

 How is this addressed? 

 The process for setting objectives will generate a lot of information and not all of it will be 
worth retaining. As a minimum the following information should be documented: 

 • The quality objectives that top management have agreed to resource. 
 • The criteria by which success will be measured. 
 • The source of the objectives (i.e. customer requirement, strategic issue, operational 

issue, risk or opportunity). 
 • The reasons why achievement of the objectives is necessary (i.e. What happens if they 

are not achieved?). 
 • Identity of the plans for their achievement. 
 • Identity of records showing the results achieved. 
 • Date when progress was last reviewed. 
 • Date when the objective and success measures were last reviewed or changed. 

 How is this demonstrated? 

 Demonstrating that the organization is maintaining documented information on its quality 
objectives may be accomplished by: 

 a) presenting evidence declaring the quality objectives the organization is committed to 
achieve; 
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 b) selecting a representative sample of objectives and retrieving the available documented 
information; 

 c) showing that information retrieved is up to date and is suffi cient for tracking achieve-
ment and currency of the objectives. 

 Planning to achieve quality objectives (6.2.2) 

 What does this mean? 

 Planning is performed to achieve objectives and for no other purpose and therefore the 
requirement clearly indicates that the purpose of the management system is to enable the 
organization to meet its quality objectives. This is reinforced by the defi nition of quality 
planning in ISO 9000:2015 which states that it is “part of quality management focused on 
setting objectives and specifying necessary operational processes and related resources to 
fulfi l the quality objectives”. 

 Why is this necessary? 

 For objectives to be achieved the processes for achievement need to be planned. This means 
that the management system should be result-oriented with the objectives employed to drive 
performance. 

 How is this addressed? 

 Objectives are not wish lists. The starting point is the mission statement and although ISO 
9001 suggests that the quality objectives should be based on the quality policy, is it more 
likely to be the strategic issues arising from the PESTLE and SWOT analysis that drives the 
setting of objectives. 

 For each objective, there should be a plan that defi nes how that objective is to be achieved 
and in particular: 

 a) The scope and applicability of the work (i.e. what the plan covers and what it applies to). 
 b) The strategy (i.e. of all the ways of achieving the objective, this is the approach that 

has been chosen as the most appropriate). 
 c) The processes that will deliver the results required and how they are interconnected. 
 d) The risks that need to be managed and the measures taken to mitigate them. 
 e) The activities to be undertaken in each process to deliver the results. 
 f) The resources required to execute the activities. 
 g) The roles and responsibilities (i.e. who’s on the team and what role they play, who 

leads the team, who does what, who makes what decisions). 
 h) The timeline and bar chart indicating when activities are expected to start and fi nish. 
 i) The dependencies (i.e. what must be complete or provided before and activity can start 

or fi nish). 
 j) The information requirements (i.e. what information is to be produced, to what stan-

dards and for what purpose). 
 k) The provisions for monitoring and measurement performance. 
 l) The reporting and communication requirements. 
 m) The reviews which are to track progress and evaluate results. 
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 n) The provisions to be put in place to maintain the level of performance that is to be 
achieved by executing the plan. 

 It is very important that ownership of the plan for achieving an objective is vested in those 
who will have responsibility for achieving it and therefore these people should participate 
in the planning process. 

 How is this demonstrated? 

 Demonstrating that the organization has undertaken adequate planning for meeting quality 
objectives may be accomplished by: 

 a) presenting evidence declaring the quality objectives the organization is committed to 
achieve; 

 b) selecting a representative sample of objectives and presenting the plans made to achieve 
them; 

 c) showing that the plans defi ne the work to be carried out, those responsible, the resources, 
timescales and provisions for evaluating the results. 

 If conformity with this requirement has been demonstrated, it might mean that the evidence 
presented is also deemed to not only satisfy conformity with 4.4.1d because objectives are 
achieved through processes but also satisfy those needed to design and evaluate the pro-
cesses as being fi t for purpose. 
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 Introduction 
 In Managerial Breakthrough, Juran says that: “All managerial activity is directed at either 
breakthrough or control. Managers are busy doing both things and nothing else” (Juran, 
1964). In this context, Juran defi ned control and breakthrough as the organized sequence of 
activities by which organizations prevent change or achieve change, respectively. 

 Change is a constant. It exists in everything and is caused by physical, social or economic 
forces. Its effects can be desirable, tolerable or undesirable. Desirable change is change that 
brings positive benefi ts to the organization and results in improvement. Tolerable change 
is change that is inevitable and yields no benefi t or may have undesirable effects when 
improperly controlled. The challenge is to cause desirable change and to eliminate, reduce 
or control undesirable change so that it becomes tolerable change. It is desirable change that 
is the subject of this chapter. 

 As will be seen in  Figure P6.1 , the need for changes to the QMS will arise from an analy-
sis of internal and external issues and changes in policy or from an analysis of performance. 

 The standard does not require any formal change management process but if a change is 
to be made that affects the QMS it would seem logical to treat it with at least the same level 
of rigour as was used in establishing the QMS to begin with. Remember, we are changing 
the system not changing individual documents or products and services; that may be a con-
sequence of the change. 

 In this chapter, we examine the requirement of clause 6.3 for carrying out changes to the 
QMS in a planned manner and address the fi ve constraints namely: 

 • Considering the purpose of changes to the QMS (6.3a) 
 • Considering potential consequences of changes to the QMS (6.3a) 
 • Considering the integrity of the QMS (6.3b) 
 • Considering the availability of resources (6.3c) 
 • Considering the allocation responsibilities and authorities (6.3d) 

 Carrying out changes to the QMS in a planned manner (6.3) 

 What does this mean? 

 The requirement is expressed in terms of when a need for change has been determined, 
implying that the need is an output from other processes. It may be either as a result of an 
evaluation of the effectiveness of the QMS, the result of management review or a reported 

 Planning of changes  23 
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opportunity for improvement (OFI), etc., but this does not mean it’s a foregone conclusion 
that the change should go ahead. When planning to carry out a change diffi culties may be 
revealed that either warrant reconsideration of the need for or the nature of the change, delay 
in its implementation or abandonment of the change altogether. 

 Carrying out changes in a planned manner means having a clear idea of: 

 a) what is to be changed; 
 b) why it has to be changed; 
 c) what results are to be achieved; 
 d) how success will be measured; 
 e) what effect the changes will have; 
 f) how the effects of the change will be managed; 
 g) what work needs to be undertaken to bring about the desired result; 
 h) when the work needs to start and be complete; 
 i) who will do the work; 
 j) what resources will be needed to undertake this work; 
 k) how the integrity of the system will be maintained during the change. 

 Why is this necessary? 

 It would be unwise to carry out a change without carefully considering the implications, 
whether such a change is feasible and planning in detail how, when and by whom it is to be 
carried out. 

 As was stated in  Chapter 8 , everything is connected to everything else therefore changing 
one thing in an organization will invariably infl uence other things with which it is related. 
It is therefore considered irresponsible to change anything without having a plan which 
addresses those aspects on which its successful execution depends. 

 How is this addressed? 

 Identifying a change to the QMS 

 The word  change  itself can be used to denote different actions such as to alter, amend, adjust, 
correct, modify, refi ne or revise. If we look at the way the word  change  is used in ISO 9001 
we fi nd that there are four types of changes that are considered: 

 a) Changes in the organization purpose, its strategic direction, the internal or external issues 
or stakeholder requirements that expose the QMS to a different set of circumstances than 
were previously planned for. These types of changes are referred to in: 

 (9.3.2b) Changes in external and internal issues that are relevant to the QMS. 

 b) Changes in the performance of the QMS that cannot be corrected by using the estab-
lished processes. These types of changes are referred to in: 

 (10.2.1f ) When a nonconformity occurs, including any arising from complaints, the 
organization shall make changes to the QMS, if necessary; 

 (9.3.3a) The outputs of the management review shall include opportunities for 
improvement; 
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 (9.3.3b) The outputs of the management review shall include decisions and actions 
related to any need for changes to the QMS; 

 (10.1c) Improving the performance and effectiveness of the QMS. 

 c) Changes in specifi c contracts, projects, products or services that the QMS is designed 
to handle. These types of changes are referred to in: 

 (8.1) The organization shall control planned changes to the processes needed to 
meet the requirements for the provision of products and services; 

 (8.2.1b) Handling enquiries, contracts or orders, including changes; 
 (8.2.4) Changes to requirements for products and services; 
 (8.3.6) Design and development changes; 
 (8.5.6) Control of changes for production and service provision; 
 (10.1a) Improving products and services to meet requirements as well as to address 

future needs and expectations. 

 d) Changes to practices to bring them into line with management’s intentions. These types 
of changes are referred to in: 

 (4.4.1g) Implement any changes needed to ensure that these processes achieve their 
intended results; 

 (9.3.3a) Opportunities for improvement; 
 (10.1b) Correcting, preventing or reducing undesired effects. 

 There follow some changes that have little or no impact on performance: 

 • We alter the document numbers so that they align with the clause number of ISO 
9001:2015. 

 • We adjust settings on a machine to reduce wear. 
 • We correct an instruction so that it is more readily understood. 
 • We modify the layout of a storage area so its contents are more easily accessed. 
 • We refi ne the justifi cation for outsourcing services to make it easier for managers to 

make more consistent decisions. 

 The very nature of a system is that it consists of interacting parts that form a whole; there-
fore, changes in any part that affects the way it interacts with other parts will infl uence the 
performance of the whole. We therefore need to ask, will the alteration, amendment, adjust-
ment, correction, modifi cation, refi nement or revision we are going to make (or are making) 
change the performance or behaviour of the part in a way that changes the QMS as a whole 
so it either produces different outputs or the same outputs in a different way? If not, it’s not 
a change to the QMS. 

 An example illustrates this concept: 

 Our research indicates that customers now seek assurance of the origin and identity of 
ingredients. We therefore need to change the way the integrity of ingredients is main-
tained from their origin to the point of sale to our customers. 

 This is a system change because it changes the vetting processes from negative to positive, that 
is, instead of a system that accepts ingredients based on the labels attached to them, the system 
is changed such that ingredients won’t be accepted without proof of origin and identity. 
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 The purpose of the change 

 The purpose of a change is the reason why it is deemed necessary or is a response to the 
question “why are we doing this or why do we have to do this?” In the earlier example 
the purpose of the change is “to provide assurance to customers of the origin and identity of 
the ingredients we use”. 

 The results to be achieved 

 The result to be achieved is the objective, it’s what we want to happen. In the earlier example 
the objective is:  To redesign the system such that only ingredients that are traceable to their 
origin and identity are purchased, used and provided to customers.  

 The measures of success 

 The measures of success are what we’d look for as evidence that the objective has been 
achieved. In the earlier example the success measure might be as follows: 

 a) Ingredients without supporting objective evidence of origin and identity would not be 
purchased or enter the manufacturing or delivery processes. 

 b) Processes in place for determining the identity of ingredients. 
 c) Provision in place to prevent cross contamination. 
 d) Provisions in place that preserved traceability of data at each process stage. 
 e) Heightened awareness of employees to traceability. 
 f ) Cost of change is less than the value gained. 
 g) Change to be introduced and its effectiveness proven by January 2017. 

 The consequence of the change 

 The term  consequence  is used instead of the term  outcome  because of diffi culty in its trans-
lation. Consequences like outcomes are the indirect effect of a system or process on its sur-
roundings. As Fraser remarks, outcomes come out of a process. They are not put out of a 
process (see  Box 9.1 ). There is no one action that produces an outcome. Outcomes emerge 
from the interaction of elements and these may be intended or unintended, for example, the 
intended consequences of a service delivery process might be customer satisfaction but an 
unintended consequence might be employee stress. It follows therefore that when consider-
ing the consequence of a change we not only need to think about the desirable consequences 
but also the unintended consequences. 

 In the example the potential consequences might be: 

 a) Increase in sales as customers begin to recognize brand value. 
 b) Termination of contracts with suppliers that cannot provide the required proof of origin 

and identity. 
 c) Resistance to new work practices. 
 d) Lost revenue from stock deemed unsaleable due to inability to certify origin and 

identity. 
 e) Fines imposed by regulators when nonconforming products are detected. 
 f ) Increase in manufacturing costs. 
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 To bring about a change in performance, it may involve changing the organization struc-
ture, the technology, the plant, machinery, the processes, the policies, the procedures, the 
competency levels of staff and perhaps the culture. It may be a change that is made all at 
once, over time and may affect only one process or all processes. A change that eliminates 
bottlenecks or reduces staffi ng levels in one area may change the timing of inputs into other 
processes and thus change system performance. It is therefore necessary to consider multiple 
consequences, both short-term and long-term consequences, as some effects are not felt for a 
considerable time and not in the places that one might expect. A technique for studying these 
infl uences is the causal loop diagram (see  Figure 8.7 ). 

 It will therefore be necessary to carry out a feasibility study before detail planning is 
undertaken to determine what the effects of the change, as it is envisaged, will be and 
whether the organization has the capability to execute it. 

 Managing the consequences 

 Managing the consequences is about maximizing the positives and minimizing the nega-
tives. The positives won’t materialize until the negatives are under control. In our example 
there won’t be increased revenue until the organization has acquired a reputation for brand 
integrity, and that won’t happen if it continues to use suppliers that are unreliable, or if staff 
are slow in adapting to the new practices, and certainly not until any suspect stock is out of 
the supply chain. 

 System changes will have both a technical component and a social component because the 
system contains people. Any change will affect what people do and the way they do it and so are a 
form of threat to habits, beliefs and status. The workplace will comprise different types of people. 
Some will see change as an opportunity and embrace it, others will be cautious of change and 
want to be persuaded that change is indeed necessary and there will be some who see change as 
a threat and will be resistant to it. It’s essential for the person assigned to manage the change that 
they possess the appropriate competences to handle resistance to change. Two useful sources of 
information on managing change are  Managerial Breakthrough  by Dr J. M. Juran who devotes a 
chapter to resistance to change and Robbins and Finley’s book  Why Change Doesn’t Work . 

  Box 23.1    Seven unchangeable rules of change 
 • People do what is in their best interest, thinking as rationally as circumstances 

allow them to think. 
 • People are not inherently anti-change. Most will in fact, embrace initiatives pro-

vided the change had positive meaning for them. 
 • People thrive under creative challenge, but wilt under negative stress. 
 • People are different. No single “elegant solution” will address the entire breadth 

of these differences. 
 • People believe what they see. Actions do speak louder than words, and a history 

of previous deception intensifi es present suspicion. 
 • The way to make effective long-term change is to fi rst visualize what you want to 

accomplish and then inhabit this vision until it comes true. 
 • Change is an act of the imagination. Until the imagination is engaged no impor-

tant change can occur. 
 (Robbins & Finley, 1998) 
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 The schedule of work 

 A plan of action will be needed to undertake the change and this will vary depending on the 
magnitude of the change. Although the need for change will have been determined by manage-
ment, there will still be other decisions to take regarding the strategy and mechanism of change. 

 The fi rst step will be to retrieve and study the system model and associated informa-
tion including policies, process descriptions, fl ow charts and causal loop diagrams which, 
hopefully, represents the  as is  situation and produce one of more strategies which, if imple-
mented, will achieve the change objectives. Each of the strategies should be reviewed by 
management against the success criteria. 

 The next step is to choose the most appropriate strategy and then produce a detail descrip-
tion of what has to change and in what order. 

 The success of any change depends on how it is managed. Managed poorly, it creates more 
problems than it solves. Managed well, it accomplishes the vision of those who sponsored it. 

 Some useful questions to answer are: 

 • Who and what is affected by this change? 
 • How will our stakeholders react to it? 
 • How much of this change can we achieve ourselves? 
 • What parts of the change do we need help with? 
 • How will each of our stakeholder’s benefi t from the change? 

 Some dos and don’ts are: 

 • Do secure the active participation of those who will be affected by the change, both 
in the planning and in the execution. 

 • Do listen to people’s reactions and act sensitively to their concerns. 
 • Do treat people with dignity. 
 • Do put yourself in the other person’s position and see the change from his or her 

perspective. 
 • Do allow time for people to come on board. 
 • Don’t sell change to people as a way of getting agreement. 
 • Do plan to measure performance before, during and after the change. 
 • Do plan to start small so that the original plan can be modifi ed as experience is gained. 
 • Don’t plan to remove the old process infrastructure entirely until the new processes 

have been proven effective. 
 • Do provide suffi cient time for the mental changes to take place. 
 • Don’t chose a time to commence change when the organization is already undergoing 

change unless there are distinct technical and social advantages of riding on the back 
of an agreed change. 

 • Do build on the success of previous changes when appropriate by utilizing proven 
strategies. 

 • Do plan and execute the change concurrently with associated changes to documen-
tation. 

 The responsibilities 

 There are two groups of people: those who will manage the change and those who will be 
affected by the change whose responsibility may change. Responsibility for managing the 
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change needs to be assigned before planning for change, and this person should, if neces-
sary, form a team to plan and organize execution of the change. In specifying what needs to 
change there may be changes in roles and responsibilities and these need to be handled with 
care. At one level, the change may not affect roles or responsibilities and simply change 
working practices but at another level, the change may result in roles being made obsolete 
and people laid off as no other suitable work is available. 

 The resources 

 If changes were to be planned and their implementation attempted without giving due con-
sideration to the availability of resources needed, it is highly likely that the change will not 
achieve its objectives. The change may have been planned and the resources determined but 
until their availability has been established no date for implementation of the change can be 
announced with any confi dence. 

 When considering the availability of resources, it may be possible to accommodate the 
change within the present work load. However, other proposed changes may require either 
additional resources of the same type or different resources. 

 There is likely to be competition for scarce resources therefore each proposed change will 
be funded on its merits. This may create role confl ict between those whose primary function 
is to bring in revenue and those who work on what are perceived to be support activities. 
Making changes to maintain the status quo may be perceived as a support function, but 
making breakthrough changes is top management work and should receive the appropriate 
priority. 

 Preserving system integrity 

 If changes in the QMS are permitted to take place without consideration of their impact on 
other elements of system, there is likely to be deterioration in performance. In the past it may 
have been common for changes to be made and some months later the organization charts 
and procedures to be updated. Sometimes an updated document is the fi rst and only news a 
person affected by a change has of it. Such situations are indicative of a lack of attention of 
system integrity. 

 To meet this requirement, change management processes need to be designed and put in 
place. The integrity of the management system will be maintained only if these processes 
are made part of the system so that in planning the changes, due consideration is given to the 
impact of the change on the organization, its resources, processes, practices and products and 
any documentation resulting from or associated with these processes. 

 How is this demonstrated? 

 Demonstrating that changes to the QMS have been carried out in a planned manner may be 
accomplished by: 

 a) presenting the results of strategic planning and performance reviews where issues 
requiring a change to the QMS were identifi ed and the need for action agreed; 

 b) selecting a representative sample of proposed changes and presenting plans for their 
determination and execution; 

 c) showing where consideration has been given to the consequences of change; 
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 d) showing where consideration has been given to the availability of resources; 
 e) showing where consideration has been given to roles and responsibilities and authority; 
 f ) showing where consideration has been given to system integrity; 
 g) showing how the change has been addressed in the policies and processes of the QMS 

(i.e. where the change affects what people do and how they do it); 
 h) showing the provisions made to evaluate the change. 
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 Key messages from Part 6 

 Chapter 21 Actions to address risks and opportunities 
 1 When we take action to address risks and opportunities, we are not reacting to cir-

cumstances that have already happened but trying to deal with circumstances that have 
yet to happen so that we are adequately prepared for the favourable or unfavourable 
consequences. 

 2 Pursuing a strategy of only looking for undesirable outcomes is a pessimistic approach 
to quality management, whereas looking for both risks and opportunities is a balanced 
approach to quality management. 

 3 There are risks the sources of which are external to the QMS (extrinsic risks), and 
these are addressed in clause 6.1 before a QMS is established. Then there are risks 
the sources of which are internal to the QMS (intrinsic risks), and these are addressed 
in clause 5.1.2b) during and after a QMS is established. 

 4 If risks are not properly analysed they cannot be properly managed. 
 5 When it comes to measuring risk, we need a form of calibration; otherwise, it’s just 

guesswork that anyone can do. 
 6 Converting a qualitative method of risk analysis into a points-based scoring method 

does not make it a quantitative method, neither does adding or multiplying scores that 
have been made on the basis of opinion. 

 7 Whether a risk is to be avoided, eliminated, reduced, taken, shared or accepted depends 
on an organization’s risk appetite, and this should be established before its goals are 
set as this will inevitably shape its strategy. 

 8 Taking a risk to pursue an opportunity is different to accepting a risk in that there may 
be no choice but to accept certain risks if a particular objective is to be achieved, 
whereas when taking a risk, you are deliberately playing the odds to seize an 
opportunity. 

 9 There’s a risk an opportunity will not happen and therefore actions could be taken that 
will make it more likely to happen. 

 10 A properly orchestrated plan that changes the way people work will be far more suc-
cessful than managerial exhortation to do better, seize every opportunity or simply 
work harder. 

 11 If the methods used to evaluate the effectiveness of actions to mitigate risk do not 
actually measure the risks in a mathematically and scientifi cally sound manner, man-
agement doesn’t even have the basis for determining whether a method works. 
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 Chapter 22 Quality objectives and planning to achieve them 
 12 A quality objective is an objective that primarily benefi ts the customer by its achieve-

ment; therefore, for objectives to qualify as quality objectives they must serve customer 
satisfaction. 

 13 There are two classes of quality objectives: those serving the control of quality (main-
taining performance by mitigating risks) and those serving the improvement of quality 
(making benefi cial change by exploiting opportunities). 

 14 Objectives drive actions; therefore, unless the objectives are consistent with policies 
it is likely that work being undertaken in pursuit of objectives will not be aligned with 
the policies. 

 15 It is not written statements of intent alone that will confi rm the reality; evidence of 
actions taken is also necessary to reveal whether the objectives being pursued are 
actually consistent with the policy that is understood. 

 16 Without a means of deciding whether an objective has been achieved, its achievement 
becomes a matter of opinion. 

 17 If a thing can be observed in any way at all, it lends itself to some type of measure-
ment method and it’s a measurement if it tells you more than you knew before. 

 18 If we formulate objectives by thinking of things we’d like to do regardless of their 
achievement adding value, we will have objectives without a useful purpose. 

 19 When choosing the method of monitoring quality objectives, you need to consider for 
whom the information is being produced and what form of presentation is suitable. 

 20 The doers must be just as motivated as the planners for them to even want to take 
action, which is why it is necessary to communicate quality objectives. 

 21 Although ISO 9001 suggests that the quality objectives should be based on the quality 
policy, it is more likely to be the strategic issues arising from the PESTLE and SWOT 
analysis that drive the setting of objectives. 

 Chapter 23 Planning of changes 
 22 The need for change may arise from of an evaluation of the effectiveness of the QMS, 

the result of management review or a reported opportunity for improvement. 
 23 Everything is connected to everything else; therefore, changing one thing in an orga-

nization will invariably infl uence other things with which it is related. 
 24 In ISO 9001 the word  change  refers to changes to purpose and objectives, to QMS 

performance, to specifi c projects, contract, products and services and to practices. 
 25 All changes should have a reason, a purpose, a measure of success and will have 

consequences some of which may be undesirable. 
 26 Managing the consequences is about maximizing the positives and minimizing the 

negatives. The positives won’t materialize until the negatives are under control. 
 27 Any change will affect what people do and the way they do it and may threaten their 

established habits, beliefs and status. 
 28 The success of any change depends on how it is managed. Managed poorly, it creates 

more problems than it solves. Managed well, it accomplishes the vision of those who 
sponsored it. 



 Part 7 

 Support 

 Introduction to Part 7 
 This part of the Handbook addresses section 7 of ISO 9001 covering more topics than was 
covered by the section on resource management in the 2008 version as shown in  Figure P7.1    

 Ackoff remarked that “resources are anything physical or mental that can be used to obtain 
something else one needs or desires and therefore information, knowledge and understand-
ing are resources as much as is money” (Ackoff, 1999). The resources therefore needed go 
beyond those that are specifi cally addressed by the requirements of clause 7.1.1. 

 Resource management is a key business process in all organizations. In practice, resource 
management is a collection of related processes that are mostly departmentally oriented but 
information, knowledge and understanding is ubiquitous; it’s not confi ned to any one depart-
ment or function. 

 • Financial resources might be controlled by the Finance Department. 
 • Purchased materials, equipment and supplies might be controlled by the Purchasing 

Department. 
 • Measuring equipment maintenance might be controlled by the Calibration Department. 
 • Plant maintenance might be controlled by the Maintenance Department. 
 • Personnel might be recruited, developed and dismissed by the Personnel Department. 
 • Building maintenance might be controlled by the Facilities Management Department. 
 • Knowledge management is usually controlled by the custodian. 
 • Documented information is usually controlled by the custodian. 
• Understanding is developed through effective communication, education and training 

by good teachers wherever they happen to be.

 These departments might control the resources in as much that they plan, acquire, main-
tain and dispose of them, but they do not manage them totally because they are not the sole 
users of the resource. They might therefore only perform a few of the tasks necessary to 
manage resources. 

 Whatever the resource, fi rst it has to be planned, then acquired, deployed, maintained and 
eventually disposed of. The interconnections are shown in  Figure P7.2 .   

 Disposal is not a term we use when knowledge or people are no longer needed. People 
have their employment or contract terminated, and organizational knowledge is lost when 
staff leave or the technology makes it obsolete. The detail of each process will differ depend-
ing on the type of resource being managed. 

 The standard does not address fi nancial resources specifi cally (see ISO 9004) but clearly 
they are required to implement and maintain the management system and hence run the 



Figure P7.1 Clause alignment between 2008 and 2015 versions in Section 7

Figure P7.2 Resource management process stages and interfaces
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organization but they are an input to the QMS from the fi nancial management system. 
Hence, fi nance has an infl uence on the QMS but is not controlled by it. 

 Purchasing is not addressed under resource management but under operations because 
it is primarily concerned with purchasing items directly associated with deliverable prod-
uct or service. Competence and awareness (clauses 7.2 and 7.3) are allied to clause 7.2 on 
people resources, and although information is a resource it’s considered to be separate in the 
standard. 

 Requirements to determine or consider resources 
 There are ten separate requirements to determine the resources needed. If each of these 
referred to the resources needed for specifi c processes, it would not be diffi cult to under-
stand what was required but there are general requirements which if met could imply all the 
specifi c requirements have been met depending on how the general requirements are inter-
preted. Apart from the six requirements in section 7 there are four others: 

 • 4.4.1d) the resources needed for processes needed for the quality management system 
 • 6.2.2b) resources that will be required to achieve the quality objectives 
 • 8.1c) the resources needed to achieve conformity to the product and service requirements 
 • 8.3.2e) internal and external resource needs for the design and development of products 

and services 

 Some inconsistencies among the support requirements 
 The omission of a requirement to maintain human resources could be an oversight by TC 176 
but it could also be a device to enable competence and awareness to be addressed separately 
in clauses 7.2 and 7.3. In most cases the requirements address the quantity of the resource 
with the words  necessary  and  needed , and they address the quality of the resource with the 
words  for the operation of its processes and to achieve conformity of products and services . 

 The resource requirements for infrastructure (7.1.3), process environment (7.1.4) and 
organizational knowledge (7.1.6) require resources to be determined “for the operation of 
processes and to achieve conformity of products and services”, whereas the resource require-
ment for people in 7.1.2 requires resources for “the operation and control of processes”. It’s 
assumed that resources for the operation of processes and to achieve conformity of products 
and services, are the same as resources for the operation and control of processes and that all 
these requirements were intended to be consistent. 

 Another inconsistency is that clause 7.1.2 requires resources necessary for the effective 
implementation of the quality management system but the other clauses in 7.1 don’t, for 
example, infrastructure (7.1.3), process environment (7.1.4) and organizational knowledge 
(7.1.6) are not specifi cally required for the effective implementation of the quality manage-
ment system so its inclusion under 7.1.2 creates and anomaly which may be another oversight. 

 If the QMS is the system which consistently provides products and services that meet 
customer and applicable legal requirements and enhances customer satisfaction, we are 
referring to the internal and external resources including but not limited to; the people, infra-
structure, process environment, information and knowledge needed: 

 • to establish, implement, maintain and continually improve the QMS; 
 • for the processes of the QMS; 
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 • for monitoring and measurement; 
 • to achieve its quality objectives; 
 • for the operation and control of its processes; 
 • for the design and development of products and services; 
 • to achieve conformity to the product and service requirements. 

 None of these are mutually exclusive of the others. 
 This part of the Handbook comprises nine chapters ( Chapters 24 – 32 ) that address clauses 7.1 

to 7.5 of ISO 9001:2015. 

 • Clause 7.1 Resources – see  Chapters 24 – 28  
 • Clause 7.2 Competence – see  Chapter 29  
 • Clause 7.3 Awareness – see  Chapter 30  
 • Clause 7.4 Communication – see  Chapter 31  
 • Clause 7.5 Documented information – see  Chapter 32  
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 Introduction 
 It is often said by managers that people are their greatest asset, but in reality, it is not the people 
exactly but the contribution they can make and the number of them that qualifi es them as 
assets. If we adopt Ackoff’s defi nition of resources as “anything physical or mental that can be 
used to obtain something else one needs or desires” and categorize people as a resource, it does 
tend to infer that people are what we use to get what we want. Certainly, some people use other 
people for such ends, but that is not how they should be perceived in an organization. Unlike 
physical resources, people are adaptable, they are fl exible and can learn new skills, reach new 
levels of performance when the right competences are developed and when working in the 
right environment. But like physical resources, the human is affected by the environment and 
even when equipped with the right competences may not function as well as expected if the 
conditions are not appropriate. As people are vital to enable organizations to achieve sustained 
success perhaps they should be perceived as capital and not resources (see  Box 24.1 ). 

 People  24 

  Box 24.1    From human resources to people to human capital 
 The 2008 version categorized personnel performing work as human resources in 
clause 6.2 of that standard. In the 2015 version the category has changed to  people  and 
 personnel  changed to  people  but remains as a category of resource. 

 When the workforce is treated like a form of resource, the organization fi nds the 
best way to exploit it and use it for its purposes. These resources are used and depleted, 
and when they are no longer useful, the remuneration stops and their employment 
terminated. 

 When a workforce is looked upon as a form of capital, the incentive is for the orga-
nization to get the best return from its investment. Unlike a human resource, a human 
capital grows over time with productive use and its competences, knowledge and cre-
ativity grow and multiply in value (adapted from an article by Jas Chong 2012). 

 Perhaps at the next revision people won’t be classed as a resource but as capital. 

 Building and retaining a workforce of the capacity and capability to fulfi l the organiza-
tion’s objectives is a diffi cult task, one which carries many risks but also many opportuni-
ties. Many factors infl uence the availability of human capital. If your organization is in an 
emerging sector, it will attract young graduates seeking exciting employment opportunities. 
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But if your organization is in a declining sector, it may have great diffi culty attracting young 
graduates and be reliant on an aging workforce. Fortunately, not all customers want products 
and services at the forefront of technology and so the older industries sometimes have a vital 
role to play in our societies. 

 The economic climate affects the availability of capital and the sustainability of remu-
neration levels, and therefore a project that was going to employ many more people may not 
now go ahead or the competition makes it no longer economical to undertake certain work 
in-house. The work either has to be therefore outsourced into a lower wage economy or the 
customers will go elsewhere. 

 In this chapter, we examine the two requirements of clause 7.1.2 namely: 

 • Determining the people needed 
 • Providing the people needed 

 Note: Evidence presented to demonstrate conformity with 7.1.1 might mean that it is also 
deemed to satisfy conformity with 7.1.2, but not vice versa because there are types of 
resources other than people. Also, evidence presented to demonstrate conformity with 7.1.2 
might mean that it is also deemed to satisfy conformity with 7.1.1, 4.4.1d, 6.2.2b, 7.1.5.1, 
8.1c and 8.3.2e relative to persons necessary. 

 Determining the people needed (7.1.1 and 7.1.2) 

 What does this mean? 

 Determining the people needed is an act of planning: anticipating the number of people of 
various abilities that are needed to achieve the organizational objectives as planned. The 
numbers and abilities needed in this case are those needed to execute the work that is within 
the scope of the QMS. There may therefore be three different groups of people: 

 a) Those needed to create, maintain and improve the model of the QMS and assess any gap 
between the model and the requirements of ISO 9001. These people may be specialists 
in quality management but may also include staff from departments that operate the 
processes represented by the model (we’ll refer to these as the system improvement team). 

 b) Those needed to determine and carry out the planned work represented in the model. 
These people will be the managers and staff from the departments that operate the 
processes included in the model and will vary depending on demand. This is the 
estimated demand resulting from marketing, sales and planned changes in strategy and 
objectives. (we’ll refer to these as the process operation teams). 

 c) Those needed to carry out unplanned work which results from failure to do work right 
fi rst time. Some organizations set up special units to handle customer returns and call 
centres to handle problems that customers have in completing forms for the provision 
of services. This work has been planned but is a result of poor management, a belief 
that failure is a certainty. Failure demand is a common characteristic in public services 
and is addressed in The Whitehall Effect (Seddon, 2014) (we’ll refer to these as the 
process contingency teams). 

 Making provision for contingencies is sensible because of uncertainty about the future, but 
making provision to repeat known failures would appear careless. 
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 Why is this necessary? 

 By anticipating the number of people needed to carry out work well in advance and initiating 
the acquisition process in good time, it is more likely that personnel will be available to carry 
out the work required when needed and thereby avoid delays and customer’s dissatisfaction. 

 How is this addressed? 

 The standard does not require personnel budgets but a common way of determining the peo-
ple needed is to produce personnel budgets. However, the personnel budget should not be 
just the head count but the people needed for achieving specifi c objectives such as those for 
the organization individual department, projects, processes or contracts. Without the focus 
that an objective provides, a budget has no purpose. Objectives may be for improvement or 
control and therefore there needs to be budgets for improvement projects and budgets for 
maintaining the status quo which may involve maintaining capacity and throughput. 

 To be useful in the management of quality, personnel budgets need to indicate: 

 • The objective to be achieved 
 • The numbers of persons required 
 • The competence required which can be expressed as a job title and grade or skill level 
 • When they will be needed and over what period will they be needed 
 • Whether the persons needed will be permanent staff, part time staff, agency staff or 

outsourced 
 • Any assumptions about the numbers, competences, availability and source of persons 

 When preparing budgets, allowance should be made for the certainties such as staff reach-
ing retirement, holidays and reorganizations, as well as new work that has been committed 
but yet to started. Allowance also must be made for the uncertainties such as absenteeism 
and project overruns and the availability of the right calibre of personnel when needed. At 
the time of preparing the budget, the personnel planned to undertake the work maybe avail-
able, or a recent turnaround in the fortunes of a competitor may provide an opportunity to 
recruit the right calibre of personnel. In the event of those personnel not being available 
when approval to start work has been given contingency plans need to be prepared for the 
development of the necessary competences. 

 The requirement is for the persons necessary for the effective implementation of the QMS, 
and for the operation and control of the organization’s processes to be determined but it would 
be unusual to fi nd within a departmental budget for instance, a line item for implementing 
a QMS against which the persons required are specifi ed. However, where cost collection 
codes are used it should be possible to determine the proportion of human capital allocated 
to certain processes or activities and aggregate these for cross-functional processes, includ-
ing the proportion to be engaged in correcting errors. If process mapping software is being 
used, it may contain features for adding task completion time and for computing the total 
human capital of various abilities needed to run a particular process. The danger with these 
tools is that it forces you into a lot of guesswork at a detail level that you would not other-
wise do. You therefore need to do a simple cost–benefi t analysis before expending the effort 
involved. If you have used such tools, it would be prudent to compare the estimate with the 
actual expenditure once the process is running as expected and readjust the estimate so that 
when it is used in bids for new work, at least it refl ects reality and not guesswork. 
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 When developing a process, the competences required to carry out either the entire pro-
cess or part of a process should be determined (see  Chapter 29 ). As the process matures, the 
number people of specifi ed abilities required for a given process output should be recorded 
and retained as reference data so that every time a new job/project has to be estimated, the 
estimates will be based on objective evidence. For exploratory processes that vary each time, 
a manager will often produce an estimate based on his or her experience from the perceived 
size of the project and allow a surplus for contingency. 

 How is this demonstrated? 

 Demonstrating that persons necessary for the effective implementation of the QMS and for 
the operation and control of the relevant processes have been determined may be accom-
plished by: 

 a) presenting evidence of a process for determining the people required; 
 b) selecting a representative sample of quality objectives and presenting the personnel 

budgets for achieving them; 
 c) presenting evidence that in preparing the budgets consideration has been given to the 

capabilities of, and constraints on, existing internal resources and what needs to be 
obtained from external providers. 

 Providing the people needed (7.1.1 and 7.1.2) 

 What does this mean? 

 Providing the people needed means acquiring and deploying the human capital that has been 
identifi ed as being needed in the budgets. 

 Why is this necessary? 

 Without providing the people, the work required won’t get done, but having a budget 
for the people doesn’t mean they will be provided, as that will depend on management’s 
priorities. 

 How is this addressed? 

 The personnel acquisition process (see  Figure 24.1 ), should deliver the personnel in the right 
quantity and competence when they are needed. The deployment process should prepare the 
personnel for taking up their duties (see  Figure 24.2 ). Therefore, if there is an identifi ed need for 
people, they have been provided to the process that needs them only when they are in position 
to assume their duties (i.e. deemed competent or ready to take up a position under supervision). 
The HC development process (see  Figure 29.1 ) should maintain competences, so that there is no 
shortage of supply of people. If only it was this simple but it’s not because of the uncertainties. 

 Risks 

 Providing people in the quantity and calibre required when they are needed is a process 
with a lot of risks. When budgets are prepared the decision to undertake the work may not 
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Figure 24.1   Personnel acquisition activity sequence

have been made, the contract may not have been awarded. There is often a time lag between 
submitting the budget and getting approval to recruit people and many things may change 
between these two events. Priorities change and so a planned quality improvement may be 
delayed. There may also be changes in the labour market. An opportunity that was avail-
able when the budgets were prepared may no longer be available. These issues and many 
more will need to be addressed and as each will be unique, there is no pre-defi ned process 
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Figure 24.2   Personnel deployment activity sequence

to follow. One thing managers can do is to keep abreast of changes in the labour market by 
studying national surveys. For example, the UK’s HR professional body CIPD produces a 
quarterly Labour Market Outlook that provides a set of forward-looking labour market indi-
cators, highlighting employers’ recruitment, redundancy and pay intentions. 

 Quality of recruitment 

 When recruiting people, it’s important that they will not only fi t in the organization but also 
be a good fi t to the job they are required to do; otherwise, the organization takes a risk that 
the person may be totally ineffective or cause major problems by not possessing the appro-
priate characteristics. 

 • Person–organization fi t refers to the degree to which a person’s personality, values, 
goals, and other characteristics match those of the organization. 

 • Person–job fi t is the degree to which a person’s knowledge, skills, abilities, and other 
characteristics match the job demands. 

 A proactive and creative person may be a good fi t for an organization where risk taking 
is valued but may be a poor fi t for an organization where predictable behaviour is required. 
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 Unless the recruitment process recognizes the importance of matching people with the 
culture, mavericks may well enter the organization and either cause havoc in the work envi-
ronment or be totally ineffective due to a lack of cultural awareness 

 The objective of the personnel acquisition process will be to provide suffi cient numbers of 
personnel with the desired characteristics the organization needs to fulfi l its goals   

 The objective of the personnel deployment process will be to provide personnel with the 
required competences to where and when they are needed.   

 Personnel records 

 There is no requirement in clause 7.1.2 for records of the provision of persons, but there is 
a requirement in clause 4.4.2 for the organization to retain documented information to have 
confi dence that the processes are being carried out as planned. 

 How is this demonstrated? 

 Demonstrating that persons necessary for the effective implementation of the QMS and 
for the operation and control of the relevant processes have been provided may be accom-
plished by: 

 a) presenting evidence that the processes for acquiring the personnel required and deploy-
ment them to where they are needed have been designed; 

 b) selecting a representative sample of quality objectives and presenting evidence that 
the HC acquisition and deployment processes were implemented as planned; 

  Box 24.2    Behavioural styles 
 Hunsaker and Alessandra adapted David W. Merrill’s original research of 1964 and 
postulated four behavioural styles: Amiable, Analytical, Expressive and Driving. 

  The Amiable person  tends to be slow in taking action and decisions, likes close 
relationships but works well with others and therefore has good counselling skills. 

  The Analytical person  tends to be cautious in taking actions and decisions, likes 
structure, prefers working alone but good problem-solving skills. 

  The Expressive person  tends to be spontaneous in taking actions and decisions, 
likes involvement, works well with others and has good persuasive skills. 

  The Driving person  tends to take fi rm actions and decisions, likes control, works 
quickly by himself or herself and has good administrative skills. 

 (Hunsaker & Alessandra, 1986) 

 Because we all differ in our individual abilities, some types of people are better at some 
types of jobs than others, regardless of their technical capability. This requires managers to 
appreciate the different behavioural styles that people exhibit. Place an amiable person in a 
job that requires a person to take decisions quickly and confi dently and you will be disap-
pointed by their performance. 
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 c) where problems were encountered in providing the personnel necessary, presenting 
evidence of the actions taken to resolve them. 
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 Introduction 
 Infrastructure is defi ned in ISO 9000:2015 as the “system of facilities, equipment and ser-
vices needed for the operation of an organization”. Whether it was intentional or an oversight 
is not known, but unlike clause 7.1.2 requiring the organization to “determine and provide 
the persons necessary for the effective implementation of its quality management system 
and for the operation and control of its processes”, this clause does not require infrastructure 
necessary for the effective implementation of its quality management system to be deter-
mined. However, it does qualify the processes it applies to as those to achieve conformity of 
products and services. There’s an inference here that the infrastructure referred to is only for 
 operations  and not for  management  activities, but it is not clear. We will therefore assume 
that it applies to infrastructure that can affect the organization’s ability to create and retain 
customers and therefore includes that required for management and operations. 

 There is no difference, except in what they are used for, between the infrastructure neces-
sary for the operation and control of processes associated with products or those associated 
with services. Telecommunications present the same issues whether they are used in produc-
tion or service delivery. 

 These items are elements of the QMS because they are connected through a structure that 
enables the organization to function. Remove any item in this infrastructure and it disables 
the organization in some way. Infrastructure also includes the buildings and utilities such 
as electricity, gas, water and telecommunications. Within the buildings it would include 
the offi ce accommodation, furniture, fi xtures and fi ttings, computer software and hardware, 
networks, data storage, dining areas, medical facilities, laboratories, plant, and machinery. 
Outside the buildings it would include the access roads, signage, transport and their mainte-
nance facilities. In the offi ces and workshops, it would include the IT systems for planning 
and resourcing operations and the computer systems for processing, storing and display-
ing information. In fact, everything an organization needs to operate other than the money, 
people and consumables. In many organizations infrastructure is classifi ed under the heading 
of capital expenditure because it is not order driven, that is, it does not change on receipt of 
an order but might change before a big contract is signed that was bid based on changes in 
the infrastructure such as new IT systems, buildings for new assembly lines, etc. 

 In this chapter, we examine the three requirements in Clause 7.1.3, namely: 

 • Determining the components and systems that comprise the infrastructure 
 • Providing the components and systems that comprise the infrastructure and 
 • Maintaining the components and systems specifi cally plant and facilities and planned, 

preventive and corrective maintenance 

 Infrastructure  25 
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 In this case the processes for determining, providing and maintaining the infrastructure are 
work processes within the resource management process. The process objective would be to 
provide an infrastructure that enabled the organization to achieve its objectives. The demand 
comes from the mission management process and the output goes through every process 
back to the mission management process where it is assessed. 

 Note: Evidence presented to demonstrate conformity with 7.1.1 might mean that it is also 
deemed to satisfy conformity with 7.1.3 but not vice versa because there are other types of 
resources than infrastructure. Also, evidence presented to demonstrate conformity with 7.1.3 
might mean that it is also deemed to satisfy conformity with 7.1.1, 4.4.1d, 6.2.2b, 7.1.5.1, 
8.1c and 8.3.2e relative to the infrastructure necessary. 

 Determining the infrastructure needed (7.1.1 and 7.1.3) 

 What does this mean? 

 The emphasis in this requirement is on the infrastructure needed for the operation of the 
organization’s processes and to achieve conformity of products and services. The words  for 
the operation of the organization’s processes  are superfl uous because it’s the same infra-
structure that achieves conformity of products and services as is used for the operation of the 
organization’s processes. 

 The requirements of clause 7.1.1 also apply, and therefore the infrastructure being referred 
to is also that needed to establish, implement, maintain and continually improve the QMS. 

 As conforming products and services is the organization’s output, it follows that most of 
the infrastructure exists for this purpose. However, there will be areas, buildings, facilities, 
etc., that may not be dedicated to this purpose but to meeting requirements of stakeholders 
other than the customer of the organization’s products and services (e.g. staff welfare, pen-
sions, investment management, public relations). The requirement is not implying that these 
other facilities do not need to be identifi ed, provided and maintained, but that such provi-
sion is not essential to demonstrate conformity to ISO 9001. As with determining resources 
previously, ask:  Why would we want to exclude particular infrastructure from the quality 
management system? What business benefi t is derived from doing so?  

 Why is this necessary? 

 The design, development and supply of products and services do not exist in a vacuum. 
There is always an infrastructure within which these processes are carried out and on which 
these processes depend for their results. Without an appropriate infrastructure, the desired 
results will not be achieved. A malfunction in the infrastructure can directly affect results. 

 How is this addressed? 

 In determining the infrastructure needed to develop and operate the processes some are 
product, project, contract or order specifi c, others are needed for maintenance and growth of 
the organization. These are likely to be classifi ed as capital assets. The management of the 
infrastructure is a combination of asset management (knowing what assets you have, where 
they are, how they are depreciating and what value they could realize) and of facilities man-
agement (identifying, acquiring, installing and maintaining the facilities). Organizations in 
general maintain registers for fi xed and liquid assets. A fi xed asset register would identify 
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assets and property that cannot easily be converted into cash and this register would identify 
items of infrastructure but only in fi nancial terms. Facilities management may maintain other 
registers of tangible assets identifying their status and assigning a unique reference code for 
traceability purposes. 

 As the infrastructure is a critical factor in the organizations capability to meet customer 
requirements, and ability to continually meet customer requirements, its management is vital 
to the organization’s success. Within the resource management process there are therefore 
several work processes related to the management of the infrastructure. It would be impracti-
cal to put in place one process because the processes will differ depending on the services 
required. Based on the generic model for resource management (see  Figure P7.2 ), several 
planning processes will be needed for identifying and planning the acquisition, deployment, 
maintenance and disposal of the various assets. In describing these processes, you need to 
cover the aspects addressed in  Chapter 32  on process descriptions, and in doing so, identify 
the impact of failure on the organization’s ability to achieve conforming product. 

 There will be infrastructure that is in the general pool of capital assets that is used by 
all processes such as the energy supplies, communication equipment, transport and build-
ings. The budgets for these won’t be specifi c to the QMS and it’s unlikely other than for 
dedicated plant, to calculate the proportion of overhead that is allocated to any particular 
process or to achieve any particular objective. However, infrastructure needed in addition 
to achieve product, project or contract objectives should be identifi ed in separate infra-
structure budgets. 

 To be useful in the management of quality, these infrastructure budgets need to indicate: 

 • The objective to be achieved; 
 • The rationale for acquiring new items of infrastructure; 
 • The nature of the additional items of infrastructure required to achieve the objectives; 
 • When the new items of infrastructure will be needed and over what period it will be 

needed; 
 • Whether the items of infrastructure are to be capital or rented assets; 
 • Any assumptions about the quantities, availability and source of the additional items 

of infrastructure. 

 When designing specifi c processes for the design, development, production and delivery of 
products and services the infrastructure required for the effective operation of the processes 
needs to be determined. Account needs to be taken of the constraints the existing capability 
may impose on the performance required of the process, for example, the buildings may 
not have the capacity to store the process output or in the case of services may not have the 
space to safely handle the anticipated demand. Additional assets may need to be built or 
rented from external providers. Although the assets required for the process to function as 
intended should be specifi ed in the process description, any changes required to the current 
infrastructure should be the subject of a separate analysis as it will vary depending on cur-
rent demand. It may therefore be necessary as part of the management review to review this 
analysis to determine if it remains valid for the foreseeable future. 

 In selecting such equipment, you should determine whether it can produce, maintain or 
handle conforming product in a consistent manner. You also need to ensure that the equip-
ment can achieve the specifi ed dimensions within the stated tolerances. Process capabil-
ity studies can reveal defi ciencies with equipment that are not immediately apparent from 
inspection of the fi rst off. 
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 How is this demonstrated? 

 Demonstrating that the infrastructure has been determined for the operation of the opera-
tional processes may be accomplished by: 

 a) presenting process descriptions that identify the items of infrastructure on which the 
operation of the processes depends; 

 b) presenting the results of an analysis which shows the extent to which the current infra-
structure satisfi es the needs of the processes and what additional infrastructure is required. 

 Providing the infrastructure needed (7.1.1 and 7.1.3) 

 What does this mean? 

 Providing infrastructure simply means acquiring and deploying the infrastructure that has 
been determined as being necessary for the operation of its processes to achieve conformity 
of products and services. 

 Why is this necessary? 

 Unless the required infrastructure is provided the desired results will not be achieved. How-
ever, it is often the case that resources are not available to fund infrastructure that has been 
planned and as a result contingency plans have to be brought into effect or else diffi culties 
will be encountered. A failure to provide adequate infrastructure can adversely affect the 
organization’s performance. In many cases the plans may address the worst case not taking 
account of human ingenuity to get by with less than is needed or, “rob Peter to pay Paul”, 
when their backs are against the wall. 

 Customers may have bought tickets for a fl ight to a new destination, a rail journey through 
a new tunnel, a football match at a new stadium relying on the airport, the tunnel or the 
stadium being open for business on time. A new micro-processor, television or automobile 
may be dependent on a new production plant and orders may be taken based on projected 
completion dates. With major capital works, plans are made years in advance with predic-
tions of completion dates based on current knowledge. 

 The example in  Box 25.1  illustrates the importance of infrastructure on performance and 
the link with customer satisfaction. 

  Box 25.1    The importance of infrastructure to customer satisfaction 
 A new air traffi c control centre at Swanwick in the UK was planned to replace West 
Drayton ATC outside London because when the plans were made in the late 1980s 
it was predicted that capacity would be exceeded by the mid-1990s. The operational 
handover date was set as December 1996. After many delays, by the summer of 2000 
it was still not operational and the problem that it was designed to solve was getting 
worse. Air traffi c congestion continued to delay fl ights and dissatisfy customers until 
it was fi nally brought into service two years later in January 2002. It now controls 
200,000 square miles of airspace among the busiest and most complex in the world. 
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 How is this addressed? 

 Providing the infrastructure is associated with the acquisition and deployment of resources. 
It follows therefore that processes addressing the acquisition and deployment of buildings, 
utilities, computers, plant, transport etc. need to be put in place. Many will use the purchas-
ing process but some require special versions of this process because provision will include 
installation and commissioning and all the attendant architectural and civil engineering ser-
vices. Where the new facility is required to provide additional capability so that new pro-
cesses, products or services can be developed, the time to market becomes dependent on the 
infrastructure being in place for production or service delivery to commence. Careful plan-
ning is often required because orders for new products may well be taken based on projected 
completion dates and any delays can adversely affect achievement of these goals and result 
in dissatisfi ed customers. 

 Documentation may be available from the supplier of the equipment that adequately dem-
onstrates its capability; otherwise, you may need to carry out qualifi cation and capability 
tests to your own satisfaction. In the process industries, the plant is specially designed and 
so needs to be commissioned and qualifi ed by the user. Your procedures need to provide for 
such activities and for records of the tests to be maintained. 

 How is this demonstrated? 

 Demonstrating that the infrastructure has been provided for the operation of the operational 
processes may be accomplished by: 

 a) presenting the results of checks performed when processes were deemed operational 
that testify that the specifi ed infrastructure has been provided; 

 b) presenting evidence that the processes are operating in accordance with the agreed 
process descriptions without work-around plans instituted because planned infrastruc-
ture was unavailable. 

 Maintaining the infrastructure needed (7.1.1 and 7.1.3) 

 What does this mean? 

 The identifi cation and provision of the infrastructure needs little explanation but in main-
taining it the implications go beyond the maintenance of what exists. Maintenance is more 
to do with maintaining the capability the infrastructure provides. Plant and facilities can be 
relatively easily maintained providing funds are made available, but maintaining their capa-
bility means continually providing a capability even when the existing plant and facilities 
are no longer serviceable. Such situations can arise due to man-made and natural disasters. 
Maintaining the infrastructure means maintaining output when there is a power cut, a fi re, a 
computer virus, a fl ood or a gas explosion. Maintaining the infrastructure therefore means 
not only retaining something in a serviceable condition but also making provision for disas-
ter recovery and therefore maintaining business continuity. 

 The contingency actions required by customers are addressed by clause 8.2.1e and are 
dealt with in  Chapter 34 , but there is an implication in the scope statement in clause 1.0 that 
to  consistently  provide products and services, the contingency actions need to also apply to 
the infrastructure. 
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 Why is this necessary? 

 Unless the infrastructure is maintained or contingency actions taken when necessary, the 
desired results will not be achieved. A failure to maintain adequate infrastructure and contin-
gency plans can adversely affect the organization’s performance. 

 How is this addressed? 

 Maintenance of plant and facilities 

 There are two aspects to maintenance as addressed previously. Maintaining the buildings, 
utilities and facilities in operational condition is the domain of planned preventive and cor-
rective maintenance. Maintaining the capability is the domain of contingency plans, disaster 
recovery plans and business continuity provisions. In some industries, there is no obligation 
to continue operations as a result of force majeure including natural disasters, war, riots, air 
crash, labour stoppage, illness, or disruption in utility supply by service providers etc. How-
ever, in other industries, provisions have to be made to continue operations albeit at a lower 
level of performance despite force majeure. 

 Although such events cannot be prevented, their effects can be reduced and in some cases 
eliminated. Contingency plans should therefore cover those events that can be anticipated 
where the means to minimize the effects are within the organization’s control. What may be a 
force majeure situation for your suppliers does not need to be the same for your organization. 

 Start by doing a risk assessment and identify those things on which continuity of busi-
ness depends, namely power, water, labour, materials, components, services, etc. Deter-
mine what could cause a termination of supply and estimate the probability of occurrence. 
For those with a relatively high probability (1 in 100) fi nd ways to reduce the probability. For 
those with lower probability (1 in 10,000 chance) determine the action needed to minimize 
the effect (see also  Chapter 21 ). 

 If you are located near a river and it fl oods in the winter, can you claim it to be an event 
outside your control when you chose to site your plant so close to the river? (OK the land 
was cheap – you got a special deal with the local authority – but was it wise?) You may have 
chosen to outsource manufacture to a supplier in a poorer country and now depend on them 
for your supplies. They may ship the product but because it is seized by pirates it doesn’t 
reach its destination – you may therefore need an alternative source of supply! A few years 
ago, we would have thought this highly unlikely, but after 300 years and equipped with 
modern technology pirates have returned to the seas once again. 

 When plant is taken out of service either for maintenance or for repair, it should not be 
reintroduced into service without being subject to formal acceptance tests which are designed 
to verify that it meets your declared standard operating conditions. Your procedures need to 
provide for such activities and for records of the tests to be maintained 

 Maintenance of equipment 

 In a manufacturing environment, the process plant, machinery and any other equipment on 
which process capability depends need to be maintained and for this you will need: 

 • A list of the equipment on which process capability depends. 
 • Defi ned maintenance requirements specifying maintenance tasks and their frequency. 
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 • A maintenance programme which schedules each of the maintenance tasks on a calendar. 
 • Procedures defi ning how specifi c maintenance tasks are to be conducted. 
 • Procedures governing the decommissioning of plant prior to planned maintenance. 
 • Procedures governing the commissioning of plant following planned maintenance. 
 • Procedures dealing with the actions required in the event of equipment malfunction. 
 • Maintenance logs that record both the preventive and corrective maintenance work 

carried out. 

 In a service environment if there is any equipment on which the capability of your service 
depends, this equipment should be maintained. Maintenance may often be subcontracted 
to specialists but nevertheless needs to be under your control. If you can maintain process 
capability by bringing in spare equipment or using other available equipment, your mainte-
nance procedures can be simple. You merely need to ensure you have an operational spare 
at all times. Where this is not possible you can still rely on the call-out service if you can be 
assured that the anticipated down time will not reduce your capability below that which you 
have been contracted to maintain. 

 The requirement does not mean that you need to validate all your word-processing soft-
ware or any other special aids you use. Maintenance means retaining in an operational condi-
tion and you can do this by following some simple rules. 

 There are several types of maintenance; planned maintenance, preventive maintenance, 
corrective maintenance and predictive maintenance (see Appendix B for defi nitions). 

 An effective maintenance system should be one that achieves its objectives in minimizing 
down time (i.e. the period in which the equipment is not in a condition to perform its function). 
To determine the frequency of checks you need to predict when failure may occur. Will failure 
occur at some future time, after a certain number of operating hours, when being operated 
under certain conditions or some other time? An example of predictive maintenance is vibra-
tion analysis. Sensors can be installed to monitor vibration and thus give a signal when normal 
vibration levels have been exceeded. This can signal tool wear and wear in other parts of the 
machine in advance of the stage where nonconforming product will be generated. 

 The manuals provided by the equipment manufacturers should indicate the recommended 
preventive maintenance tasks and the frequency with which they should be performed cov-
ering aspects such as cleaning, adjustments, lubrication, replacement of fi lters and seals, 
inspections for wear, corrosion, leakage, damage, etc. 

 Drawings should be provided for jigs, fi xtures, templates and other hardware devices and 
they should be verifi ed as conforming with these drawings prior to use. They should also be 
proven to control the dimensions required by checking the fi rst one to be produced from such 
devices. Once these devices have been proven, they need checking periodically to detect 
signs of wear or deterioration. The frequency of such checks should be dependent on usage 
and the environment in which they are used. 

 Another source of data is from your own operations. Monitoring tool wear, corrective 
maintenance, analysing cutting fl uids and incident reports from operators you can obtain 
a better picture of a machine’s performance and predict more accurately the frequency of 
checks, adjustments and replacements. For this to be effective you need a reporting mecha-
nism that causes operators to alert maintenance staff to situations where suspect malfunc-
tions are observed. In performing such monitoring, you cannot wait until the end of the 
production run to verify whether the tools are still producing conforming product. If you do 
you will have no data to show when the tool started producing nonconforming product and 
will need to inspect the whole batch. 
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 An effective maintenance system depends on it being adequately resourced. Maintenance 
resources include people with appropriate skills, replacement parts and materials with the 
funds to purchase these materials and access to support from original equipment manufacturers 
(OEMs) when needed. If the OEM no longer supports the equipment, you may need to cannibal-
ize old machines or manufacture the parts yourself. This can be a problem because you may not 
have a new part from which to take measurements. At some point, you need to decide whether 
it is more economical to maintain the old equipment than to buy new. Your inventory control 
system needs to account for equipment spares and to adjust spares holding based on usage. 

 For the system to be effective there also has to be control of documentation, maintenance 
operations, equipment and spare parts. Manuals for the equipment should be brought under 
document control. Tools and equipment used to maintain the operational equipment should 
be brought under calibration and verifi cation control. Spare parts should be brought under 
identity control and the locations for the items brought under storage control. The mainte-
nance operations should be controlled to the extent that maintenance staff should know what 
to do, know what they are doing and be able to change their performance if the objectives 
and requirements are not being met. Although the focus should be on preventive mainte-
nance, one must not forget corrective maintenance. The maintenance crew should be able to 
respond to equipment failures promptly and restore equipment to full operational condition 
in minimum time. The function needs resourcing to meet both the preventive and corrective 
demands because it is downtime that will have the most impact on production schedules. 

 An outline facility maintenance process fl ow is illustrated in  Figure 25.1 . The objective 
of this process is to maintain facilities in a condition such that are continually fi t for their 
intended purpose.   

 Infrastructure records 

 There is no requirement in clause 7.1.3 for records of the maintenance of infrastructure but 
there is a requirement in clause 4.4.2 for the organization to retain documented information 
to have confi dence that the processes are being carried out as planned. 

 Any records you maintain need to be useful, and it would be wise to maintain records 
particularly of plant, facility and equipment maintenance so that in the event of a problem, 
a pending prosecution or simply a customer complaint you can carry out a proper investi-
gation. You would want to either demonstrate you acted in a reasonable and responsible 
manner or fi nd the root cause of a problem – you can’t demonstrate you are compliant with 
clauses 8.7 and 10.2 on corrective action unless you have records to analyse, but don’t go 
overboard; think about what you might need and conduct a process FMEA, and this might 
reveal exactly what records you need to keep. 

 How is this demonstrated? 

 Demonstrating that the infrastructure has been maintained for the operation of the opera-
tional processes may be accomplished by: 

 a) presenting evidence of planned, preventive, corrective and predictive maintenance; 
 b) presenting evidence of contingency plans and evidence of any validation tests conducted; 
 c) presenting evidence of real incidents that made the infrastructure inoperable and the 

effectiveness of contingency plans; 
 d) presenting evidence of product and service nonconformity and showing that none were 

caused by items of infrastructure that had not been maintained. 



Figure 25.1   Key stages of a facility maintenance process



 Introduction 
 Prior to the 2000 version of ISO 9001 this requirement was concerned with providing a suit-
able working environment for process control. In the 2000 version, a separate clause was 
included requiring the work environment to be managed to ensure conformity to product 
requirements. The term  work environment  was defi ned in ISO 9000 as a set of conditions 
under which work is performed and a note was added advising that these conditions can 
include physical, social, psychological and environmental factors. However, as this was only 
advisory, the conditions were limited to physical factors, an assumption confi rmed when a 
note was added in the 2008 version of ISO 9001. 

 The note which appears in the 2015 version makes it quite clear that a combination of 
human and physical factors can indeed be a suitable environment in which people work. In 
addition, the engagement of people principle would indicate that it is intended that several 
factors should be addressed. These factors would include those that could potentially affect 
the competence, empowerment and engagement of people and their ability to enhance the 
organization’s capability to create and deliver value. 

 However, there is reluctance in some quarters to introduce the behavioural aspects of man-
agement into the management systems audit process because of the diffi culties in obtaining 
objective evidence in short periods of time allowed for third party audits. Longer periods of 
observation are often necessary to come to any conclusions about the culture and are therefore 
omitted from the audit. Despite the limitations of third-party audit, this should not be cause 
for management to ignore the social and psychological factors, which have been known to 
infl uence productivity since the behavioural school of management emerged in the 1920s with 
Elton Mayo’s experiments in industrial research. These experiments concluded that perfor-
mance of employees is infl uenced by their surroundings and by the people that they are work-
ing with as much as by their own innate abilities and the physical conditions of the workplace. 

 In this chapter, we examine the three requirements of clause 7.1.4, namely: 

 • Determining the environment needed 
 • Providing the environment needed 
 • Maintaining the environment needed 

 Note: Evidence presented to demonstrate conformity with 7.1.1 might mean that it is also 
deemed to satisfy conformity with 7.1.4 but not vice versa because there are other types of 
resources than the process environment. Also, evidence presented to demonstrate conformity 
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with 7.1.4 might mean that it is also deemed to satisfy conformity with 7.1.1, 4.4.1d, 6.2.2b, 
7.1.5.1, 8.1c and 8.3.2e relative to the process environment necessary. 

 Determining the environment needed (7.1.1 and 7.1.4) 

 What does this mean? 

 The operating environment 

 The environment must be appropriate for the product being produced, for the service 
being provided and for the equipment being used. The environment must also be appro-
priate for the people producing the product, providing the service and using the equip-
ment which means that in some cases there are two different environments. There is 
the environment under which plant, machinery and equipment function and product is 
produced and service delivered, and there is the environment under which the people 
engaged in those processes work and these are not necessarily the same. Some processes 
operate under conditions that are hostile to humans and are only accessible to humans 
when non-operational or through a protective interface, for example, the product of a 
nuclear power station is electricity and the environment for its production is hostile, but 
the environment where the plant engineers work when running the process is expected 
to be benign. 

 The processes 

 The requirement applies to all processes, and as the outputs of all processes within the scope 
of the QMS affect the outputs of the QMS, the environment in which these outputs are pro-
duced is critical to their quality. These processes will include management processes and 
operations processes, including the associated measurement processes. 

 Human and physical factors 

 The standard refers to human and physical factors and then divides these human factors 
into social and psychological factors implying that physical factors that affect humans 
are not human factors. There are physical factors that affect products and the non-human 
element of services (e.g. equipment and facilities) and physical factors that affect human 
performance (e.g. light level, noise, temperature, chemicals and dust) but there are also 
social and psychological factors that affect human performance (e.g. fear, isolation, 
stress and bullying). A search on the term  human factors  produces a variety of defi ni-
tions (see  Box 26.1 ). In some standards, human factors and ergonomics are used as 
synonyms, which is not helpful if one’s perception of ergonomics is that it’s about the 
interrelationship between humans, the tools and equipment they use in the workplace. 
This sets human factors apart from those factors of the work environment that are not 
related to the tools and equipment people use, but arise as a result of the organizational 
culture and climate in which they work. In the absence of a universal defi nition of 
human factors we will simply refer to the separate categories of physical, social and 
psychological factors. 
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  Box 26.1    Human factors – defi nitions 
 Characteristics of a person having an impact on an object under consideration (ISO 
9000:2015). 

 Scientifi c discipline concerned with the understanding of interactions among human 
and other elements of a system, and the profession that applies theory, principles, data, 
and methods to design in order to optimize human well-being and overall system per-
formance (ISO 27500:2016). 

 Physical or cognitive characteristics, or social behaviour, of a person (ISO 10018:2012) 
 Environmental, organizational and job factors, and human and individual character-

istics, which infl uence behaviour at work in a way which can affect health and safety. 
 The study of the interrelationship between humans, the tools and equipment they 

use in the workplace, and the environment in which they work (Kohn, Corrigan, & 
Donaldson, 1999). 

 The study of all the factors that make it easier to do the work in the right way (World 
Health Organzation). 

 Although this grouping serves to identify related factors, it is by no means comprehensive 
or exclusive. Each has an infl uence on the other to some extent. Relating the identifi cation of 
such factors to the achievement of conformity of product tends to imply that there are factors 
of the work environment that do not affect conformity of product. Whether people produce 
products directly or indirectly, their behaviour affects their actions and decisions and conse-
quently the results of what they do. It is therefore diffi cult to exclude any factor on the basis 
that it does not infl uence the capability of the process to produce conforming outputs in some 
way or other as it’s a question of risk and how that risk is managed. 

 Why is this necessary? 

 The work environment is critical to all process outputs, to the product and service and to 
worker motivation and performance and extends beyond the visible and audible factors com-
monly observed in a workplace. Noise levels do not need to cause harm for them to be a 
factor that adversely affects worker performance. Libraries are places of silence simply to 
provide the best environment in which people can concentrate on reading. No physical harm 
arises if the silence is broken! 

 In a report published by the UK Offi ce of National Statistics in 2017, it was estimated 
that 137.3 million days were lost due to sickness absences in the UK in 2016, down from 
178 million days in 1993, a reduction from 7.2 to 4.3 days per worker. Minor illnesses were 
the most common reason given for sickness absence (34.0 million). Slightly fewer days, 
(30.8 million) were lost to musculoskeletal conditions, and 15.8 million days were lost 
due to stress, anxiety and depression. Workers in process plants, machine operations were 
estimated to be 80% more likely to be off work due to sickness than those in professional 
occupations. (ONS, 2017). These people were employed to do a job that in their absence is 
either not done at all or added to another person’s work load which may have a detrimen-
tal effect on the ability of co-workers to cope and consequently the ability of processes to 
sustain prior performance levels. There is also an unrecoverable cost to the organization, 
money that could have been put to better use. 
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  Box 26.2    Absence management survey 
 Ben Willmott, head of Public Policy at the CIPD, the professional body for HR and 
people development, commented: This is the fi fth year in a row in which 30% or more 
of employers have reported an increase in employees coming into work when they are 
ill (known as presenteeism). It’s a real concern that the problem of presenteeism is per-
sisting, as we might have expected it to drop during the economic recovery as people 
tend to feel more secure in their jobs. The problem may well be a hangover from the 
recession but we need to address the issue of presenteeism head-on. The message to 
businesses is clear: if you want your workforce to work well, you have to take steps to 
keep them well and this means putting employee health above operational demands. 

 (CIPD, 2015) 

 It is the duty of management to control the physical factors fi rst within the levels required 
by law, second within the levels necessary to prevent deterioration of the product and third as 
necessary for people to perform their jobs as effi ciently and effectively as possible. It is also 
the task of management to create conditions in which personnel are motivated to achieve the 
results for which they are responsible and therefore remove or contain any de-motivating 
elements such as friction and confl ict in the workplace. 

 How is this addressed? 

 For a solution, we can use a similar approach to that taken towards the natural environment. 
Environmental management is the control over activities, products and processes that cause 
or could cause environmental impacts. The approach taken is based on the management of 
cause and effect where the activities, products and processes are the causes or aspects, and 
the resulting effects or potential effects on the environment are the impacts. In the operating 
environment, the effort should be focused on eliminating negative impact and creating posi-
tive or benefi cial impacts that also lead to an improvement in performance based on risk. 
The aspect and impacts register is a risk assessment for the environment. It can also be used 
to link to legislation and procedures and so facilitate review when there is a change in any 
one of these factors. 

 Taking a risk-based approach 

 We can never be sure of what will unfold as each day commences because the work place 
is full of uncertainty by virtue of the many variables within it. However, some variables 
may have little effect so it’s important to fi rst identify those processes where the processing 
environment may be critical to the quality of the process outputs. We can therefore ask three 
questions: 

 a) What ambient conditions are maintained in the workplace regardless of the type of 
work being performed? (The ambient conditions are those established to comply with 
the relevant legal requirements for the workplace such as temperature, humidity, 
cleanliness, noise, lighting, drainage, ventilation and emissions.) 
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 b) To what extent is the quality of the process output dependent on the control of envi-
ronmental factors beyond those regulated by ambient conditions? 

 c) How likely is it that the environment needed will be controlled by the workforce 
without having to introduce additional controls? 

 An initial risk assessment should be undertaken to prioritize action by identifying those 
processes where further study of the environment is needed. It can be revisited and specifi -
cally focused studies undertaken following receipt of adverse reports from process reviews. 
FMEA can be used to assess risks to products see (AIAG, 2016) and health and safety risk 
assessment can be used to assess risks to people see (Bateman, 2006). 

 Where the materials used to create process outputs are sensitive to variation in the envi-
ronment, consideration needs to be given to undertaking a detailed risk assessment, identify-
ing the risks and determining the likelihood of conditions detrimental to the product arising 
and stipulating the environment to be created. 

 Where the workers are sensitive to variation in the environment, consideration needs to 
be given to undertaking a detailed risk assessment, identifying the risks and determining 
the likelihood of conditions detrimental to worker productivity arising and stipulating the 
environment to be created. In addition to health and safety issues there may be factors that 
cause workers to make mistakes (e.g. long time between breaks, passively observing tests, 
cold draughts and electromagnetic radiation). 

 Identifying the physical factors affecting the product in the work environment 

 To identify the physical factors of the work environment affecting the product requires a 
study of the product’s characteristics to reveal whether they are sensitive to temperature, 
light, humidity, mishandling, vibration and contamination etc. and whether the environ-
ment in which the product or components of it will be produced contains any of these risk 
factors. Where material degrades on exposure to light or air, the production processes 
should be designed to provide the protection required when the material exits the process. 
In addition to visible light, other types of radiation across the whole spectrum may impact 
the product. 

 The factors of the operating environment that affect product conformity should be iden-
tifi ed through a design FMEA. Basically, you are asking the question:  In what way could 
variation in a specifi c factor increase the likelihood of nonconformity?  If variation in any of 
the factors has to be restrained the environment needs to be controlled. 

 Identifying the physical factors affecting measurement in the work environment 

 Clause 7.1.5 on monitoring and measuring resources does not address the environment and 
therefore clause 7.1.4 also applies to measurement environment. To maintain the integrity 
of measurement, physical measurements need to be undertaken in an environment which is 
controlled or known to the extent necessary to ensure valid measurement results. The con-
trolled environment consists of a workspace in which the temperature, the rate of change of 
temperature, humidity, pressure, dust, cleanliness, electromagnetic interference, access and 
other factors are controlled. The environments will differ depending on the degree of accu-
racy required. The environment for calibrating reference devices will be to a standard that 
may be higher than that for undertaking measurements in production. 



Chapter 26 Environment for the operation of processes 401

 Identifying the physical factors affecting people in the work environment 

 To identify the physical factors requires a study of the anatomical, anthropometric, physi-
ological and biomechanical characteristics as they relate to the work people are required to 
carry out. These may include space, temperature, noise, position, light, humidity, hazards, 
hygiene, vibration, pollution, accessibility, physical stress and airfl ow. These factors may be 
perceived as primarily affecting safety, but workers who are in physical discomfort doing 
their job because of its physical demands are at risk of producing nonconforming product or 
delivering a poor service. 

 The study of the relationship between a person and his or her job is referred to as ergo-
nomics (ISO 26800, 2011) and it deals principally with the relationship between a person, 
the job, the equipment used and the environment. A job exists within an organization and 
there are factors that arise from performing the job such as physical movement, the user 
interface, the physical environment and the psychological factors of the job itself (the psy-
chological factors of the organization are dealt with separately). 

 Once again you are asking the question in what way could variation in a specifi c factor 
increase the likelihood of nonconformity. If variation in any of the factors has to be restrained 
the environment needs to be controlled. These factors can infl uence individual behaviour by 
causing fatigue, distraction, accidents and a series of health problems. There are laws govern-
ing many of the physical factors such as noise, air pollution, position, space and safety. There 
are also laws related to the employment of disabled people that affect the physical environ-
ment in terms of access and ergonomics. There are also laws that prohibit vulnerable people 
being employed in conditions injurious to their health. 

 The layout of the workplace, the distances involved the areas of reach, seating, frequency 
and type of movement all affect the performance of the worker. These factors require study 
to establish the optimum conditions that minimize fatigue, meet the safety standards while 
increasing productivity. 

 Where people are an integral part of a mechanized process the man–machine interface is 
of vital importance and must be carefully considered in process design. The information on 
display panels should be clear and relevant to the task. The positioning of instruments, and 
input, output and monitoring devices should allow the operator to easily access information 
without abnormal movement. The emergency controls should be within easy reach and the 
operating instructions accessible at the workstation. Legislation and national standards cover 
many of these aspects and can be downloaded from the HSE website for free. 

 • Research legislation and associated guidance literature to identify those factors that 
could exist in the work environment due to the operation of certain processes, use of 
certain products or equipment. We do X therefore from historical and scientifi c evidence 
there will be Y impact. (VDUs, RSI, airborne particles, machinery, etc.). 

 • Determine the standard for each factor that needs to be maintained to provide the 
appropriate environment. 

 • Establish whether the standards previously determined can be achieved by workspace 
design, by worker control or by management control or whether protection from the 
environmental impact is needed (protection of ears, eyes, lungs, limbs, torso or skin). 

 • Establish what could fail that would breach the agreed standard using FMEA or hazards 
analysis and identify the cause and the effect on worker performance. 

 • Determine the provisions necessary to eliminate, reduce or control the impact such as 
fi nding a solution that reduced or eliminated the need to do the work. 
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 Identifying the psychological factors 

 To identify the psychological factors requires a study of the cognitive and climatic factors 
affecting the worker. This means identifying the mental factors that help or prevent people 
from being in the right frame of mind to perform well. 

 Cogitative factors are concerned with mental processes, such as perception, memory, rea-
soning, and motor response. Workers who become unable to cope with their job because of 
its mental demands or the stress brought on by having to make diffi cult decisions are at risk 
of producing nonconforming product or delivering a poor service. It is therefore necessary 
to study the mental demands of the job and identify the cognitive skills needed to complete 
a task to the standard required. The only way we can be effective is to know our people and 
regularly communicate with them. Mark Horstman provides useful guidance in this fi eld in 
 The Effective Manager  (Horstman 2016). 

  Box 26.3    Human factors – what to consider 
 When assessing the role of people in carrying out a task, consider the following: 

 • Treat operators as if they are normal humans who make mistakes and are gener-
ally unable to intervene heroically in emergencies. 

 • Accept that an operator won’t always be present to detect a problem or be able to 
take appropriate action immediately. 

 • Accept that people won’t always follow procedures. 
 • How the training provided for operators relates to accident prevention or control. 
 • Recognize that training will not tackle all slips/lapses effectively. 
 • Recognize that operators are prone to unintentional failures, may take short cuts 

and may have differing motivation to management expectations. 
 • Recognize the human component and discuss human performance in risk 

assessments. 
 • Apply techniques appropriately by targeting resources where they will be most 

effective. 
 • Highlight the signifi cant issues in your risk assessments. 
 • Provide soundly based probabilities of human failure in quantitative risk assess-

ment that are traceable to legitimate data sources rather than just stating they are 
low risks e.g. if there is a chance of electrocution then it will always be a high risk 
due to death being the more obvious outcome. 

 Adapted from (HSG48, 1999) 

 Climatic factors are concerned with a set of conditions to which people react. Unlike 
culture which is more permanent, climate is temporary and is thought of as a phase the orga-
nization passes through. In this context, therefore, the work environment will be affected by 
a change in the organizational climate. Several external forces cause changes in the climate 
such as economic factors, political factors and market factors. These can result in feelings of 
optimism or pessimism, security or insecurity, complacency or anxiety. Employees naturally 
take the lead from the leader and can easily misread the signals. They can also be led by a 
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manager who does not share the same ethical values and when under threat of dismissal; an 
otherwise law-abiding citizen can be forced into falsifying evidence. 

 Once again you are asking the question in what way could variation in a specifi c fac-
tor increase the likelihood of nonconformity. If variation in any of the factors has to be 
restrained the environment needs to be controlled. The problem with psychological fac-
tors is that there is no easy fi x (e.g. you can’t install a thermostat to regulate the heat in 
discussions!). There are two solutions one lies in building effective teams and other lies 
in effective job design. 

 Managers need to understand and analyse human behaviour and determine the condi-
tions that need to be created in which employees are motivated to achieve the organization’s 
objectives. One would think that people whose job it is to get results through other people 
would understand human behaviour, but invariably they don’t. Not only do they expect 
extraordinary results from ordinary people, they continually make decisions without any 
thought as to their effect on the people they expect to implement them and those who will 
be affected by them. Deming advocated that “a manager of people needs to understand that 
all people are different and the performance of anyone is largely governed by the system 
in which they work.” (Deming, 1994) A technical approach to management places all the 
emphasis on the goal and getting the job done, regardless of the human cost. A behavioural 
approach to management places the emphasis on the interaction between the people so that 
they are motivated to achieve the goal of their own volition. 

 There have been many studies on worker motivation, for example, Maslow’s hierarchy 
of needs, Hertzberg’s two-factor theory and McClelland’s theory of learned needs, and 
Rollinson compares each of them (Rollinson, 2008). Probably the most popular theory is 
Frederick Herzberg’s two-factor theory which he and his co-workers developed in 1959, 
and although it has many critics it remains highly popular with managers. Hertzberg theo-
rized that people are motivated by things that make them feel good about their work, 
which he referred to as motivating factors, and that people have an aversion to things that 
make them feel bad, which he referred to a hygiene factors because they stop dissatisfac-
tion. However, he didn’t believe their removal created satisfaction so motivation factors 
and hygiene factors were not opposites – they simply had different roles in the work 
environment. Hygiene factors include such things as pay, conditions, job security, quality 
of supervision, interpersonal relations and company policies and procedures. Motivation 
factors include sense of achievement, recognition, responsibility, the nature of work, per-
sonal growth and advancement. 

  Box 26.4    The motivation process objective 
 A measure of employee satisfaction might be staff turnover and management style 
may be considered a critical success factor. The output the employee is looking for 
as evidence that management have adopted an appropriate style is a motivated work-
force. Motivation is a result but there is no process that produces motivation. It is 
an outcome not an output. Instead of expressing the objective of the process as to 
motivate the workforce, it becomes ‘To maintain conditions that sustain worker moti-
vation’ and the process thus becomes one of developing, maintaining and refreshing 
these conditions. 



404 Part 7 Support

 Identifying the social factors of the work environment 

 To identify the social factors requires a study of the organizational policies, practices and 
the culture in the workplace. Although the policies may be companywide, workplaces 
may have different cultures due to the ethnic diversity among co-workers (organization 
culture is expressed by the values, beliefs, rituals and customs that characterize what 
it’s like to work in an organization). These factors may include social norms, values and 
behaviours, religion, sexuality, social class, special needs due to disabilities, age, gender, 
experience, etc. 

 The way people behave is largely a product of their upbringing, their life experiences 
and the core assumptions that characterize and defi ne their worldview. The more diverse 
the work environment, the more behaviours will vary. As people from difference cultural 
backgrounds will hold different values, these differences will be reveal in the way they 
react to situations, their situational awareness, the attitude they take to the offer of help or 
the imposition of rules. The thinking patterns and approach to problem solving will also 
vary and their readiness to work beyond fi nishing time to solve an urgent problem will 
vary as some workers will put family before company. There will also be communication 
issues and apart from diffi culties in understanding what people are saying due to dif-
ferent dialects and accents, there will be differences in interpretation and differences in 
non-verbal signals. Unless common forms of communication are agreed, a casual remark 
spoken in jest, as a compliment or a rebuke may turn a calm situation into a quarrel, a fi ght 
or a disaster. 

 It is therefore necessary to study the social interactions in the workplace such as 
the worker–boss, worker–subordinate, worker–colleague and worker–peer relation-
ship and means of communication such as e-mail, mobile devices and social media to 
identify influences that may affect worker motivation and harmony in the workplace. 
As observed by Covey, “you cannot continually improve interdependent systems and 
processes until you progressively perfect interdependent, interpersonal relationships” 
(Covey, 1992, p. 267) and you won’t have created conditions in which your staff are 
motivated to do a good job and avoid human error if they are not engaged which is 
brought about by adopting the people engagement principle see also clause 5.1.1h in 
 Chapter 17 .   

 The square shown in  Figure 26.1  provided in “Why Teams Don’t Work” (Robbins & 
Finley, 1998) shows behavioural differences. It puts the behavioural styles identifi ed by 
Hunsaker and Alessander in  Box 24.2  in another form. One of these squares is where others 
see you as occupying. From left to right it measures assertiveness, from asking to telling, 
and from top to bottom it measures responsiveness, whether we react in a controlled (top) or 
emotional (bottom) fashion. This is quite a rough guide because people are far more complex 
in general. 

 Knowing which style your co-workers fi t enables you to adjust the way you communicate 
with them, make them feel comfortable and reduce their tension level. Were you to ignore 
behavioural styles the risk of the relationship breaking down increases with a consequen-
tial effect on product and service quality. In fact, it is in the service sector where success 
depends more on relationships than technical competences that relationship building is key 
to success. 

 Once again you are asking the question in what way could variation in a specifi c fac-
tor increase the likelihood of nonconformity. If variation in any of the factors has to be 
restrained the environment needs to be controlled. The infl uence of social factors on the 
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work environment is managed by building effective teams, and therefore in any particular 
process, consideration needs to be given to the type and balance of people you want on the 
team. 

 How is this demonstrated? 

 Demonstrating that the environment necessary for the operation of its processes has been 
determined may be accomplished by: 

 a) presenting the results of process risk assessments that support decisions taken on the 
processing environment needed; 

 b) presenting evidence of studies that have been performed to identify the physical factors 
of the processing environment relating to the product that would increase the risk of 
nonconformity; 

 c) presenting evidence of studies that have been performed to identify the physical, social 
and physiological factors of the processing environment relating to the people involved 
that would increase the risk of nonconformity; 

 d) presenting evidence of process descriptions which defi ne the processing environment 
to be maintained; 

 e) presenting evidence that regular communication take place with the workforce that 
allow them to bring up their issues so that they know they are being listened to and 
that you understand. 

Figure 26.1   Zones of behaviour
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 Providing and maintaining the environment needed (7.1.1 and 7.1.4) 

 What does this mean? 

 Providing and maintaining the environment necessary for the operation of the processes 
simply means creating and maintaining the environment that has been determined as being 
necessary for the operation of its processes to achieve conformity of products and services. 
This may not only involve maintaining the status quo but keeping pace with internal and 
external changes that affect the processing environment. 

 Why is this necessary? 

 If the environment determined as necessary for the operation of the processes is not provided 
and maintained, the risks that were identifi ed may materialize and nonconforming product 
may be produced and customer satisfaction reduced. It may not be a foregone conclusion 
unless physical damage to the product or disruption of the service will certainly follow if the 
stipulated environment is not provided. 

 How is this addressed? 

 To provide and maintain the necessary environment managers need to create, monitor and 
adjust conditions so that the physical and human factors of the work environment act posi-
tively towards achievement of the planned results. Some of the factors affecting the work 
environment are constraints rather than objectives, that is, they exist only because we have 
an objective to achieve. Noise in the workplace occurs because we need to run machines 
to produce product that satisfi es the customer. If we didn’t need to run the machines, there 
would be no noise. However, some of the constraints are of our own making. If the style of 
management created an environment that was more conducive to good industrial relations, 
the work force would be more productive. 

 Providing the environment needed to protect products 

 To achieve high performance from electronic components particle and chemical contami-
nation must be minimized during fabrication and assembly. Cleanrooms are often built in 
which product is manufactured, assembled and tested. To produce food and drugs to the 
regulatory standards, high levels of cleanliness and hygiene need to be maintained during 
production and food preparation. For these and many other reasons, the work environment 
needs to be controlled. If these conditions apply you should: 

 a) document the standards that are to be maintained; 
 b) prohibit unauthorized personnel from entering the areas; 
 c) provide training for staff who are to work in such areas; 
 d) provide alarm systems to warn of malfunctions in the environment; 
 e) provide procedures for maintaining the equipment to these standards; 
 f) maintain records of the conditions as a means of demonstrating that the standards are 

being achieved. 
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 Providing the environment needed to sustain worker productivity 

 To provide an environment in which psychological and social factors affecting the worker 
are taken into account managers need to build effective teams, invest in effective job design 
and underpin these by a culture in which quality of product and of service is the fi rst priority. 
Communication is one way that management can improve productivity even if they cannot 
address the de-motivating elements directly. 

 One of the problems with motivation theories as that some of them assume all people are 
alike. Although most people have a hierarchy of needs, they are not all alike and the order 
of priority is different in different cultures. What are hygiene factors in one culture may be 
motivating factors in another. Not everyone wants challenging work. Some people only go 
to work to earn money to fi nance their leisure activities and are content with their level of 
development. The important thing here is that they care enough about the product of their 
labour that they are motivate to do the right things right and that there’s nothing in their 
environment that puts the quality of their work at risk. 

 •  Temperature  can have a noticeable impact on worker performance, although we each 
differ in our tolerance to high and low temperatures, differences that can lead to confl ict. 
Although it may not have been necessary to control temperature in certain work areas, 
the change in climate may make provision of supplementary cooling equipment necessary 
so that workers remain comfortable and able to maintain their standard of performance. 

 •  Noise  within the legal limits can be a distraction and therefore lead to mistakes being 
made. Soundproofi ng may be required between offi ces or workshops and the noise 
generator. Scheduling building maintenance or improvement work when staff are on 
holiday may lessen the impact of noise on the working environment. 

 •  Lighting  enables people to see what they are doing and if insuffi cient can lead to 
mistakes being made. The light intensity and colour required varies depending on the 
degree of accuracy and precision that is required but also on the eyesight of employees. 
Enabling those with impaired vision to access brighter light will reduce their mistakes. 
Even those with normal eyesight can suffer eye strain and headaches and become 
irritable which may lead to confl ict in the workplace. 

 •  Air quality  within legal limits can cause problems for asthmatics and those with 
allergies and any pollutants that cause people undertaking precision work to cough or 
sneeze may have a detrimental effect on what they are doing. Regulated air-quality 
monitoring schemes may be applicable. 

 •  Space  provided to workers should not only meet anatomical standards but also satisfy social 
needs. People also need a degree of privacy to get on with their job without intrusion from 
their neighbouring co-workers. Placing workers in too close proximity may induce distrac-
tion by tempting them to join discussions not relevant to the job they are doing. 

 •  Working patterns  may be standardized and lead to frustrations coming to or leaving 
the workplace all at the same time. Productivity may be increased by staggering the 
working day, employing fl ex time or telecommuting. Although these have social benefi ts 
and cost benefi ts, they may remove some of the risks of human error as they can 
eliminate distractions. 

 •  Fear  in the workplace is detrimental to quality as people will hide their mistakes. 
Managers need to create conditions in which their employees are at ease and feel 
comfortable seeking guidance if in doubt and not afraid of reprisals for inadvertent 
mistakes or inadvertently deviating from policies. 
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 For more on job design, motivation building effective teams and on building or changing 
organization culture see the bibliography. 

 How is this demonstrated? 

 Demonstrating that the environment necessary for the operation of its processes has 
been provided may be accomplished by presenting evidence from the analysis of process 
data that: 

 a) show conformity with applicable environmental legislation; 
 b) show the extent to which environment factors are having a detrimental effect on product 

and service conformity. 
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 Introduction 
 There have been requirements for measuring resources in ISO 9001 since the fi rst edition in 
1987 in clause 4.11 when it was referred to as “inspection, measuring and test equipment”. 
The same title was retained in the 1994 edition. In the 2000 edition, the title was changed 
to “Control of monitoring and measuring devices and placed under Product Realization in 
clause 7.6. In the 2008 revision, it was changed to “Control of monitoring and measuring 
equipment”, and now in the 2015 edition it has been changed once again, and this time it’s 
placed under Resources with the title Monitoring and measuring resources as clause 7.5.1. 
However, if we look closely we’ll see that 7.5.1 is now split into two parts. The fi rst (7.1.5.1) 
addresses monitoring and measurement resources, and the second (7.1.5.2) addresses trace-
ability but refers to measuring equipment. 

 The change from equipment or devices to resources is not signifi cant but it emphasizes the 
fact that to carry out measurement we need not only suitable devices but in addition compe-
tent people, suitable methods and a suitable environment which collectively constitute the 
resources. The competence of the people undertaking measurement is addressed in response 
to clause 7.2 in  Chapter 29 . The methods of measurement are addressed in response to clause 
9.1.1b) in  Chapter 52  and the environment is addressed in response to clause 7.1.4 in  Chap-
ter 26 . It is therefore the measuring devices that are addressed in this chapter. 

 With the 2015 edition, the clause has been removed from ‘Product Realization/Opera-
tions’ and located under resources so there is no implication it only applies to tangible char-
acteristics. This is true of the fi rst part (7.1.5.1) but the second part (7.1.5.2) is certainly only 
applicable to tangible characteristics. 

 In this chapter, we examine the 10 requirements of clause 7.1.5, namely: 

 • Determining resources for ensuring valid and reliable results (7.1.1 and 7.1.5.1) 
 • Providing resources for ensuring valid and reliable monitoring and measuring results 

(7.1.1 & 7.1.5.1) 
 • Ensuring suitability of selected monitoring and measuring resources (7.1.5.1a) 
 • Maintaining integrity of monitoring and measuring resources (7.1.5.1b) 
 • Retaining evidence that monitoring and measurement resources are fi t for purpose (7.1.5.1) 
 • Calibration and verifi cation of measuring equipment (7.1.5.2a) 
 • Recording the basis for calibration (7.1.5.2a) 
 • Indicating calibration status (7.1.5.2b) 
 • Safeguarding monitoring and measuring instruments (7.1.5.2c) 
 • Determining and addressing the impact of defective instruments (7.1.5.2) 

 Monitoring and measuring 
resources 

 27 
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 Note: Evidence presented to demonstrate conformity with 4.4.1d. 6.2.2b and 7.1.1 might 
mean that it is also deemed to satisfy conformity with 7.1.5.1 but not vice versa because 
there are other types of resources than monitoring and measuring resources. Also, evidence 
presented to demonstrate conformity with 7.1.5.1 might mean that it is also deemed to satisfy 
conformity with 7.1.1, 4.4.1d, 6.2.2b, 7.1.5.1, 8.1c and 8.3.2e relative to the monitoring and 
measuring resources necessary. 

 Determining and providing resources for ensuring valid 
and reliable results (7.1.1 and 7.1.5.1) 

 What does this mean? 

 There is an important distinction to be made when interpreting this requirement which is 
implied in the phrase “when monitoring or measuring is used to verify the conformity of 
products and services”. There are monitoring requirements in the standard that are intended 
to inform decisions other than decisions about conformity of products and service and the 
requirements of 7.1.5.1 do not apply to those monitoring and measurement activities (e.g. 
monitoring information about external and internal issues in clause 4.1). 

 The integrity of products and services depends on the quality of the resources used to create 
and assess their characteristics. This clause implies there are ways to verify the conformity of 
products and services other than monitoring or measuring and this may be rooted in the per-
ception that only physical quantities are measurable and that intangibles are not. The quality 
of a product or service is judged by the extent to which it fulfi ls our needs and expectations. 
Some of these needs and expectations can be expressed objectively and can therefore be 
quantifi ed, for example, when you buy a kilogram of sugar, you expect it to weigh a standard 
kilogram within the limits specifi ed by law. Weight is an objective quality of the product 
and is thus a physical quantity. However, when you transact business with your bank you 
expect the cashier to be courteous but you have no weights and measures to judge the level 
of courtesy, it’s a subjective quality of the service and is thus a non-physical quantity, but it’s 
a quantity none the less. In his book  How to Measure Anything , Douglas Hubbard writes, “if 
you can observe a thing at all, you can observe more or less of it” and “If we can observe it in 
some amount, it must be measurable” (Hubbard, 2010). ISO 9000:2015 defi nes measurement 
as “process to determine a value” and in a note to the defi nition “the value determined is gen-
erally the value of a quantity”. The term  measurement  is therefore not restricted to physical 
quantities. It also does not mean certainty, an exact quantity – if it did, few things would be 
measurable. Many quality characteristics are not measured in SI units but in percentages, and 
these percentages are often averages based on samples with a confi dence level. 

  Box 27.1  Numbers and quantities 

 Numbers are the product of counting. Quantities are the product of measurement. 
 Gregory Bateson 1904–1980, U.S. scientist, philosopher 

 Monitoring and measuring resources comprises the monitoring or measuring instruments, 
software, measurement standard, reference material or auxiliary apparatus, the people who 
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monitor and measure product and service characteristics, the methods used and the environ-
ment in which measurements are undertaken. 

 The measuring and monitoring resources should encompass the sensor, the transmitter 
and the receiver because the purpose of measurement is to take decisions and without receipt 
of the information no decisions can be taken. Also, you need to be aware that the transmitter 
and receiver may degrade the accuracy and precision of the measurement. 

 Why is this necessary? 

 It is necessary to determine the measuring and monitoring resources needed to ensure valid 
and reliable results because: 

 a) if the device you use to create or measure characteristics is inaccurate, unstable, dam-
aged or in any way defective you won’t know if the product or service possesses the 
required characteristics; 

 b) if the people undertaking the measurements are not competent, you won’t know if the 
factors that can affect measurement accuracy and precision were considered 

 c) if the method the people are using is not soundly based, you won’t know if you can 
rely on the results 

 d) if the environment was not suitable you won’t know if you can rely on the results. 

 You know nothing about an object until you can measure it, but you must measure it accu-
rately and precisely. The devices you use therefore need to be fi t for their purpose and be 
controlled to ensure continued fi tness for purpose. 

 How is this addressed? 

 Planning 

 When determining measuring and monitoring devices, you need to identify the characteristic 
to be measured, the unit of measure, the target value and then choose appropriate measuring 
or monitoring device. As the type of process outputs, product or service may vary consider-
ably, the range of measuring devices also varies widely. It is relatively easy to identify the 
measuring and monitoring devices for hardware product and processed material but less 
easy for services, software and information. 

 In many cases, suitable devices may be available to do the measuring, but you can’t be 
sure unless a needs analysis has been carried out. A monitoring and measurement needs 
analysis scans the products to be produced, services to be provided and the processes that 
will deliver them to identify monitoring and measurement requirements. This is done during 
product and service design and is an output of the detail design stage (see  Table 37.1 ). The 
type of information that needs to be assembled is: 

 a) Product/service/process identity 
 b) Characteristics to be measured 
 c) Specifi cation including tolerance 
 d) Monitoring or measurement method 
 e) Monitoring or measurement devices currently available 
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 A checklist should be created which seeks to establish whether there are any characteristics 
identifi ed in the assembled information that cannot be measured to the accuracy and preci-
sion required with the devices that are currently available. Where no current devices are 
available a plan for their development or acquisition will be needed. 

 If a new unit of measure is proposed, a new sensor may be required. The monitoring and 
measuring devices should be selected during process design and reviewed when there is 
change to a process. It may be necessary to prepare a monitoring and measurement plan with 
an associated budget that identifi es the resources required and a schedule showing when they 
will be required. For a project involving new products and services this may be a substan-
tial item of work such as the development of a new measurement capability involving new 
facilities, equipment and personnel or may be a routine as the purchase of additional devices 
with no additional staff required. 

 Devices for measuring physical quantities 

 Devices for measuring physical quantities are those which measure mass, length (metre), 
time (second), electric current (ampere), thermodynamic temperature (kelvin), luminous 
intensity (candela) and the amount of a substance (mole). There are also several units derived 
from the base units. 

 There are two categories of equipment that determine the selection of physical equipment: 
general-purpose and specialized equipment. It should not be necessary to specify all the 
general-purpose equipment needed to perform basic measurements that should be known 
to competent personnel. However, you will need to tell them which equipment to use if the 
measurement requires unusual equipment or special environmental conditions. In such cases 
the equipment to be used should be specifi ed in the verifi cation procedures. To demonstrate 
that you selected the appropriate equipment at some later date, you should consider record-
ing the actual equipment used in the record of results. With mechanical equipment, this may 
not be necessary because wear will be normally detected by periodic calibration well in 
advance of a problem with the operation of the equipment. 

 With electronic equipment subject to drift with time or handling, a record of the 
equipment used will enable you to identify suspect results in the event of the equipment 
being found to be outside the limits at the next calibration. Away of reducing the effect 
is to select items of equipment that are several orders of magnitude more accurate than 
is needed. 

 Devices for measuring non-physical quantities 

 There are many measurements that cannot be made using physical equipment. The quality 
of a service is often wholly dependent on the competence of the person providing it such as 
with consultancy services, legal services, medical services and the characteristics to be mea-
sured are subjective such as empathy, courtesy, trust, responsiveness, appearance. Hubbard 
remarks “No matter how ‘fuzzy’ the measurement is, it’s still a measurement if it tells you 
more than you knew before.” 

 The most common non-physical quantity in the fi eld of quality management is customer 
satisfaction, and the device most commonly used is the customer survey either used directly 
by an interview with customers or by mail. Many service organizations develop metrics for 
monitoring service quality relative to the type of service they provide. Some examples are 
provided in  Table 27.1 .     



Chapter 27 Monitoring and measuring resources 413

 How is this demonstrated? 

 Demonstrating that the resources needed to ensure valid and reliable results have been deter-
mined and provided may be accomplished by: 

 a) presenting evidence of an analysis performed to determine monitoring and measure-
ment requirements; 

 b) presenting plans for the development or acquisition of additional monitoring and 
measurement devices; 

 c) selecting a representative sample of devices planned for development or acquisition 
and presenting evidence that they have been provided as planned. 

 Ensuring suitability of selected monitoring and measuring 
resources (7.1.5.1a) 

 What does this mean? 

 Monitoring and measurement activities vary depending on the nature of what is to be checked 
and what accuracy and precision is required. Measuring hygiene levels in a food process-
ing plant require different devices, competences, methods and environment than monitoring 
the fl ow of traffi c through temporary road works. It also means that account is taken of any 
uncertainty in the measurement system. 

 Why is this necessary? 

 When monitoring or measurement is required to be undertaken the devices, the people 
using them, the methods used and the environment need to be capable of the accuracy and 

Table 27.1   Service quality measures

Service provided Measures

Laboratory Turnaround time
Conformity with requirements
Calibration accuracy
Time to respond to complaints

Telephone Line availability
Callout response time
Time to reply to complaints

Distribution Time to respond to complaints
Supply delivery time
Received condition

Water Time to reply to complaints
Supply connection time
Water quality

Data analysis Report accuracy
Conformity with requirements
Time to respond to complaints

Education Class size
Percentage of pupils achieving pass grades
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precision that is required otherwise the results will not be valid or reliable and therefore deci-
sions made using these results will be fl awed. 

 How is this addressed? 

 The arrangements for ensuring that only resources suitable for the specifi c type of monitor-
ing and measurement activities are employed will vary depending on the risks. Several risk 
factors need to be considered: 

 a) The inherent capability of the device – this might vary from  not known  to  proven 
capability . 

 b) The competency of the person undertaking the measurement – this might vary from 
 no known competence  to  assessed competence . 

 c) The choice of devices available – this might vary from  none  to  an abundance . 

 Devices for measuring physical quantities 

 Where new monitoring or measurement techniques are developed the measurement process 
should be treated as a new process and subject to evaluation to verify the device is capable 
of producing results with the accuracy and precision required. In some cases, it is left to the 
discretion of the competent person responsible for undertaking the measurement. In other 
cases, detail planning will be needed to make sure each work station is equipped with the 
appropriate tools and measuring devices needed and controls put in place that will ensure 
that only the specifi ed resources are used. 

 Where it is impractical or too risky to leave the choice of monitoring and measurement 
resources to the person undertaking the activity, details may need to be specifi ed in the 
product or service specifi cations, operations plan, process descriptions or procedures. The 
process description may provide guidance on the conditions to be maintained and control 
plans or procedures may indicate the type of devices to be used. 

 MEASUREMENT UNCERTAINTY 

 There is uncertainty in all measurement processes. There are uncertainties attributable to 
the measuring equipment being used, the person carrying out the measurements and the 
environment in which the measurements are carried out. When you make a measurement 
with a calibrated instrument you need to know the specifi ed limits of permissible error (how 
close to the true value the measurement is). If you are operating under stable environmen-
tal conditions, you can assume that any calibrated equipment will not exceed the limit of 
permissible error. Stable conditions exist when all variation is under statistical control. This 
means that all variation is due to common causes only and none due to special causes. In 
other cases, you will need to estimate the amount of error and take this into account when 
making your measurements. Test specifi cations and drawings, etc., should specify charac-
teristics in true values, that is, values that do not take into account any inherent errors. Your 
test and inspection procedures, however, should specify the characteristics to be measured 
taking into account all the errors and uncertainties that are attributable to the equipment, the 
personnel and the environment when the measurement system is in statistical control. This 
can be achieved by tightening the tolerances to be confi dent that the actual dimensions are 
within the specifi ed limits. 
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 VARIATION IN MEASUREMENT PROCESSES 

 Measurement processes used in production must be in statistical control so that all variation 
is due to common cause and not special cause variation. It is often assumed that the measure-
ments taken with a calibrated equipment are accurate and indeed they are if we take account 
of the variation that is present in every measuring system and bring the system under statisti-
cal control. Variation in measurement processes arises due to bias, repeatability, reproduc-
ibility, stability and linearity (see the Glossary in Appendix B). 

 It is only possible to supply parts with identical characteristics if the measurement pro-
cesses as well as the production processes are under statistical control. In an environment 
in which daily production quantities are in the range of 1,000 to 10,000 units, inaccuracies 
in the measurement processes that go undetected can have a disastrous impact on customer 
satisfaction and consequently profi ts. 

 ACCURACY AND PRECISION 

 Accuracy and precision are often perceived as synonyms but they are quite different con-
cepts. Accuracy is the difference between the average of a series of measurements and the 
true value. Precision is the amount of variation around the average. So, you can have a mea-
suring device that gives a large variation around the true value with repeated measurements 
but whose average is the true value (see  Figure 27.1 ).   

 Alternatively, you could have a device which gives small variation with repeated mea-
surements around a value which is wide of the true value. The aim is to obtain both accuracy 
and precision. The difference in accuracy and precision can cause expensive errors. You 
should not assume that the result you have obtained is both accurate and precise unless the 
device has been calibrated immediately prior to use and the results of its accuracy and preci-
sion provided. 

Figure 27.1   Accuracy and precision
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 Devices for measuring non-physical quantities 

 Where the quantity being measured is non-physical the device being used to measure it 
needs to be fi t for its purpose. The device may be a technique or method including the 
manipulation of data collected from observation or analysis. 

 Service characteristics may include such quantities as courtesy, fl exibility, reliability, 
accuracy, and some of these can be measured simply by using set criteria and observa-
tion. The service designer forms a focus group either from members of the organization or 
potential users of the service and they establish, for example, what a courteous service looks 
like and what a discourteous service looks like or what constitutes a fl exible service and an 
infl exible service. A series of questions or a checklist is derived from the results of the focus 
group and a device for measuring a service quality characteristic is born. 

 Where appropriate, trials need to be carried out to test the reliability of the device and 
these may be done by testing the device on a sample having known characteristics. Planting 
the sample with a known quantity and discovering whether the device detects the known 
quantity. 

 How is this demonstrated? 

 Demonstrating that the resources provided are suitable for the specifi c type of monitoring 
and measurement activities being undertaken may be accomplished by: 

 a) presenting evidence of the policies governing the determination of monitoring and 
measurement resources; 

 b) where the choice of resources is at the discretion of the person undertaking the mea-
surement, presenting evidence of their competence; 

 c) where the choice of resources is constrained by prescribed requirements present 
examples and select a representative sample of monitoring and measurement activities 
from the examples presented showing that the resources being used are consistent with 
those requirements. 

 Maintaining integrity of monitoring and measuring 
resources (7.1.5.1b) 

 What does this mean? 

 Maintaining monitoring and measuring resources to ensure their continuing fi tness for pur-
pose means not only that the devices are to be maintained but also maintaining the level of 
competence in the people undertaking the measurements, the methods used and the environ-
ment in which the measurements and monitoring are undertaken. As stated in the introduc-
tion to this chapter the people, methods and environment are addressed elsewhere in the 
book, so we will only address the maintenance of the devices used in this chapter. 

 Why is this necessary? 

 If the measurements of product and service are to have any meaning, they must be performed 
in a manner that provides results of integrity – results others inside and outside the organiza-
tion can respect and rely on as being accurate and precise. If the integrity of measurement 
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is challenged and the organization cannot demonstrate the validity of the measurements, the 
quality of the product remains suspect. 

 How is this addressed? 

 Physical monitoring or measurement device may become unfi t for its purpose when it loses 
its integrity, that is, it no longer functions, it’s damaged, degraded, its power source dies or 
its verifi cation status can no longer be verifi ed. Non-physical devises such as surveys may 
become unfi t for their purpose when the nature of what they are monitoring changes to an 
extent that invalidates the method of measurement. 

 Equipment maintenance schedules 

 In addition to equipment which requires calibration, maintenance registers should be kept 
for other equipment used for monitoring and measurement to track preventive and correc-
tive maintenance. There should be a maintenance schedule for each item of equipment. Such 
schedules may include periodic checks for damage, deterioration, wear and also cleaning, 
and replenishment of consumables where necessary. 

 Monitoring equipment 

 Equipment that is used to monitor process parameters may be exposed to severe conditions 
if located in the natural environment or close to plant and machinery that gets dirty, dusty 
and greasy. The gauges, sensors, transmission lines and connectors need periodic checks for 
signs of damage or deterioration to preserve their integrity. 

 Comparative references 

 Comparative references are devices that are used to verify that an item has the same 
properties as the reference. They may take the form of colour charts or materials such as 
chemicals which are used in spectrographic analysers or those used in tests for the pres-
ence of certain compounds in a mixture or they could be materials with certain fi nishes, 
textures, etc. Certifi cates should be produced and retained for such reference material 
so that their validity is known to those who will use them. Materials that degrade over 
time should be dated and given a use-by date. Care should be taken to avoid cross-
contamination and any degradation due to sunlight (as can happen with colour charts). 
Such devices should be protected and stored in conditions that preserve their integrity. 
A specifi cation for each reference material should be prepared so that its properties can 
be verifi ed. 

 Other comparative references are those which have form or function where the criteria are 
either pass or fail, that is, there is no room for error or where the magnitude of the errors does 
not need to be taken into account during usage. Verifi cation of such devices includes checks 
for damage, loss of components, function, etc. 

 Software 

 Although software does not degrade or wear out, it can be corrupted such that it no lon-
ger does the job it was intended to. Any bugs in software have always been there or were 



418 Part 7 Support

introduced when it was last modifi ed. Software therefore needs to be checked prior to use 
and after any modifi cations have been carried out, so you cannot predetermine the interval 
of such checks. In many cases software malfunction will be apparent by the absence of 
any result at all, but in some cases, a spurious result may be generated that appears to the 
observer as correct. Re-confi rmation is necessary therefore after a period where the equip-
ment may have been used in situations where intended or unintended changes to the confi gu-
ration could have been made. 

 Indicators 

 Some equipment may be used solely as an indicator such as a thermometer, a clock, a 
tachometer or steel tapes, Accuracy may not be an issue but they need to be kept in good 
condition so they remain fi t for purpose. Steel rules, tapes and other indicators of length 
should be checked periodically for wear and damage and although accuracy of greater than 
1 mm is not normally expected, the loss of material from the end of a rule may result in inac-
curacies that affect product quality. 

 Maintaining devices that measure non-physical quantities 

 Devices which measure non-physical quantities such as surveys can remain a valid means of 
monitoring while the questions or criteria remain relevant, for example, if a customer survey 
tool is used to monitor customer satisfaction and it’s based on the current product and service 
offerings in the current market, it won’t remain fi t for purpose if those parameters on which 
it is based change. Therefore, any such devices need to be regularly reviewed to ensure they 
remain relevant. 

 How is this demonstrated? 

 Demonstrating that resources provided are maintained to ensure their continuing fi tness for 
purpose may be accomplished by: 

 a) presenting evidence of preventive maintenance plans; 
 b) selecting a representative sample of physical monitoring and measuring devices and 

confi rming: 

   i that the selected devices have designated maintenance schedules; 
 ii that there is evidence that preventive maintenance is being carried out on these 

selected devices. 

 c) searching through the nonconformity database and fi nding no evidence that the cause 
of a nonconformity was confirmed to be defective monitoring and measurement 
equipment; 

 d) presenting process, system and service KPIs and plans for their monitoring and 
measurement; 

 e) selecting a representative sample of devices used for measuring non-physical quantities 
and confi rming that they have been maintained in line with changes in what they are 
measuring. 
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 Retaining evidence that monitoring and measurement 
resources are fi t for purpose (7.1.5.1) 

 What does this mean? 

 Appropriate documented information is the record of the results of calibration and verifi ca-
tion indicating the accuracy or integrity of the device prior to any adjustment and records 
after adjustment. These records apply not only to equipment designed and produced by the 
organization but also those owned by the organization and those owned by employees and 
customers when being used for product acceptance. 

 Why is this necessary? 

 It is important to record the results of calibration and verifi cation to determine whether the 
device was inside the prescribed limits when last used. It also permits trends to be monitored 
and the degree of drift to be predicted. Calibration records are also required to notify the 
customer if suspect product or material has been shipped. 

 How is this addressed? 

 Physical devices 

 Calibration and verifi cation records are records of activities that have taken place. Records 
should be maintained not only for proprietary devices but also for devices you have pro-
duced and devices owned by customers and employees. 

 These records should include where appropriate: 

 • The precise identity of the device being calibrated or verifi ed (type, name, serial 
number, confi guration if it provides for various optional features). 

 • The modifi cation status if relevant (applies to specially designed test equipment and 
gauges). 

 • The name and location of the owner or custodian. 
 • The date on which calibration or verifi cation was performed. 
 • Reference to the calibration or verifi cation procedure, its number and revision status; 
 • The condition of the device on receipt. 
 • The results of the calibration or verifi cation in terms of readings before adjustment and 

readings after adjustment for each designated parameter (e.g. any out-of-specifi cation 
readings). 

 • An impact assessment of any out of specifi cation conditions. 
 • The date fi xed for the next calibration or verifi cation. 
 • The permissible limits of error. 
 • The serial numbers of the standards used to calibrate the device. 
 • The environmental conditions prevailing at the time of calibration. 
 • A statement of measurement uncertainty (accuracy and precision). 
 • Details of any adjustments, servicing, repairs and modifi cations carried out. 
 • The name of the person performing the calibration or verifi cation. 
 • Details of any limitation on its use. 
 • Notifi cation to the customer if suspect product has been shipped. 
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 Clearly not all this information would be presented on one record but the records should be 
indexed so that all this information is traceable both forwards and backwards. For example, 
the record containing the results of an assessment of out of specifi cation conditions should 
carry a reference to the related calibration record and vice versa. 

 Devices for measuring non-physical quantities 

 Evidence from focus groups, trials and experiments that serves to validate the integrity of the 
measuring device should be retained. 

 How is this demonstrated? 

 Demonstrating that evidence of fi tness for purpose of the monitoring and measurement 
resources has been retained may be accomplished by: 

 a) presenting a register of physical monitoring and measurement devices; 
 b) selecting a representative sample of these devices and retrieving the records which 

testify their integrity or calibration status; 
 c) presenting a register of non-physical monitoring and measurement devices; 
 d) selecting a representative sample of these devices and presenting evidence of validation. 

 Calibration and verifi cation of measuring equipment (7.1.5.2a) 

 What does this mean? 

 Measurement traceability means that there is an unbroken chain of measurements from the 
measuring instrument being used back to international or national measurement standards 
( Figure 27.2 ). It is a requirement when stated in a contract, regulation or the organization’s 
own policies. Measuring equipment are devices used for measuring a physical quantity such 
as mass, length and time and their derivatives.   

Figure 27.2   Traceability of standards
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  Box 27.2    Revised requirement on traceability 
 Criteria is now included for assessing when calibration of measuring instruments is 
applicable, implying that it is not applicable to all measurements. 

 In a measurement system, the physical signal is compared with a reference signal of 
known quantity. The reference signal is derived from measures of known quantity by a pro-
cess called calibration. The known quantities are based on standards that in most cases are 
agreed internationally. 

 Calibration applies to all measuring instruments used for providing evidence of confor-
mity at any stage throughout operations and not just at the product release stage. 

 There are two systems used for maintaining the accuracy and integrity of measuring 
 equipment – a calibration system and a verifi cation system. Calibration is a process of 
comparing a physical signal with a reference signal of known quantity whereas verifi cation 
is establishing the correctness of a quantity. Certain variables might be calibrated such as 
length or capacitance but attributes might be verifi ed such as form and function. (The pres-
ence of a substance is verifi ed not calibrated). Therefore, depending on the equipment being 
examined, calibration, verifi cation or both may be necessary. The terms  calibration  and 
 verifi cation  are not mutually exclusive. 

 Why and when is this necessary? 

 Calibration is necessary to reduce the uncertainty of repeatable and accurate measurements 
to an acceptable level. Measurement traceability may be a statutory or regulatory require-
ment, a stakeholder expectation or where it is perceived to be a commercial advantage for 
customers to be able to reproduce the same results themselves on verifying the characteris-
tics of products provided. 

 How is this addressed? 

 Calibration 

 Calibration is concerned with determining the values of the errors of a measuring instrument 
and often involves its adjustment or scale graduation to the required accuracy (see “Accu-
racy and precision”). You should not assume that just because equipment was once accurate 
it would remain so forever. Some equipment if well treated and retained in a controlled 
environment will retain their accuracy for very long periods. Others if poorly treated and 
subjected to environmental extremes will lose their accuracy very quickly. Ideally, measur-
ing equipment should be calibrated before and after use (a) to prevent inaccurate equipment 
being used and (b) to confi rm that no changes have occurred during use. However, this is 
often not practical and so intervals of calibration are established which are set at such peri-
ods as will detect any adverse deterioration. These intervals should be varied with the nature 
of the equipment, the conditions of use and the seriousness of the consequences should it 
produce incorrect results. 

 Variations can arise in measurements taken in different locations due to the measur-
ing equipment not being calibrated to the same standards as other equipment. With the 
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introduction of the SI system of units, this variation could be eliminated provided the quan-
tity used to calibrate the measuring equipment was traceable to national or international 
standards. 

  Note: Use – not function – determines the need for calibration . 
 Further guidance on the calibration process can be found in ISO 10012. 

 How is this demonstrated? 

 Demonstrating that measuring equipment is calibrated or verifi ed against traceable measure-
ment standards when measurement traceability is a requirement may be accomplished by: 

 a) presenting evidence that measurement traceability is a stakeholder requirement; 
 b) presenting a description of the process by which measurement equipment is calibrated 

or verifi ed and in particular: 

     i the criteria for determining which equipment requires calibration or verifi cation; 
   ii the criteria for the determination of calibration intervals; 
 iii how measurement traceability is assured. 

 c) selecting a representative sample of equipment being used for measurement purposes 
and providing evidence that its calibration is controlled by this process; 

 d) retrieving records for the equipment sampled which provide evidence to trace the validity 
of measurement results to national or international standards of measurement. 

 Recording the basis for calibration (7.1.5.2a) 

 What does this mean? 

 For physical and chemical measurements that are based on the fundamental units of measure 
(metre, kilogram, second, ampere etc.) there are national or international standards but for 
other measures no national or international standard may exist against which to calibrate a 
measuring instrument. Each industry has developed a series of measures by which the qual-
ity of its products and services are measured and has accordingly developed standards that 
represent agreed defi nitions of the measures. 

 Why is this necessary? 

 Without a sound basis for comparison, the effort of measurement is wasted. 

 How is this addressed? 

 A sound basis for calibration can be devised by bringing together a group of experts within 
the organization or its associated trade association who have established by investigation, 
experimentation and debate what constitutes the standard and that a device or number of 
devices has been produced which can be used to compare the product or result with the 
standard using visual, quantitative or other means. The device may be a physical instrument 
but could be information such as a set of agreed criteria and the method of measurement. 

 Where you devise original solutions to the measurement of characteristics, the theory and 
development of the method should be documented and retained as evidence of the validity 
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of the measurement method. Any new measurement methods should be proven by rigorous 
experiment to detect the measurement uncertainty and cumulative effect of the errors in each 
measurement process. The samples used for proving the method should also be retained to 
provide a means of repeating the measurements should it prove necessary. 

 How is this demonstrated? 

 Demonstrating the basis used for calibration or verifi cation may be accomplished by: 

 a) identifying those standards of measurement being used for which there are no national 
or international standards; 

 b) presenting evidence of the process by which these standards were validated; 
 c) selecting a representative sample of these standards and providing evidence that they 

have been validated in accordance with this process. 

 Indicating calibration status (7.1.5.2b) 

 What does this mean? 

 Calibration status is the position of a measuring device relative to the period between cali-
brations. If the date when calibration is due is in the future, the device can be considered 
calibrated – if the current date is beyond the date when calibration is due, the device is 
not necessarily inaccurate but remains suspect until verifi ed. However, devices can also 
be suspect if dropped or damaged even when the date of calibration is due is in the future. 
The requirement only applies to physical devices subject to wear, drift or variation with 
use or time. 

 Why is this necessary? 

 While a robust calibration system should ensure no invalid measurement instruments are 
in use, system failures are a possibility. As the consequences of failure are greater than 
the effort involved in checking the validity of devices before use, it is prudent to provide a 
means for checking calibration status. 

 How is this addressed? 

 All measurement instruments subject to calibration need to display an identifi cation label 
that either directly or through traceable records, indicates the authority responsible for 
calibrating the device and the date when the next calibration is due. Measuring equip-
ment should indicate its calibration status to any potential user. Measuring instruments 
too small for calibration status labels showing the due date may be given other types of 
approved identifi cation. It is not mandatory that users identify the due date solely from 
the instrument itself, but they must be able to determine that the instrument has been 
calibrated. Serial numbers alone do not do this unless placed within a specially designed 
label that indicates that the item has been calibrated or you can fi x special labels that 
show a circular calendar marked to show the due date. If you do use serial numbers or 
special labels, then they need to be traceable to calibration records that indicate the cali-
bration due date. 
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 Devices used only for indication purposes or for diagnostic purposes should also display an 
identity that clearly distinguishes them as not being subject to calibration. If devices are taken 
out of use for prolonged periods, it may be more practical to cease calibration and provide a 
means of avoiding their inadvertent use with labels indicating that the calibration is not being 
maintained. You may wish to use devices that do not fulfi l their specifi cation either because 
part of the device is unserviceable or because you were unable to perform a full calibration. In 
such cases, you should provide clear indication to the user of the limitation of such devices. 

 How is this demonstrated? 

 Demonstrating that the status of measuring equipment is identifi ed may be accomplished by: 

 a) presenting evidence of the process by which the status of calibrated or verifi ed mea-
suring equipment is identifi ed; 

 b) selecting a representative sample of measuring equipment and providing evidence that 
their calibration or verifi cation status has been clearly identifi ed in accordance with 
the process requirements. 

 Safeguarding monitoring and measuring instruments (7.1.5.2c) 

 What does this mean? 

 Each measuring and monitoring device has a range within which accuracy and precision 
remain stable – use the device outside this range and the readings are suspect. Once a device 
has been calibrated or verifi ed, safeguards need to be in place to prevent unauthorized or 
inadvertent adjustment, avoidable damage or deterioration. 

 Why is this necessary? 

 Measuring instruments are very sensitive to vibration, contamination, shock and tampering 
and thus it is necessary to protect them to preserve their integrity during use, maintenance 
and storage. 

 How is this addressed? 

 Safeguarding against tampering 

 To provide adequate safeguards against any deliberate or inadvertent adjustment to measur-
ing devices, there should be evidence that seals have been applied to the adjustable parts or 
where appropriate to the fi xings securing the container. The seals should be designed so that 
tampering will destroy them. Such safeguards may not be necessary for all devices. Certain 
devices are designed to be adjusted by the user without needing external reference standards, 
for example, zero adjustments on micrometers. If the container can be sealed, then you don’t 
need to protect all the adjustable parts inside. 

 Your procedures will need to specify: 

 • those verifi cation areas that have restricted access and how you control access; 
 • the methods used for applying integrity seals to equipment; 
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 • the authority permitted to apply and break the seals; 
 • the action to be taken if the seals are found to be broken either during use or during 

calibration. 

 Safeguarding against damage 

 To provide adequate safeguards in place against damage and deterioration, measuring 
devices should always be stored in the special containers provided by the manufacturer 
when not in use. Handling instructions should be readily available for instruments that may 
be fragile or prone to inadvertent damage by careless handling. Instruments prone to surface 
deterioration during use and exposure to the atmosphere should be protected and moisture 
absorbent or resistant materials used. 

 When transporting measuring instruments adequate protection needs to be provided. 
Should you employ itinerant service engineers, ensure that the instruments they carry are 
adequately protected as well as calibrated. 

 How is this demonstrated? 

 Demonstrating that adequate safeguards are in place to prevent invalidation of calibration 
status and subsequent measurement results may be accomplished by: 

 a) presenting evidence of the process by which the integrity of calibration status is 
safeguarded; 

 b) selecting a representative sample of measuring equipment and providing evidence that: 

     i the devices used to prevent inadvertent adjustment or tampering are intact; 
   ii warning notices are displayed when applicable and the designated protection 

devices are being used; 
 iii the equipment is undamaged; 
 iv it is stored in the protective containers when not in use. 

 Determining and addressing the impact of defective 
instruments (7.1.5.2) 

 What does this mean? 

 This is perhaps the most diffi cult of requirements to meet for some organizations. It is not 
always possible or practical to be able to trace product to the particular instruments used to 
determine its acceptability. The requirements apply not only to your working standards but 
also to your calibration standards. When you send calibration standards away for calibration 
and they are subsequently found to be inaccurate, you may need a method of tracing the 
devices they were used to calibrate. A calibration standard that is found inaccurate within 
limits for a specifi ed measurement may not be inaccurate for the range of measurement for 
which it is being used. Action would be needed only if the inaccuracies rendered the results 
obtained from previous use to be inaccurate. 

 Why is this necessary? 

 If a measurement has been taken with an instrument that is subsequently found inaccu-
rate, the validity of the measurement is suspected and therefore an assessment is needed 
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to establish the consequences. In most cases the instrument used is accurate to an order of 
magnitude greater than that required, therefore, if found outside tolerance, it may not mean 
that the product measured is nonconforming. However, if measurements are taken at the 
extreme of instrument accuracy, the product may well be nonconforming if the device is 
found to be inaccurate. 

 How is this addressed? 

 Risk mitigation 

 To reduce the impact of defective measuring instruments, you can select devices that are 
several orders of magnitude more accurate than your needs so that when the devices drift 
outside the tolerances, they are still well within the accuracy you require. There remains a 
risk that the device may be wildly inaccurate due to damage or malfunction. In such cases, 
you need to adopt the discipline of recalibrating devices that have been dropped or are oth-
erwise suspect before further use. 

 Contingency planning 

 There may still be a degree of uncertainty as to whether measuring equipment is fi t for use 
and therefore adequate provisions need to be made for dealing with the consequences of 
defective measuring instruments. Accordingly, you would need the means of: 

 • tracing the products that have been accepted using the defective instrument; 
 • determining the signifi cance of the errors on intended use; 
 • locating the products affected ensuring appropriate action is taken; 
 • reducing the impact of defective measuring instruments. 

 You need to carefully determine your policy in this area paying attention to what you are 
claiming to achieve. You will need a procedure for informing the custodians of unserviceable 
measuring devices and one for enabling the custodians to track down the products verifi ed 
using the unserviceable device and assess the magnitude of the problem. You will need a 
means of ranking problems in order of severity so that you can resolve the minor problems 
at the working level and ensure that signifi cant problems are brought to the attention of the 
management for resolution. It would be irresponsible for a junior technician to recall six 
months’ production from customers and distributors based on a report from the calibration 
laboratory without an assessment of signifi cance being carried out. 

 Traceability 

 Showing that the type and serial number of the measuring instruments used to conduct mea-
surements is recorded is a fi rst step, but you will also need to record the actual measurements 
made. Some results may be made in the form of ticks or pass or fail and not by recording 
actual readings. In these cases, you will have a problem in determining whether the amount 
by which the equipment is out of specifi cation would be suffi cient to reject the product. In 
extreme circumstances, if the product is no longer in the factory or in service delivery, this 
situation could result in product recall from your customer or distributor, or in the case of 
services a local or national alert (e.g. if the quality of food or medicines are suspect). 
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 Correction 

 You need to assess what would have happened if you had used serviceable equipment to 
carry out the measurements. Would the product have been reworked, repaired, scrapped or 
the requirement merely waived. If you suspect previously shipped product to be noncon-
forming and now you have discovered that the measurements on which their acceptance was 
based were inaccurate, you certainly need to notify your customer if known. In your report to 
your customer, state the precise amount by which the product is outside specifi cation so that 
the customer can decide whether to return the product – remember the product specifi cation 
is but an interpretation of what constitutes fi tness for use. Out of ‘spec’ doesn’t mean unsafe, 
unusable, unsaleable, etc., but national or international regulations may make it illegal and 
so take precedence. 

 How is this demonstrated? 

 Demonstrating that appropriate action has been taken if the validity of previous measure-
ment results has been adversely affected may be accomplished by: 

 a) presenting evidence of the process that is initiated when measuring equipment is found 
to be unfi t for its intended purpose; 

 b) retrieving incident logs, selecting a representative sample of incidents and presenting 
evidence that the prescribed process was followed. 
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 Introduction 
 In Chapter 5 of Management Challenges in the 21st Century on the subject of Knowledge -
Worker Productivity, Peter Drucker writes: “The most important contribution of management 
in the 20th century was its 50-fold increase in the productivity of the manual worker in manu-
facturing. The most important contribution management need to make in the 21st century is 
similarly to increase the contribution of knowledge work and the knowledge worker” (Drucker, 
1999). Organizational knowledge is therefore of prime importance to sustain them in the years 
ahead. It is a resource, like data, information and understanding, but unlike other resources: 

 • Using knowledge does not consume it. 
 • Transferring knowledge does not result in losing it. 
 • Knowledge is abundant, but the ability to use it is scarce. 
 • Much of an organization’s valuable knowledge walks out of the door at the end of the 

day which makes knowledge rather paradoxical in nature. 

 Knowledge management emerged as a scientifi c discipline in the early 1990s and it has been 
defi ned in many ways, one of the simplest being  the process of capturing, developing, sharing, 
and effectively using organizational knowledge . Although there is no explicit requirement for 
knowledge management in ISO 9001, by this defi nition of it, the requirements of the standard 
are consistent with it. However, as Michael Polanyi wrote in  The Tacit Dimension , in 1967 
we should start from the fact that  we can know more than we can tell  and therefore what is 
uncertain about the requirements in clause 7.1.6 is whether the authors believed all knowledge 
can be captured explicitly or whether they believed that the knowledge they require to be 
determined, maintained, acquired and accessed can be both embodied in media and embedded 
in people. Sharing knowledge becomes as much about sharing people as sharing media – it’s 
simply that the knowledge carrier is different and must be treated differently. 

 In this chapter, we examine the four requirements of clause 7.1.6, namely: 

 • Determining organizational knowledge 
 • Maintaining organizational knowledge 
 • Availability of organizational knowledge 
 • Acquisition of and access to additional knowledge 

 Note: Evidence presented to demonstrate conformity with 4.4.1d. 6.2.2b and 7.1.1 might 
mean that it is also deemed to satisfy conformity with 7.1.5.1 but not vice versa because 
there are types of resources other than the organizational knowledge. 

 Organizational knowledge  28 
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 Determining organizational knowledge (7.1.6) 

 What does this mean? 

 Knowledge 

 Knowledge is a step in the continuum from data to wisdom as shown in  Box 28.1 . From the 
ISO dataset, knowledge is cognizance which is based on reasoning (ISO/TS 19150–1:2012). 

  Box 28.1    From data to wisdom via knowledge 
  Data  are symbols that represent the properties of objective and events. 
  Information  consists of processed data with the processing being directed at increas-

ing its usefulness. It answers questions with such words as  who ,  what ,  where , 
 when  and  how many . 

  Knowledge  results from analysing the relationship between various pieces of infor-
mation and is conveyed by answers to “how-to” questions. It allows us to describe 
things. Knowledge proceeds from parts to the whole. 

  Understanding  results from synthesizing information and is conveyed by answers 
to “why” questions. It allows us to explain things. Understanding proceeds from 
the whole to the parts. 

  Wisdom  is the ability to increase effectiveness. It deals with values and involves the 
exercise of judgement. 

 One can know something without understanding it but one cannot understand some-
thing without knowing it. 

 (Ackoff, 1999) 

 An organization may possess tons of information but without knowledge of how to use it, 
its worthless, it simply remains unused or used clumsily. Therefore, determining the knowl-
edge necessary for the operation of processes means determining the pieces of information 
that are needed to develop, resource, operate and manage the processes, knowing where and 
from who to get the information, knowing when it’s needed, knowing whether it’s the right 
information and of the right quality and knowing what to do with it but it also means recog-
nizing what we don’t know. 

 The theory of knowledge ( epistemology ) is concerned with the question of what it is to know 
something. The philosopher, Ray Billington suggests that “to the non-philosophical minded this 
may be perceived to be spending precious time on the pursuit of the obvious”. He writes, 

 Surely I either know something or I don’t. If I enter a general knowledge quiz, I can 
either answer the questions or I cannot. (I may have forgotten the answer but that is just 
a matter of recall). The signifi cant point about questions asked in a quiz is that their 
answers can be found in an encyclopaedia or dictionary. But there remain many issues 
about which people claim to have knowledge which cannot be verifi ed in this way. 

 (Billington, 1988) 
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 Billington asks us to consider the following statements: 

 a) I know that California is on the west coast of the United States. 
 b) I know that water at sea level boils at 100 degrees Centigrade. 
 c) I know my wife loves me. 
 d) I know my dead uncle still counsels me whenever I have problems. 

 Clearly there are two categories of statements here, and that the status of the verb “to know” 
differs in each. Billington asks “how and on what basis does one test the accuracy of one’s 
assertions?” The fi rst two statements can be verifi ed as true but the latter two are statements 
based on individual perception. 

 Bertrand Russell in his book  The Problems of Philosophy  writes “Is there any knowledge 
in the world which is so certain that no reasonable man could doubt it? In our daily lives, we 
assume as certain many things that on closer scrutiny are contradictory.” He describes how 
a table differs in the way it appears to an observer as distinct from its reality, the difference, 
between what things seem to be and what they are (Russell, 1998). We believe others see the 
same things we see. Obviously if several people are looking at an object, no two people will 
see the object from exactly the same point of view as some will look at it from a different 
angle. Its colour will appear different to each person; it will appear different to the touch and 
to the ears when each taps it. The surface will appear different when looked at by the naked 
eye as opposed to the view seen through a microscope. This is the knowledge of  things . But 
there is another type of knowledge, the knowledge of  truths.  An assertion, a statement, a 
proposition ort indeed a set of requirements will be interpreted differently depending on how 
a person looks at it, making it diffi cult to reach consensus on a universal truth. 

 When it comes to knowledge needed for the operation of the organization’s processes, there 
will be facts but there will also be PHOG ( Perceptions  such as the infl uence of a particular policy, 
 Hearsay  such as the boss says it’s true so it must be true,  Opinion  such as the judgement of an 
expert witness and  Guesswork  such as the likelihood of something happening or not happening). 1  

 Separating the facts from the PHOG is a matter of belief, truth and justifi cation. 

 Organizational knowledge 

 The term  organizational knowledge  is not defi ned in 9000 but in Note 1 to the requirement it 
is “knowledge specifi c to the organization and is gained by experience. It is information that 
is used and shared to achieve the organization’s objectives.” 

 If we interpret these statements as conditional, rather than individually exclusive the defi -
nition contains contradictions. 

 a) If the knowledge has to be specifi c to the organization, it rules out any knowledge 
that is common to other organizations, technologies, industries, alliances or cultures. 
However, among the notes it includes external sources which are not necessarily 
specifi c to the organization. 

 b) If information is used to achieve the organization’s objectives, it can’t be the only 
information that is used because not all information needed will be specifi c to the 
organization. 

 The intent must surely be that the organization possesses the knowledge necessary for 
the operation of its processes whatever its source or form, and therefore the defi nition is 
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fl awed. It might be more sensible to defi ne organizational knowledge as Alan Frost does: 
“all the knowledge resources within an organization that can be realistically tapped by that 
organization. It can therefore reside in individuals and groups, or exist at the organizational 
level” (Frost, 2016). 

 Why is this necessary? 

 Much of an organization’s valuable knowledge walks out the door at the end of the day 
and therefore, despite the volume of information that may have been accumulated since the 
organization was founded, is only that which helps the people left behind to continue the 
work that is useful. Building this knowledge bank is therefore critical to an organization’s 
success which is why it’s necessary to determine the knowledge necessary for the operation 
of its processes. 

 How is this addressed? 

 First, it’s necessary to appreciate that there are different types of knowledge. 

 Explicit knowledge 

 Explicit knowledge is the knowledge captured or codifi ed in a tangible form – in what ISO 
9000 refers to as  documented information . This is knowledge that is easy to identify, store, 
retrieve, transmit and change. However, most of what is in  documented information  is not 
knowledge but remains as information (see  Box 28.1 ). 

 Tacit knowledge 

 Tacit knowledge is “knowledge that inhabits the mind of the individual” (Polanyi, 2009). 
It’s know-how, know-what, know when it’s the right time, know-who and know where to – 
knowledge gleaned from experience that is diffi cult to articulate. In fact, the more diffi cult 
knowledge is to articulate, the more valuable it is. Because of this, tacit knowledge is often 
context dependent and personal in nature. It is hard to communicate and deeply rooted in 
action, commitment, and involvement (Nonaka, 1994). At the highest level, tacit knowledge 
is also  know-why ; it’s the knowledge that creates understanding. 

 A comparison between tacit and explicit knowledge taken from  Knowledge Management 
in Theory and Practice  is given in  Table 28.1 .     

Table 28.1   Comparing tacit and explicit knowledge (Dalkir, 2011)

Properties of tacit knowledge Properties of explicit knowledge

Ability to adapt, to deal with new and 
exceptional situations

Ability to disseminate, to reproduce, to access 
and to reapply throughout the organization

Expertise, know-how, know-why, and care-why Ability to teach, to train
Ability to collaborate, to share a vision, to 
transmit a culture

Ability to organize, to systematize, to translate a 
vision into a mission statement into operational 
guidelines

Coaching and mentoring to transfer experiential 
knowledge on a one-to-one, face-to-face basis

Transfer knowledge via products, services, and 
documented processes
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 Implicit knowledge 

 Implicit knowledge is the knowledge that is not made explicit but could be. In some texts this 
is deemed to be tacit knowledge, but this view implies that all tacit knowledge can be made 
explicit which leaves no room for the knowledge that can only be shared by experience. 

 Embedded knowledge 

 Embedded knowledge is locked in the organization’s processes, products, services, culture, 
routines, artefacts, or structures. Some of the knowledge may have been implicit knowledge 
that left with the individuals when they departed the organization. It may be characterized 
by the expression  we have always done it this way . Over time, an organization learns what 
works and what doesn’t work and this gets embedded in the way it operates. 

 Individual knowledge 

 The knowledge possessed by an individual will be a combination of the earlier points. Some 
of it will have been gleaned from reading (explicit knowledge), some of it by learning on 
the job (tacit and implicit knowledge), some of it by socializing in the workplace (embedded 
knowledge). 

 Determining knowledge needed for the operation of processes 

 There is no requirement for a knowledge determination process or that such a process be 
documented but there are requirements for determining processes and for planning the QMS 
and operations and organizational knowledge is the result of these activities. 

 The knowledge will be partially contained in the documented information produced to 
support the operation of the processes, that is, the instructions, procedures, standards, etc., 
that are to be used by those engaged in the process. It will also be contained in the minds 
of the people undertaking the actions and making decisions required by the instructions and 
procedures, etc., so that by stipulating people of a certain competence, you determine the 
knowledge you want them to bring to the process (e.g. you require a receptionist for a hotel 
booking process). You provide the explicit knowledge through the procedures that must be 
followed, but you also provide knowledge through training and coaching and rely on the 
tacit knowledge the person possesses to determine how to handle the awkward customer and 
to make the right tactical decisions such as what technique to employ, when to escalate a 
problem, what to disclose or not to disclose to the customer. 

 When planning to achieve an objective, its intuitive to ask:  What do I need to know?  To 
get the answer it is likely that you will fi rst access your memory and retrieve all you think is 
relevant. The paradigm you hold will drive you in a certain direction in search of the knowl-
edge you want. You’ll then gather together the explicit knowledge you are aware of and if 
necessary form a group of people each possessing knowledge you need to work out how to 
achieve the objective and what you need to know. These people may not share your para-
digm and so bring in different and possibly opposing knowledge. In bringing these people 
together you have determined the type of knowledge you need. They share their knowledge; 
you consult the explicit knowledge and in so doing you can prepare a plan of action which 
conveys knowledge to those who will implement the plan. They are assigned to achieve the 
objective and retrieve the plan which determines the explicit knowledge they need. The rest 
is up to them using their tacit knowledge to repeat the process. 



Chapter 28 Organizational knowledge 433

 When planning a process, product or service you’ll encounter situations where the 
knowledge you need is not contained in the organization and either you search for 
explicit knowledge or you search for someone with the appropriate tacit knowledge (i.e. 
the  know-how ). 

 How is this demonstrated? 

 Demonstrating that the knowledge necessary for the operation of the organization’s pro-
cesses has been determined may be accomplished by: 

 a) presenting the documented information supporting the processes needed for the QMS 
which conveys the explicit knowledge which those engaged in the process need to 
have in their possession; 

 b) presenting the documented information that defi nes the competences required of those 
engaged in the processes who can convey the tacit knowledge. 

 Maintaining organizational knowledge (7.1.6) 

 What does this mean? 

 Maintaining organizational knowledge means keeping the organizational knowledge in the 
organization, keeping it up to date, relevant and useful to accommodate staff turnover and 
organizational development. It also means allowing some existing knowledge to become 
obsolete as the needs for it declines. As knowledge is explicit, implicit, tacit and embedded, 
it means not only keeping the documented knowledge current but also the tacit knowledge 
that inhabits the minds of the people up to date relevant and useful. 

 Why is this necessary? 

 Within any organization there will be change and it is therefore necessary to maintain the 
level of knowledge in the organization when people join and people leave, when systems 
become obsolete and when new systems are brought on stream so that performance is not 
adversely affected. 

 How is this addressed? 

 Imagine that there is a pool of all the knowledge the organization needs which is being 
drained of knowledge that is no longer required and supplemented by additional knowledge 
that is required. Maintaining organizational knowledge is therefore accomplished through 
several different processes. 

 Maintaining knowledge through document control 

 The explicit knowledge will be captured in documented information and therefore whenever 
new knowledge is acquired that can be captured explicitly. The change controls should be 
activated to keep the documents up to date. 

 When products, services and processes are no longer being maintained the documented 
information associated with them is often archived, thus removing explicit knowledge from 
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the knowledge pool. This obviously does not remove knowledge in people’s heads. A differ-
ent process is needed for doing that. 

 Maintaining knowledge through process review 

 Periodically, each process should be reviewed not only to establish that it is performing 
as required, but also that its objectives, methods and resources remain relevant. One of 
the resources is the knowledge required. It’s important the people know of the current and 
past performance of the process; therefore, maintenance of these records is necessary so 
that those concerned have an accurate picture. It is also necessary to review the knowledge 
required to operate and manage the process by asking, do we need to know X any more or 
have the lessons learnt from recent problems been conveyed to all those engaged in this pro-
cess? As a result of the review consideration may be given to archiving certain documents 
and updating others. 

 Maintaining knowledge through project review 

 On completion of a project, time should be set aside to review the whole project with those 
engaged on it, assessing each stage and capturing what worked well and what could be done 
better. It should not be a process for apportioning blame for things that went wrong but a pro-
cess to learn from successes as well as failures. Concentrating on how things go right tends 
to encourage rightness. Measures of rightness always encourage better behaviour as there is 
no longer fear of a blame culture as happens when we focus on failure. 

 Maintaining knowledge during staff changes 

 If employees possess specialist knowledge crucial to the organization’s operations, provi-
sions need to be made to either keep those individuals in the employment of the organization 
or to enable them to transfer their knowledge before they leave. This presents a risk that 
needs to be managed. We never know when someone might leave so we must assume they 
will at some point and take precautions. 

 When staff leave the organization, they will take with them everything they have learnt. 
Trying to capture this knowledge after they have indicated their intention to leave is too late 
as it’s unlikely they will be cooperative therefore you should attempt to capture implicit 
knowledge while staff are fully engaged and exhibit no signs of wanting to leave. 

 Staff movement can cause particular problems with legacy systems (the systems that are 
outdated or of a previous version). Customers are likely to be using systems that are no lon-
ger in current production but nonetheless their contracts place obligations on the producer to 
maintain a certain capability to provide customer support. There may be distinct advantages 
of retaining knowledge of sound architectures not only to support customers that are still 
using them, but also to improve more modern architectures. 

 If staff simply move position in the same organization, there may be opportunities to 
capture the knowledge they will no longer be using in their new position. When new staff 
join, they bring knowledge into the organization and some of it may be contradictory but 
you won’t know until a situation arises which prompts their knowledge to be revealed. So, 
there’s not much you can about it. It’s important that the induction process has provision for 
making new staff aware of the explicit knowledge they need and for embedding tacit knowl-
edge. The former is a relatively simple matter of pointing the person in the right direction to 
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fi nd the information they need, but the latter will require a very different process. A common 
approach is on-the-job training but formal training may be required followed by competence 
assessment. 

 How is this demonstrated? 

 Demonstrating that organizational knowledge is maintained to the extent necessary may be 
accomplished by: 

 a) presenting evidence of a document control process that provides for documented 
information to be promptly updated following a change in a process; 

 b) presenting evidence of a process for reviewing the continued relevance of process 
knowledge and provision for its update; 

 c) presenting evidence of a process for capturing trends in process performance; 
 d) presenting evidence of a recruitment process and showing how process knowledge is 

maintained when staff leave and when new staff are engaged. 

 Availability of organizational knowledge (7.1.6) 

 What does this mean? 

 Making organizational knowledge available to the extent necessary means enabling those 
with a need to know to access the information. Therefore, if a person needs to know certain 
information to discharge their responsibilities effectively, that information should be made 
available to them. 

 Why is this necessary? 

 A person cannot be held accountable for results without being in possession of all the essen-
tial information they need to produce those results. 

 How is this addressed? 

 Making organizational knowledge available is accomplished in two ways: 

 a) by capturing and distributing knowledge in the form of documented information 
(explicit knowledge) to those having a need for it and enabling them to access it; 

 b) by placing those with the knowledge among those who haven’t and putting them under 
an obligation to part with that knowledge when it’s prudent to do so. 

 Organizations can either leave knowledge in the heads of those who discover it or convert as 
much as possible into explicit knowledge so others can access it in the form of documented 
information (e.g. in guides, methods, codes of practice, training materials, procedures, case 
studies). The development of this information passes through a PDCA cycle which after plan-
ning, it’s used and then the results of its use are studied to see what lessons can be learnt. Knowl-
edge is improved and the documented information updated and disseminated to those who need 
to know. These studies may take the form of formal reviews to learn about what went wrong and 
how it can be improvement plus what went right and what needs to be reinforced. 
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 Knowledge is power and some people guard their knowledge as if they were protecting 
the crown jewels, perceiving themselves as indispensable. They are under an illusion that 
were they to part with their knowledge, their infl uence in the organization would decline, 
so they hang on to it. What they seem to be unaware of is that they acquired the knowledge 
while in the employment of the organization and therefore they don’t have exclusive rights 
to it. One solution is to make the person a mentor so that they retain their recognition and 
status as an expert but are rewarded based on the extent to which their knowledge has been 
transferred and continuity maintained. 

 Those individuals who have acquired specialist knowledge that can’t be captured explic-
itly need to be identifi ed and the information added to their individual competence records. 

 With documented knowledge, particularly when stored in digital form, it can be relatively 
easy to search for the information you are looking for. However, with tacit knowledge, by its very 
nature it’s not documented or stored in digital form so access to it is more diffi cult. You must cre-
ate conditions in which after an incident, the perpetrator cannot legitimately claim  I didn’t know 
who to ask . In every organization, there is the hidden network, the grape vine, in which word gets 
about as to  who knows what . Each person creates a personal contact list which is often better than 
any formal mechanism. However, adding specialist knowledge to competence records and mak-
ing these records searchable by managers makes the knowledge accessible. 

 How is this demonstrated? 

 Demonstrating that organizational knowledge has been made available to the extent neces-
sary may be accomplished by: 

 a) presenting evidence of a process for disseminating explicit knowledge of: 

   i how to undertake activities and make decisions; 
 ii lessons learnt relative to a person’s job. 

 b) selecting a representative sample of people engaged in a process and showing that 
everyone can access the explicit knowledge that has been made available; 

 c) presenting evidence of a process for disseminating tacit knowledge to those who need it; 
 d) selecting a representative sample of people engaged in a process and showing that 

everyone has access to the people whose knowledge they need that has been made 
available (e.g. asking the name of the person they would contact in the event of a 
problem they couldn’t solve). 

 Acquisition of and access to additional knowledge (7.1.6) 

 What does this mean? 

 As knowledge is a resource organizations use to fulfi l their goals, it follows that as needs and 
trends change the current knowledge may be found insuffi cient and additional knowledge 
may be required to continue to fulfi l organizational goals. 

 Why is this necessary? 

 An organization’s capability is built on its acquisition and application of knowledge. Change 
can arise at any level in the organization and threaten its capability. If the organization is 
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resistant to change, it won’t seek to extend its knowledge and as a result will eventually lag 
behind its competitors and slowly cease to exist. 

 How is this addressed? 

 In preparing any plan to achieve an objective for control or improvement, an assessment of 
current knowledge needs to be made to identify additional knowledge that is needed and 
provisions made for its acquisition or access. 

 This knowledge may be accessed from outside the organization using such sources as 
libraries, trade associations, universities or other legitimate sources or may be acquired 
through hiring people who possess the required knowledge or by creating it from internally 
funded research. Additional planning may therefore be necessary to work out how the search 
for new knowledge will be carried out. 

 When necessary depending on the signifi cance of the new knowledge required, the search 
for knowledge may be a simple action in the record of a review meeting or it may warrant 
the designation of a special project with a budget and resources, for example, 

 • The search for knowledge about ISO 9001 may be satisfi ed with a phone call. 
 • The search for knowledge about a specifi c market may be satisfi ed with literature 

research. 
 • The search of knowledge about success and failure may be satisfi ed with a diagnostic 

team. 
 • The search for knowledge about customer preferences may be satisfi ed with a focus 

group. 
 • The search for knowledge about a material lighter than paper but as strong as steel 

would probably be a multi-million-dollar project. 

 There are countless ways of searching for knowledge, and at some point you will need to 
decide whether it’s more economical to hire the knowledge, buy the book and teach yourself 
or if you can’t fi nd it in people or books, undertake the research and discover the knowledge 
by scientifi c or other means. 

 How is this demonstrated? 

 Demonstrating how the organization had acquired or accessed the necessary additional 
knowledge may be accomplished by: 

 a) presenting evidence of a process for acquiring or accessing the necessary additional 
knowledge; 

 b) selecting a representative sample of changes in the internal or external environment 
and presenting the results of the analyses which established the need for additional 
knowledge; 

 c) presenting plans for acquiring or accessing the planned additional knowledge. 

 Note 
 1 Contributed by the late Tony Brown. 
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 Introduction 
 When seeking resources to satisfy the organization’s needs managers tend to look for those 
that can be put into use without the need for additional investment. One wouldn’t expect to 
buy a new piece of equipment and have to rebuild and modify it before it was fi t for use. 
But people are often acquired based on their potential. They can be developed and continu-
ally redeveloped to suit the organization’s needs although, as with most things, there are 
limits. People possess natural traits, some of which are not possible to change. Until the 
2000 version of ISO 9001, the standard did not address competence. Although personnel 
were required to be qualifi ed based on appropriate education, training, the organization was 
required only to identify training needs and provide training. Competence is a much broader 
concept, and is associated with what people can do rather than what courses they have taken. 

 Competence  29 

  Box 29.1    Drucker on competence 
 To take on tasks for which one lacks competence is irresponsible behaviour. It is also 
cruel. It raises expectations which will then be disappointed. 

 (Drucker, 1974) 

 In this chapter, we examine the fi ve requirements of clause 7.2, namely: 

 • Determining competence (7.2a) 
 • Assessing competence (7.2b) 
 • Developing competence (7.2c) 
 • Evaluating effectiveness of actions taken (7.2c) 
 • Retaining evidence of competence (7.2d) 

 Determining competence (7.2a) 

 What does this mean? 

 Applicability of requirement 

 The requirement makes competence a condition for those personnel whose work affects the 
performance and effectiveness of the QMS. Competence therefore applies to any work that 
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either directly or indirectly affects the organizations ability to consistently provide products 
and services that meet customer and applicable statutory and regulatory requirements and 
enhance customer satisfaction (see  Box 29.1 ). Certainly, anyone who encounters custom-
ers (potential or otherwise) is in the frame, and those in the back offi ce who interface with 
them or are involved in defi ning and providing the organizations products and services. It 
therefore includes employees (directors, managers, professional and non-professional staff) 
as well as personnel engaged under contract and those undertaking outsourced processes 
(see  Chapter 42 ). 

  Box 29.2    Revised requirement on competence 
 The competence requirement in the 2015 version is no different in principle than in 
the 2008 version but their applicability has been extended. In the 2008 version the 
competence requirement applied to personnel performing work affecting conformity 
to product requirements which with a narrow interpretation limited its applicability 
to those people producing product or delivering services. Now this has changed to 
person(s) doing work under its control that affects the performance and effectiveness 
of the quality management system which, considering the purpose of the QMS, will 
apply to almost everyone in the organization as well as those engaged by the organiza-
tion whether remunerated or not. 

 The defi nition of competence has also changed. A person is no longer deemed com-
petent solely on the basis of appropriate education, training and skills, but on what 
they can achieve. 

 Although this may appear an onerous requirement, users are expected to take a risk-based 
approach as is the case with all requirements in ISO 9001. This means determining the 
potential impact on the conformity of products and services and enhancing customer satis-
faction of not applying competence requirements in certain cases. 

 Defi ning competence 

 Competence is the “ability to apply knowledge and skills to achieve intended results” (ISO 
9000:2015). Competence is therefore not a probability of success in the execution of one’s 
job; it is a real and demonstrated capability. A person may claim to have certain ability or 
attributes but proof of competence is only demonstrated if the desired results are achieved. 

 Although the opposite of competence is incompetence, this is perceived as a pejorative 
term, so we tend to use the phrase  not yet competent  to describe those who have not reached 
the required standard of competence. If for some reason a competent person became inca-
pacitated, he or he would no longer be deemed competent to perform the job they were 
performing prior to the incapacity. 

 Determining competence 

 Determining the competence necessary means determining the results or outcomes required 
of a job, position, task or role, the performance criteria or standards to be achieved, the evi-
dence required and the method of obtaining it. 
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 Difference between competence and qualifi cation 

 There is a note to the defi nition of competence in ISO 9000:2015 which states that “demon-
strated competence is sometimes referred to as qualifi cation”. The term  qualifi cation  is used 
to denote the completion of a course or training programme which confers the status of a 
recognized practitioner of a profession or activity (OED, 2013); therefore, if a person has 
the appropriate education, training and skills to perform a job, the person can be considered 
qualifi ed. In some regulations, particularly those concerned with health and safety, there are 
situations that require a qualifi ed person and situations that require a competent person and 
the two are not considered equivalent. The competent person might not possess the qualifi -
cations of the qualifi ed person and the qualifi ed person may not possess the attributes to be 
competent. As illustrated in  Box 29.3 , a competent person would be one who was aware of 
the consequences of their actions. 

  Box 29.3    Patient competency in a hospital 
 A patient demonstrates mental competency if they can show appropriate understand-
ing, insight and judgement regarding the decision they make and the immediate 
consequences that may result. 

 Education is concerned with the acquisition of knowledge; training is concerned with the 
acquisition of skills to perform a task and putting the two together in real situations rather than 
in the classroom produces experience. If a person demonstrates the ability to achieve the desired 
results, the person can be considered competent. Qualifi ed personnel may not be able to deliver 
the desired results under the prevailing conditions. Although they may have the knowledge and 
skill and can present their certifi cates, they may exhibit inappropriate behaviours (the expert 
who knows everything but whose interpersonal skills cause friction with staff to such an extent 
that it adversely affects productivity!). A competent person is therefore one that demonstrates 
appropriate behaviours. A competent person may not be able to demonstrate academic achieve-
ments or formal training and therefore cannot be a substitute in situations that require a qualifi ed 
person but has somehow acquired the knowledge, the skills and the behaviours to get the job 
done although can’t explain how he or she does it. 

 Intended results or outputs and outcomes 

 In any organization there are positions that people occupy, jobs they carry out and roles they 
perform in these positions. For each of these, certain outputs and outcomes are required from 
the occupants. The starting point is therefore to defi ne the outcomes required from a job and 
then defi ne what makes those performing it successful and agree these with the role or job-
holder. Having set these standards for both outputs and outcomes, they become the basis for 
competence assessment and competence development. The education and training provided 
should be consistent with enabling the individual concerned to achieve the agreed standards. 

 The intended results include the expected outputs and outcomes. The outputs are  put out  
of the process, they are what the process is intended to produce. These can be controlled 
directly by the process. The outcomes  come out  of the process, they arise as a consequence 
of the output and the way it is produced such as behaviours, infl uence and stamina. The 
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outcomes are also dependent on the conditions or context in which the role or job is per-
formed. These cannot be controlled directly and often only emerge long after the output has 
been released. Two examples might help to clarify this point: 

 • A manager of a large enterprise may produce the same outcomes as the manager of 
a small enterprise but under entirely different conditions. It follows therefore that a 
competent manager in one context may not be competent in another. 

 • A person who occupies the position of production manager in a glass factory performs 
the role of a manager but also performs several different jobs concerned with the pro-
duction of glass and therefore may need to be competent to negotiate with suppliers, 
use computers, produce process specifi cations, blow glass, drive trucks, test chemicals, 
administer fi rst aid, etc., depending on the scale of the operations being managed. 

 Each job comprises several tasks that are required to deliver a particular result. Having a 
forklift truck driving certifi cate is not a measure of competence. All this does is to prove 
that the person can drive a forklift truck. What the organization may need is someone who 
can move four tonnes of glass from point A to point B safely and effi ciently using a forklift 
truck. The management role may occupy 100% of a person’s time and therefore the num-
ber of competencies needed is less than those who perform many different types of jobs in 
addition to that of management. For this reason, there is no standard set of competencies for 
any particular position because each will vary but there are national schemes for assessing 
competence relative to specifi c occupations. 

 Infl uence of the system 

 Competence is the ability to meet standards that apply in the particular job not in a class-
room or examination but an ability to perform in the real working environment with all the 
associated variations, pressures, relationships and confl icts. However, this is where we run 
into diffi culties because we can’t hold a person accountable for results that are beyond their 
ability to control and we can’t ignore the infl uence of the  system  in which a person functions. 
The constraints imposed by the prevailing culture, management style, policies and access to 
resources can affect the ability of individuals to achieve intended results. Some people are 
better at achieving results under diffi cult circumstances than others. Some will get results 
regardless of the long-term consequences and it is these who may get rewarded and others 
may perform best when the negative infl uences in the work environment are minimal. If a 
person depends on the cooperation of certain individuals to deliver the required outputs, 
and those individuals withdraw their cooperation because of a petty squabble over a park-
ing space in the company parking lot, that person becomes no longer competent in the eyes 
of the manager who is waiting for that output. This is but one example, and there will be 
countless examples where a person becomes unable to deliver the required outputs due to 
infl uences of the system in which they work i.e. common cause variation (see  Chapter 52 ). 

 Why is this necessary? 

 Creating the line of sight from goals to results 

 The jobs that people perform must be related to the organization’s objectives and as these 
objectives are achieved through processes, these jobs must contribute to achievement of the 
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process objectives. In the decomposition from the system level where the business processes 
are identifi ed through to work processes and sub-processes you will arrive at a level where 
the results are produced by a single person or group of people doing a particular job. It is 
these results on which the organization depends for its success. Mistakes at this level can 
affect performance at every level all the way up to the business goals. 

 Producing role clarity 

 Establishing competencies for all roles in the business helps to focus the minds of the man-
agers and employees on what are the important criteria for the performance of a particular 
role. This signifi cantly helps with recruitment and development and eliminates doubt as to 
what contribution a person makes to the organization. 

 Competence and the professions 

 Competence is particularly important in the professions because the outputs result from 
an intellectual process rather than an industrial process. We put our trust in professionals 
and expect them to be competent but methods of setting standards of competence and their 
evaluation have only been developed over the last 15 years. It was believed that education, 
training and experience were enough, but incidents of malpractice particularly in the medical 
profession have caused the various health authorities to look again at clinical competence. 
The fi nancial crisis of 2008 has triggered a similar review and attempts are still being made 
eight years on to change the culture in the fi nancial sector. 

 The assumptions we make about a person’s ability 

 When assigning responsibility to people, we often expect that they will determine what is 
needed to produce a good result and perform the job right fi rst time. We are also often disap-
pointed. Sometimes it is our fault because we did not adequately explain what we wanted 
or more likely, we failed to select a person that was competent to do the job. We naturally 
assumed that because the person had a college degree, had been trained in the job and had 
spent the last two years in the post, that they would be competent. But we would be mis-
taken, primarily because we had not determined the necessary competence for the job and 
assessed whether the person had reached that level of competence. In theory, we should 
select only personnel who are competent to do a job but in practice we select the personnel 
we have available and compensate for their weaknesses either by close supervision or by 
providing the means to detect and correct their failures. A principal benefi t of teams is that 
they compensate for individual weaknesses. A competent team may include team members 
who are not yet competent individually but with the support of others within the team they 
can be highly effective. 

 How is this addressed? 

 Different approaches to competence determination 

 The competence-based movement developed in the 1960s from work undertaken by 
David McClelland an American Psychologist, out of a demand from businesses for greater 
accountability and more effective means of measuring and managing performance. This 
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led to research into what makes people effective and what constitutes a competent worker. 
Two distinct approaches emerged which made a clear distinction between competences and 
competencies. Competence and competences were concerned with effect and output and 
therefore described what people need to do to perform a job well, whereas competency 
and competencies were concerned with effort and input and described the behaviour that 
lies behind competent performance they therefore described what people bring to the job. 
(CIPD, 2016) 

 Two approaches to competence-based systems have emerged. The British model focuses 
on standards of occupational performance and the American model focused on competency 
development. In the UK, the standards refl ect the outcomes of workplace performance. In the 
United States, the standards refl ect the personal attributes of individuals who have been recog-
nized as excellent performers (Fletcher, 2000) but what individuals achieved in the past is not 
necessarily an indication of what they achieve in the future; they age, they forget, their eyesight 
deteriorates and they may not be as agile both physically and mentally as they once were. 

 When competence needs to be determined 

 Requirements for new competencies arise in several ways as a result of the following: 

 • New job specifi cations. 
 • New process specifi cations, maintenance specifi cations, operating instructions etc. 
 • Development plans for introducing new technologies. 
 • Project plans for introducing new equipment, services, operations, etc. 
 • Marketing plans for launching into new markets, new countries, new products and 

services. 
 • Contracts where the customer will only permit trained personnel to operate customer-

owned equipment. 
 • Corporate plans covering new legislation, sales, marketing, quality management etc. 
 • An analysis of nonconformities, customer complaints and other problems. 
 • Developing design skills, problem-solving skills, risk management skills or statistical 

skills. 
 • Business improvement through gradual change, step change or transformation. 

 An approach to determining competence 

 Determining the competence necessary for performing a job is a matter of determining the 
results required of a job, the principal tasks the individual is expected to perform and the 
performance criteria or standards to be achieved. It is important that the individuals whose 
performance is to be assessed are involved in the setting of these standards for the following 
reasons: 

 • To determine the results required, ask: What must be achieved by this process? 
 • To determine the principal tasks individuals are expected to perform to achieve these 

results, ask” What must be done for this to be achieved? These are the units of 
competence. 

 • To determine the performance criteria including the expected behaviours the individual 
is to exhibit, ask: How well must this be achieved? 
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 The jobs that people perform must be related to the organization’s objectives and as these 
objectives are achieved through processes, these jobs must contribute to achievement of the 
process objectives. 

 Several units of competence will be necessary to achieve a given outcome. For exam-
ple, a front-line operator’s primary output is conforming product. The operator needs to 
possess several competences for conforming product to be produced consistently (see 
 Box 29.4 ). 

  Box 29.4    Units of competence – examples 
 Several units of competence will be necessary to achieve a given outcome therefore an 
operator might need the ability to: 

 • understand and interpret technical specifi cations, 
 • set up equipment and create safe working conditions, 
 • decide when the work is ready to start, 
 • operate the equipment so as to produce the required output, 
 • determine when the equipment is malfunctioning and stop the process, 
 • determine when to measure characteristics, 
 • select the correct measuring instruments, 
 • undertake accurate measurements, 
 • apply variation theory to the identifi cation of problems, 
 • apply problem-solving methods to maintain control of the process, 
 • communicate problems and when to seek their resolution, 
 • decide when and when not to adjust the process, 
 • determine that the output meets the specifi cation, 
 • document the information required, 
 • determine when other people should know the work has been completed, 
 • apply quality, health, safety, security and environmental policies. 

 Simply possessing the ability to operate a machine is therefore not a mark of 
competence. 

 How is this demonstrated? 

 Demonstrating that the necessary competence of people doing work under its control that 
affects the performance and effectiveness of the quality management system has been deter-
mined may be accomplished by: 

 a) presenting evidence of a process for identifying the outputs required and the outcomes 
expected (these indicate what must be achieved or the key results for which a person 
is responsible); 
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 b) presenting information that defi nes the principal tasks the person is expected to perform 
to achieve these results (these are the units of competence); 

 c) presenting information that defi ned how well these tasks must be carried out, including 
the expected behaviours the individual is required to exhibit (these are the performance 
criteria); 

 d) presenting evidence that the individuals whose competency is to be assessed were 
involved in setting these standards. 

 Assessing competence (7.2b) 

 What does this mean? 

 The requirement is specifi c as to how competence is to be judged and creates an anomaly. 
The defi nition of competence refers to the ability to apply knowledge and skills to achieve 
intended results and the requirement refers to appropriate education, training, or experience 
and makes no mention of results which is probably an oversight. Appropriate education, 
training, or experience relates to how a person acquired the knowledge and skills to achieve 
intended results, and the inclusion of  or  implies the requirement can be satisfi ed by people 
who are competent based on experience; therefore, they can achieve the intended results 
based on their experience alone. 

 Although ISO 9001 does not require vocational qualifi cations, the implication of this 
requirement for competence is that managers will need to select personnel based on their 
ability to deliver the results required. Selecting a person simply because of the qualifi cation 
they hold or that they are a member of the same club would not be appropriate unless, of 
course, they can also deliver the required results! 

 The current method of selection may be based on past performance, but without perfor-
mance standards in place and a sound basis for measurement, this method is not capable of 
delivering competent people to the workplace. 

 Why is this necessary? 

 Traditionally, personnel have been selected based on certifi cated evidence of qualifi cations, 
training and experience rather than achievement of results, although in selection interviews 
a person’s track record will normally be examined. Here are some examples showing the 
inadequacy of this method which the selection process should address: 

 • A person may have received training but not have had the opportunity to apply the 
knowledge and skills required for the job. 

 • A person may have practiced the acquired skills but not reached a level of profi ciency 
to work unsupervised. 

 • A person may possess the knowledge and skills required for a job but may be tempo-
rarily or permanently incapacitated (a professional footballer with a broken leg is not 
competent to play the game until his leg has healed and he is back on top form). 

 • A person may have qualifi ed as a chemist 30 years ago but not applied the knowledge 
since. 
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 • Airline pilots who spend years fl ying one type of aircraft will require some period in 
the fl ight simulator before fl ying another type because they are not deemed competent 
until they have demonstrated competency. 

 • A person may have been competent in maintaining particular air traffi c control equip-
ment but has not had occasion to apply the skills in the last 12 months. In this industry, 
the engineers need to demonstrate competence before being assigned to maintain a 
particular piece of equipment because fl ight safety is at risk. 

 The above examples illustrate why qualifi cations, training certifi cates and years of experi-
ence are not necessarily adequate proof of competence because, above all competence is 
judged by the ability to achieve results. Also, two people with the same qualifi cations for a 
job can be performing to very different standards. In addition, it should be noted that a per-
son may be competent to make decisions in one sphere of life but not another. 

 How is this addressed? 

 This may appear an onerous requirement; however, users are intended to take a risk-based 
approach as is the case with all requirements in ISO 9001. The competence of those whose 
work has the most effect on the performance, and effectiveness of the QMS should be 
assessed but the competence of others whose work has immeasurable effect would not. 

 In addition to performance criteria several methods may be used to collect evidence of 
competence. The evidence should be against the unit of competence not against each perfor-
mance criterion because it is competence to deliver the specifi ed outcome that is required not 
an ability to produce discrete items of evidence. 

 Establishing soundly base methods of competence assessment 

 It is important that the competence assessment methods are soundly based and to do this we 
need to determine whether the proposed method is: 

 a) based on the use of explicit statements of performance; 
 b) focused on the assessment of outputs or outcomes of performance (i.e. the results); 
 c) independent of any specifi ed learning programme; 
 d) based on a requirement in which evidence of performance is collected from observa-

tion and questioning of actual performance as the main assessment method; 
 e) one which provides individualized assessment; 
 f) one which contains clear guidance to auditors regarding the quality of evidence to be 

collected; 
 g) one which contains clear guidelines and procedures for assuring the quality of the 

results. 

 Key questions to ask in assessing competence 

  Table 29.1  shows the key questions to be asked, the terms used and one example. It should be 
noted that there may be several performance criteria and a range of methods used to collect 
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Table 29.1   Competence-based-assessment

Key question What this is called? Example

What must be achieved? Outcome Conforming product
What must be done for this to 
be achieved?

Unit of competence The ability to apply variation 
theory to the identifi cation of 
problems (this is one of several)

How well must this be done? Performance criteria Distinguishes special cause 
problems from common cause 
problems (this is one of several)

How should assessment be 
conducted?

Assessment method Observation of performance

What evidence should be 
collected?

Evidence requirement Run charts indicating upper and 
lower control limits with action 
taken only on special causes 
(this is one of several)

the evidence. It should also be noted that the evidence should be against the unit of compe-
tence not against each performance criteria because it is competence to deliver the specifi ed 
outcome that is required not an ability to produce discrete items of evidence.   

  Box 29.5    Key features of competence-based assessment 
 • Focus on outcomes, 
 • Individualized assessment, 
 • No percentage rating, 
 • No comparison with other individual’s results, 
 • All standards must be met, 
 • Ongoing process, 
 • Only “competent” or “not yet competent” judgements made. 

 (Fletcher, 2000) 

 Competence assessment method 

 To operate a competence-based approach to staff selection, development and assessment, it is 
necessary to set standards, collect evidence of competence and match evidence to standards. 

 Several questions arise when considering the collection and assessment of evidence. 

 • What do we want to assess? 
 • Why do we want to assess it? 
 • Who will perform the assessment? 
 • How will we ensure the integrity of the assessment? 
 • What evidence should be collected? 
 • Where will the evidence come from? 
 • How much evidence will be needed? 
 • When should the assessment commence? 
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 • Where should the assessment take place? 
 • How will we conduct the assessment? 
 • How will we record and report the fi ndings? 

 How is this demonstrated? 

 Demonstrating that persons doing work under its control are competent based on appropriate 
education, training, or experience may be accomplished by: 

 a) presenting evidence that managers have access to relevant competency records and 
can select people for specifi c assignments based on their competence; 

 b) selecting a process and identifying the person(s) responsible for producing the 
outputs; 

 c) presenting evidence that competence requirements have been determined for the 
person(s) producing those outputs; 

 d) presenting evidence that a competence assessment process is employed to validate 
competence; 

 e) presenting evidence that the method of assessment requires: 

     i set criteria for the required performance; 
   ii the collection of evidence of competence; 
 iii matching evidence to standards; 
 iv a development plan for areas in which a “not yet competent” decision has been 

made. 

 f) presenting evidence that this process: 

 i. will reveal any physical and mental changes that may impair a person’s 
competence; 

 ii. will fi nd out what people care about because it is this that conditions their 
behaviour. 

 g) presenting evidence that the competence of selected individuals has been assessed and 
found satisfactory by the designated authority (i.e. the person the organization has 
delegated the authority to conduct competence assessment); 

 h) presenting evidence that periodic reviews of competence records are undertaken to 
identify personnel development needs. 

 Developing competence (7.2c) 

 What does this mean? 

  Box 29.6    Revised requirement on competence development 
 In the 2008 version there were no notes qualifying the types of actions referred to, and 
so the actions could have been limited to development of the individuals who lack 
competence. Now the added notes open up a range of different actions beyond training 
and development of individuals and relate it to the actions of the organizations. 
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 Having identifi ed the competence needs and assessed competence, this requirement 
addresses the competence gap. If clause 7.2c is read in isolation the competence referred 
to could be that of people or that of the organization as a whole as the heading to 7.2 is 
simply Competence. However, it’s doubtful that this was the intent so we can assume 
that the actions to be taken are those taken to acquire person(s) with the necessary 
competence. 

 Why is this necessary? 

 When it is found that staff are not yet competent in some aspect of their work it is indicative 
that they are not performing as expected and consequently the organization’s performance 
is likely to be adversely affected, if not immediately it will be in the long term. Often other 
staff will compensate for any weaknesses, sometimes to the extent that the weaknesses are 
obscured but this is unproductive as it draws resources away from productive work. Action 
is essential to avoid a deterioration in standards and adverse impact on customers. 

  Box 29.7    Levels of competence 
  The beginner  is an unconscious incompetent – he doesn’t know what he needs to 

know to do the job. 
  The learner  is a conscious incompetent – he knows what he needs to know but has 

not yet acquired the knowledge or the skill. 
  The professional  is a conscious competent – he has acquired the skills and knowl-

edge and can do the job well but may have to be consciously aware of what he 
is doing from time to time. 

  The master  is an unconscious competent – he can do the job well without thinking 
about it. 

 How is this addressed? 

 Range of actions 

 When it is found that people lack the necessary competences to deliver the results required 
by the process in which they are engaged, the organization has a choice whether to: 

 • Develop the education, skills and profi ciency of the personnel concerned through 
internal or external courses. 

 • Provide mentoring where a more senior person acts as a point of contact to give guid-
ance and support. 

 • Provide coaching on the job where a more experienced person transfers knowledge 
and skill. 

 • Job rotation where a person is temporarily moved into a complementary job to gain 
experience. 

 • Provide special assignments where a person is given a project that provides new 
experiences. 
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 • Provide action learning where a group of individuals work on their own but share 
advice with others and assist in solving each other’s problems. 

 • Arrange on the job learning where the individual explores new theories and matches 
these with organizational experience. 

 • Re-assign currently employed persons to a different job. 
 • Hire competent personnel. 
 • Subcontract the work to an organization that employs people with the required 

competences. 
 • Redesign the process so it can be executed by current staff applying their existing 

competences. 

 Whatever decision is taken to acquire the necessary competence it needs to be documented 
and a plan for implementing the decision prepared, agreed with those it affects, implemented 
and records of actions taken retained. Subsequently this plan is used in evaluating the effec-
tiveness of the actions taken. 

 How is this demonstrated? 

 Demonstrating that actions have been taken to acquire the necessary competence may be 
accomplished by presenting the plan of action and records of the actions taken. 

 Evaluating effectiveness of actions taken (7.2c) 

 What does this mean? 

 Whatever action has been taken to acquire the necessary competence the effectiveness of the 
action in delivering the required competence is required to be evaluated. 

 Why is this necessary? 

 Where the action taken was for the individual to take a course of education training, the 
mere delivery of education or training is not proof that it has been effective. Many people 
attend school only to leave without gaining an education. Some may pass the examinations 
but are not educated because they are often unable to apply their knowledge in a practical 
way except to prescribed examples. The same applies with training. A person may attend a 
training course and pass the course examination but may not have acquired the necessary 
profi ciency – hence the necessity to evaluate the effectiveness of the actions taken. 

 How is this addressed? 

 Acquired competence is assessed from observed performance and behaviours in the work-
place, not from an examination of education and training programmes far removed from the 
workplace. There are three parts to the evaluation: 

 • An evaluation of the performance activity before development. 
 • An evaluation of the performance immediately on completion of development 

activity. 
 • An evaluation of the development activity within weeks of its completion. 
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 Development activity evaluation (the initial stage) 

 Activity evaluation by the students themselves can only indicate how much they felt moti-
vated by the event. It is not effective in evaluating what has been learnt. This is more likely 
to be revealed by examination at the end of the event or periodically throughout the develop-
ment period. However, the type of examination is important in measuring the effectiveness 
of the personnel development, for example, a written examination for a practical course 
may test the theories behind the skills but not the personal mastery of the skills themselves. 
A person may fail an examination by not having read the question correctly, so examina-
tion by itself cannot be a valid measure of training effectiveness. You need to examine the 
course yourself before sending your staff on it. If you want information to be conveyed to 
your staff, a lecture with accompanying slide show may suffi ce. Slide shows are good for 
creating awareness but not for skill training. Skills cannot be acquired by any other means 
than by doing. 

 Development activity effectiveness – short term (the intermediate stage) 

 We often think of training as a course away from work. We go on training courses. But the 
most effective training is performed on the job. Training should be primarily about learning 
new skills not acquiring knowledge – that is education. 

 It would be doubtful whether the necessary competences would be acquired if the external 
training was a series of “talk and chalk” sessions where the tutor lectures the students, runs 
through hundreds of slides and asks a few questions! 

 On returning to work or normal duties after a course it is important that the skills and 
knowledge learnt are put to good effect as soon as possible. A lapse of weeks or months 
before the skills are used will certainly reduce the effectiveness. Little or no knowledge of 
skill may have been retained. Training is not about doing something once and once only. It 
is about doing something several times at frequent intervals. One never forgets how to ride 
a bicycle or drive a car regardless of the time-lapse between each attempt, because the skill 
was embedded by frequency of opportunities to put the skill into practice in the early stages. 

 Therefore, to ensure effectiveness of training you ideally need to provide opportunities 
to put into practice the newly acquired skills as soon as possible. The person’s supervisor 
should then examine the students’ performance through sampling work pieces, reading doc-
uments he or she produces, observing the person doing the job and reviewing the decision 
they make. If you have experts in the particular skills then in addition to appraisals by the 
supervisor, the expert should also be involved in appraising the person’s performance. Pay 
particular attention to the person’s understanding of customer requirements. Get this wrong 
and you could end up in trouble with your customer! 

 Development activity effectiveness – long term (the fi nal stage) 

 After several months of doing a job and applying the new skills, a person will acquire tech-
niques and habits. The techniques shown may not only demonstrate the skills learnt but also 
those being developed through self-training. The habits may indicate that some essential 
aspects of the training have not been understood and that some reorientation is necessary. 
It is also likely that the person may have regressed to the old way of doing things and this 
may be due to matters outside their control. The environment in which people work and the 
attitudes of the people they work with can have both a motivating and de-motivating effect 
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on an individual. Again, the supervisor should observe the person’s performance and engage 
the expert to calibrate their judgement. Pay particular attention to customer requirements and 
whether the trainee really understands them. If there are signifi cant signs of regression you 
will need to examine the cause and take corrective action. This can be illustrated as a run 
chart an example of which is shown in  Figure 29.1 .   

 How is this demonstrated? 

 Demonstrating that the effectiveness of actions taken to acquire the necessary competence 
has been evaluated may be accomplished by: 

 a) presenting evidence that the competence of those individuals who have been subjected 
to competence development has been assessed and found satisfactory by the designated 
authority (i.e. the person or organization the organization has delegated the authority 
to conduct competence assessment); 

 b) presenting evidence that in cases where the results of competence assessment were 
unsatisfactory, a programme has commenced to enable the person to acquire the neces-
sary competence or the person has been reassigned duties; 

 c) presenting evidence that the actions taken to re-assign work, hire personnel, subcontract 
the work or redesign the process were evaluated and deemed effective; 

 d) presenting evidence of on the job training showing that: 

     i it was structured and programmed; 
   ii it took place under close supervision; 

Figure 29.1   Average daily scores for a manual worker learning a new method
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 iii it was conducted in an environment in which the individuals were free to learn 
and not frightened of doing something wrong; 

 iv it was subject to periodic monitoring. 

 e) presenting evidence of classroom training that: 

   i it was directly relevant to the defi cient units of competence that enabled the par-
ticipants to learn by doing or to learn by self-discovery and insight; 

 ii any practical aids used during training: 

 • represent the equipment or facilities that in use either on the production line 
or in service locations; 

 • adequately simulate the range of operations of the production equipment or 
the activities of the service; 

 • are designated as training aids and only used for that purpose; 
 • simulate or inject fault conditions to teach diagnostic skills and judgement in 

making decisions; 
 • are recorded and maintained indicating their serviceability and their design 

standards, including records of repairs and modifi cations. 

 Retaining evidence of competence (7.2d) 

 What does this mean? 

  Box 29.8    Revised requirement removes inconsistency 
 The 2008 version was somewhat inconsistent in this requirement by requiring person-
nel to be competent, and the necessary competence to be determined but only requiring 
records of education, skills, training and experience and not records of competence. 
Now that inconsistency has been removed by requiring evidence of competence. 

 Evidence of competence extends beyond lists of training courses, academic qualifi cations 
and periods of experience because these only record actions taken and not whether they were 
planned or whether they achieved the desired result. Evidence of competence is evidence of 
results achieved and, most importantly, evidence showing how competence was assessed. 

 This evidence will therefore provide evidence of: 

 • the extent to which a person’s abilities fulfi l certain competence requirements; 
 • activities performed and criteria used to determine an individual’s competence. 

 Why is this necessary? 

 Evidence of competence is necessary for two fundamental reasons: 

 • To prove to an interested party that a particular person has been deemed competent 
to perform a particular job, role or task. 

 • To assist in any investigation in which the competence of an individual or the method 
of or authority for a competence assessment is challenged. 
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 How is this addressed? 

 Typical types of evidence include: 

 • The job specifi cation or process description may identify the competences needed. 
 • The personnel development plan (PDP) identifi es the education, training and behav-

ioural development required to bridge the gap in terms of courses of study, training 
and development together with dates. 

 • Re-verifi cation provides evidence of education, training and behavioural development 
undertaken together with dates completed. 

 • Competence assessment records, including: 

 • Name of the person concerned 
 • Results for which the person is responsible 
 • Units of competence required 
 • Performance criteria 
 • Assessment method 
 • Evidence generated 
 • Conclusions 
 • Date of assessment 
 • Person responsible for the assessment 

 • The certifi cation of competence provides evidence that the actions were effective. 
However, certifi cation of competence is not required unless it is necessary for regula-
tory purposes. With this method, you will also need to maintain separately in the 
personnel records, historical records of education, training and experience to provide 
a database of capability that can be tapped when searching for potential candidates 
for new positions. 

 • Personnel fi les provide evidence of the courses taken, the training authority the dates, 
their duration and the examination results (if taken). 

 • Certifi cates of training provide evidence of training, but these are not necessarily 
evidence of competence. 

 • Profi ciency badges carried on the person provide evidence of competency for certifi -
cated personnel performing special processes in regulated industries when records are 
held at some distance away from an individual’s workplace. 

 How is this demonstrated? 

 Demonstrating that evidence of competence has been retained may be accomplished by: 

 a) retrieving the competency records of selected personnel for the work they are doing; 
 b) showing that the selected competency records indicate: 

     i the level of competence that has been attained against the corresponding compe-
tence requirements for the work; 

   ii the methods used to assess each unit of competence; 
 iii the authority conducting and certifying the last assessment and the date of that 

assessment; 
 iv the date scheduled for when a review of the person’s competence will be 

conducted. 
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 Introduction 
 The requirements of clause 7.3 address some of the issues that an employee engagement 
process should be designed to resolve. The process should ensure employees are: 

 a) aware of what the organization is trying to achieve; 
 b) aware of how their contribution enables the organization to achieve its objectives and; 
 c) aware of the implications of not conforming to requirements, so that they are more 

likely to realize their full potential. 

 More details of employee engagement are given in  Chapter 17  in the section that addresses 
clause 5.1.1h. and in the quality management principles explained in  Chapter 5 . 

 In this chapter, we examine the four requirements of Clause 7.3, namely: 

 • Awareness of quality policy (7.3a) 
 • Awareness of quality objectives (7.3b) 
 • Awareness of contribution (7.3c) 
 • Awareness of implications (7.3d) 

 As the requirement containing the phrase “persons doing work under the organization’s con-
trol” is rather long to keep repeating, in this chapter we will refer to these persons as  person-
nel  in italics. 

 Awareness of quality policy (7.3a) 

 What does this mean? 

 The quality policy is addressed in  Chapter 19 , and were it to be communicated and made 
available as required by clause 5.2, persons within the organization will be aware of the qual-
ity policy. This leaves other persons that are not within the organization but perhaps doing 
work for the organization either on its premises or elsewhere. 

 Why is this necessary? 

 It is necessary for all those who can affect achievement of the organizations goals and whom 
it can strongly infl uence are not only aware of its quality policy but also understand it so that 
they are motivated to exhibit the desired behaviour towards quality. 

 Awareness  30 



458 Part 7 Support

 How is this addressed? 

 It is recommended that the approach described in response to clause 5.2.1b) in  Chapter 19  is 
adopted for all  personnel , ensuring that they have a good understanding of the purpose and 
strategic direction of the organization from the outset. 

 How is this demonstrated? 

 Demonstrating that  personnel  are aware of the quality policy may be accomplished in the 
same way as described in by in response to clause 5.2.1b) in  Chapter 19 . 

 Awareness of quality objectives (7.3b) 

 What does this mean? 

 As explained in  Chapter 22  in the context of ISO 9001, a quality objective is an objective 
that primarily benefi ts the customer by its achievement and therefore persons doing work 
under the organization’s control need to be aware of the quality objectives that pertain to 
what they are doing. 

 When undertaking work, a person may be told that it needs to be completed by a certain 
date and certain resources may be made available for their use in undertaking the work. 
Although the time taken and the utilization of resources are important, they are constraints 
or measures of success and not its objective. The work will be required to be undertaken to 
deliver an intended result which will satisfy a customer. Most of these intended results will 
be expressed in terms of the criteria that the output needs to meet. 

 Why is this necessary? 

 Every activity  personnel  are required to perform should serve the organization’s objec-
tives either directly or indirectly. All activities affect the organization in some way, 
and the quality of results depends on how these activities are perceived by the  person-
nel  performing them and the degree of control they have over producing them. In the 
absence of clear direction,  personnel  use intuition, instinct, knowledge and experience 
to select the activities they perform and how they should behave. Awareness of objec-
tives means that individuals are more able to select the right activities to perform in a 
given context. 

 How is this addressed? 

 For each quality objective, there should be a plan that defi nes the processes involved in 
its achievement. Assess these processes and determine where critical decisions are made, 
who is assigned to make them and then make the  personnel  involved aware of these objec-
tives and what the organization is looking for as evidence that they have been achieved 
i.e. the measures of success. One way is for managers to advise the  personnel  through 
examples, samples or case studies of the type of actions and behaviours that are considered 
appropriate. 
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 How is this demonstrated? 

 Demonstrating that  personnel  are aware of the relevant quality objectives may be accom-
plished by: 

 a) presenting evidence of an employee engagement process that addresses awareness of 
quality objectives; 

 b) selecting a representative sample of  personnel  and establishing that they can: 

     i articulate what it is they are trying to achieve; 
   ii identify the process in which they are engaged; 
 iii point to the results they are achieving; 
 iv explain how these results relate to the quality objectives that have been established 

for the process in which they are engaged; 
 v explain how the quality of their output is being measured. 

 Awareness of contribution (7.3c) 

 What does this mean? 

 Some activities make a signifi cant contribution to the achievement of objectives and others 
make less of a contribution but all contribute. Awareness of this contribution means that indi-
viduals can apportion their effort accordingly. Awareness of the importance the contribution 
an individual makes means that individuals can approach the activity with the appropriate 
behaviour. 

 Why is this necessary? 

 Other than those planning the work,  personnel  carrying out those plans often don’t know 
why they are required to do things, why they don’t do other things, why they should behave 
in a certain way and why they should or should not put a lot of effort into a task. Some people 
may work very hard but on activities that are not important, not relevant or not valued by 
the organization. Other people may not work productively and not realize the impact their 
behaviour has on the organization’s performance.  Working smart  is much better and more 
highly valued, and therefore awareness of the relevance and importance of activities and 
their contribution to the organization’s objectives is essential for enabling an organization to 
function effectively. 

 Awareness of contribution also puts a value on the activity to the organization and therefore 
awareness of the contribution that other people make puts a job in perspective and can over-
come grievances and discontent. Personnel can sometimes get carried away with their sense 
of self-importance that may be based on a false premise. When managers make their  person-
nel  aware of the context in which activities should be performed, it helps redress the balance 
and explain why some jobs are paid more than others, or are more highly valued than others. 

 How is this addressed? 

 Explaining the relationship between what people do and the effect that has on customers can 
have a remarkable impact on how  personnel  approach the work they perform. Awareness 
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creates pride and a correct sense of importance. It serves to focus everyone on the organiza-
tion’s objectives. 

 There are perhaps thousands of activities that contribute to the development and supply of 
products and services, some of which create features that are visible to the customer or are 
perceived by the customer as important. These features may be associated with the appear-
ance, odour, sound, taste, function or feel of a product where the activity that creates such 
features is focused on a small component within the product the customer purchases. They 
may also be associated with the actions, appearance or behaviour of service delivery person-
nel where the impact is immediate because the personnel come face to face with the customer. 

 There are several ways of creating this awareness: 

 • Identifying the critical to quality (CTQ) characteristics in the documented information 
that is provided for the  personnel  or the team of which they are a member. 

 • Photographs or diagrams of the fi nal product or service showing where these CTQ 
characteristics are located in context with the product or service. 

 • Videos explaining the importance of CTQ characteristics and showing situations in 
which customers are using a product or service. 

 • Market research information which shows what customers value in the types of products 
and services they buy, and why they buy one product or service over another compet-
ing product or service. 

 However close to or remote from the customer and seemingly signifi cant or insignifi cant, 
the result of an activity has the potential to impact customer satisfaction. The probability and 
degree of impact need to be assessed, but to assess the impact of a result it must be observ-
able (see  Chapter 21  for further explanation). 

 How is this demonstrated? 

 Demonstrating that  personnel  are aware of their contribution to the effectiveness of the QMS 
and the benefi ts of improved quality performance may be accomplished by: 

 a) presenting evidence that of an employee engagement process that addresses awareness 
of contribution; 

 b) selecting a representative sample of  personnel  and establishing that they can: 

     i articulate what it is they are trying to achieve; 
   ii explain the consequences of what they achieve; 
 iii explain the effect that has on the process in terms of output quality, resource 

utilization and time to produce the output; 
 iv explain how that makes the QMS more or less effective; 
   v they can explain the benefi ts to be gained from improvement in their performance. 

 Awareness of implications (7.3d) 

 What does this mean? 

 The term  quality management system requirement  is explained in  Chapter 17  in connection 
with cause 5.1.1c), and it will be apparent that there will be many such requirements that 
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could apply to the work personnel do. The implications of not conforming with such require-
ments refer to the consequences, effects or repercussions that could arise. There may be 
cases where the  personnel  have no choice but to conform due to the error proofi ng controls, 
for example, where the software prevents information being processed unless complete and 
accurate. But there will be many cases where error proofi ng is not possible or indeed practi-
cal and where conformity depends on the diligence and judgement of the  personnel . 

  Box 30.1    New awareness requirement on implication of 
nonconformity 

 The 2008 version required personnel to be aware of the relevance and importance of 
their activities with an implication that this was with reference to achieving quality 
objectives. However, in the 2015 version this has been contained in a requirement 
about awareness of contribution to the effectiveness of the QMS and a new require-
ment introduced for an awareness of the implications of not conforming with the QMS 
requirements. 

 Why is this necessary? 

  Personnel  may have no idea of where their role fi ts in the big picture and consequently are 
insensitive to its impact. Such insensitivity can be dangerous as it can put lives, property, the 
environment and the success of the organization at risk. Oversensitivity can also be danger-
ous as it may result in risk averse behaviour, causing  personnel  to do nothing unless they are 
certain of the outcome. The QMS requirements should be constructed in a way that allows 
for individual creativity and risk taking but also applies a degree of control that detects and 
regulates work within boundaries appropriate to the organization’s context. Making  per-
sonnel  aware of the implications of not conforming with QMS requirements is part of the 
employee engagement process and is necessary to instil in them the confi dence they need to 
realize their full potential. 

 How is this addressed? 

 In many organizations this sensitivity is low. The manager’s task is to heighten sensitivity so 
that everyone is in no doubt what effect nonconformity with QMS requirements has on the 
customer and on organizational performance. 

 Where necessary process descriptions should invoke all the applicable QMS requirements 
at the appropriate stages in the process, thereby alerting the person performing an activity to 
the process specifi c requirements that apply. A process risk assessment should examine the 
immediate and long term consequences of a specifi c activity not being carried out as speci-
fi ed and the probability of it being detected at the next or subsequent step in the process. 
There may be so many QMS requirements that it is impractical to apply risk assessment 
on every one in every possible scenario. In such cases one applies risk-based thinking (see 
 Chapter 10 ) and focuses on those requirements which if not met would have the great-
est impact on customer satisfaction. However, it is sometimes not enough to explain the 
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consequences of failure; you may need to enable  personnel  to see for themselves the effect 
by using samples, simulations, prototypes or case studies. 

 Making  personnel  aware of the quality issues and how important these issues are to the 
business and to themselves and the customer may not motivate certain individuals. Perhaps 
as indicated in the introduction to this chapter, you might have hired the wrong person and 
the only thing you can so with such people is either not engage them in work that affects the 
quality of the organization’s products and services or keep their work under close supervi-
sion until they become fully engaged in what the organization is trying to do. The intention 
should be to build an understanding of the collective advantages of adopting a certain style 
of behaviour. 

 Measuring a person’s understanding of QMS requirements is a subjective process but 
measuring the outputs  personnel  produce is not. Competence assessment would there-
fore be an effective means of measuring the effectiveness of the engagement process. In 
this way, you don’t have to measure it twice. Competence assessment serves to indicate 
whether  personnel  can do the job and to take appropriate action on detecting a nonconfor-
mity, and this therefore also serves to demonstrate the engagement process has or has not 
been effective. 

 Through the data analysis carried out to meet the requirements of Clause 9.1.3 and the 
internal audits of clause 9.2.1, metrics will be produced that indicate whether the QMS 
requirements are being met. If they are being met, you could either assume  personnel  
understand the consequences of nonconformity and have taken action to prevent their 
occurrence or have taken remedial action, or you could conclude that it doesn’t matter. 
However, the standard requires a measurement. Results alone are insuffi cient evidence. 
You need to know how the results were produced. The results may have been achieved by 
pure chance and in six months’ time your performance may have declined signifi cantly. 
Nonconformity with certain requirements may not have any observable effect until no one 
conforms with them. A few isolated nonconformities may not have an observable effect. 
The only way to test understanding is to check the decisions people make. This can be 
done with a questionnaire but is more effective if one checks decisions made in the work 
place. Is their judgement in line with your objectives or do you have to repeatedly adjust 
their behaviour? Take a walk around the plant or service outlet and observe what people 
do, how they behave, what they are wearing, where they are walking and what they are not 
managing. You might conclude that: 

 • A person not wearing eye protection obviously does not understand the safety 
objectives. 

 • A person throwing rather than placing good product into a bin obviously does not 
understand the product handling policy. 

 • A person handling food without wearing sterilized gloves does not understand the 
hygiene policy. 

 • A person operating a machine equipped with unauthorized fi ttings obviously does not 
understand either the safety objectives, the control plan or the process instructions. 

 • An untidy yard with evidence of coolant running down the public drains indicates a 
lack of understanding of the environmental policy. 

 There are many ways by which awareness of the of the implications of not conforming with 
the QMS requirements may be observed. 
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 How is this demonstrated? 

 Demonstrating that personnel under the organization’s control are aware of the implications 
of not conforming with the QMS requirements may be accomplished by: 

 a) presenting evidence of an employee engagement process that addresses awareness of 
the implications of not conforming with the QMS requirements; 

 b) selecting a representative sample of  personnel  and establishing that they can: 

     i identify the QMS requirements apply to their work; 
   ii explain the immediate consequences not conforming with these requirements; 
 iii point to a subsequent process stage where the impact of their not conforming to 

a specifi c QMS requirement will be felt; 
 iv explain how they would be alerted to the impact of any nonconformity; 
   v explain the long-term consequences of their not conforming with these 

requirements; 
 vi also explain what the effect would be if everyone didn’t conform to such 

requirements. 



 31  Communication 

  The most important thing in communication is hearing what isn’t said.  
  Peter F. Drucker (1909–2005)  

 Introduction 
 The standard no longer requires a specifi c communication process by name as this was 
deleted at the FDIS stage. The reason for this could be that naming processes in the standard 
led some users to only defi ne the named processes and no others. However, anywhere there 
is activity being undertaken to achieve an intended result there is a process. There is there-
fore a communication process whether or not one is required by ISO 9001. Although com-
munication processes are important they are not generally business processes but processes  
which every process rely upon to be effective. 

  Box 31.1    Revised requirement on communication 
 The 2008 version required top management to ensure that appropriate communication 
processes are established within the organization and this appeared under the head-
ing of “Internal Communication”. In the 2015 version this has now been extended 
to include both internal and external communications relevant to the QMS and also 
changed so that communication is everyone’s responsibility. 

 The requirements are expressed in a way reminiscent of Kipling’s poem (see  Box 31.2 ) 
except for why and where to communicate. Determining  why to communicate  should be a 
precursor to determining  what to communicate  and determining where to communicate is 
partially addressed by the requirement for determining  with whom to communicate , but it 
is also important where the communication is transacted and this may be addressed by the 
requirement for determining  how to communicate . 

  Box 31.2    Kipling’s six honest serving men 
In his poem, “The Elephant Child” Rudyard Kipling refers to the words What, Why, 
When, How, Where and Who as six honest serving men that taught him all he knew.  
They initiate open questions which will explore a subject to a degree most unlike 
closed questions which may elicit nothing more than a yes/no answer.
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 The communication process 

 As soon as you receive or transmit a message you have potentially established a process for 
communicating with people, but if the process merely transmits and receives information, it 
is not a communication process. 

 Rollinson defi nes communication as “a process in which information and its meaning 
is conveyed from a sender to receiver(s)” (Rollinson, 2008). This defi nition implies that 
whatever means are used to convey the information the sender and the receiver must 
have consensus about its meaning; otherwise, communication has not taken place and 
the sender has not got his or her message across. The effectiveness of a communication 
process is therefore assessed by the extent to which the sender and the receiver of a mes-
sage agree about its meaning. 

 Because communication pervades every process it’s not a process like other processes 
that produce tangible outputs. The output is  meaning  and this gets passed through other 
processes where it may become distorted. Stories from WWI tell of a brigadier giving the 
order  Send reinforcements we are going to advance  and by the time it had passed through 
several intermediaries and reached the trenches it was received as  Send three and four pence 
we are going to a dance . In the 21st century we can ensure the same words as transmitted are 
received but there remain many barriers as highlighted in  Box 31.3 . 

  Box 31.3    Barriers to effective communication 
  Message formulation  – people differ considerably in their capabilities to express 

their thoughts. 
  Perception  – a sender’s perception of the receiver can obscure the real meaning. 
  Encoding  – people differ in the meanings they attribute to the same word, abbrevia-

tion or image 
  Physical noise  – extraneous signal drowning or masking the message. 
  Psychological noise  – interference with transmission or meaning by virtue of the 

setting, the way the message is conveyed or the timing of its delivery. 
  Inappropriate channel  – using written material to convey honesty and commitment 

when verbal would be more convincing. 
  Inappropriate media  – using verbal for long complex messages, written for con-

troversial messages or unsecured media for commercially sensitive messages. 
  Decoding  – recipient’s pre-conceived ideas can distort intended meaning. 
  Information overload  – receiver is unable to cope with the fl ood of messages to 

which he or she must attend. 
 Adapted from Rollinson, 2008  Chapter 15  

 There will be several processes between seeking to understand the needs of potential 
customers to resolving issues that existing customers have long after they took delivery of 
the product or used the service. The form of communication in each of these processes will 
differ in some respect. Every contact with a customer is likely to proceed through a different 
process. The specifi c inputs, activities, resources, constraints and outputs will differ but each 
communication process will have some common features (Rollinson, 2008). 
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 • Sender – all messages originate in the brain of the sender, for whom they have a 
meaning. 

 • Encoding – the sender encodes the message from thoughts into words (spoken or 
written) or pictures using a set of common symbols (e.g. language, dictionaries, 
glossaries). 

 • Channel and medium – messages are transmitted in one or more ways (e.g. verbal or 
written) through different media (e.g. face to face, telephone, e-mail, video, letters, 
written reports, formal specifi cations, spreadsheets). 

 • Decoding – receiver decodes the symbols into thoughts to be able to understand the 
message. 

 • Receiver – takes in the message using his or her sensory processes and processes the 
information to attribute it with meaning. 

 • Feedback – the sender receives a signal that his or her message has been 
understood. 

 • Technology – the tools used by the sender and receiver to convey the message. 
 • Barriers – anything that interferes with or masks the message. 
 • Organization structure – the levels through which the message must pass to reach the 

intended recipient. 
 • Organizational culture – the acceptable patterns of behaviour, norms and values that 

infl uence the way communication takes place. 

 There are however, overt and covert communication processes. The overt communication 
processes are those described earlier, but there are covert communication processes where 
signals or lack of signals are inadvertently sent because of involuntary behaviours (e.g. an 
inordinate delay in response might be interpreted as  they don’t care ). Procrastination over 
issues might be interpreted as  a lack of commitment . Consumers are not fools; they can 
sense when organizations are more loyal to other stakeholders than the people who buy their 
products and services. 

 The effectiveness of communication, whether it is internal communication or external 
communication, is vital to organization success and therefore it is necessary to pay atten-
tion to the process by which it is carried out. What should be observed is illustrated in 
 Figure 31.1 .   

Figure 31.1   Generic communication process (adapted from Rollinson 2008)
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 In this context, the nature of the message is unimportant. What is of prime importance is 
 meaning  and whether the sender and receiver both attribute the same meaning to the mes-
sages being transmitted from both sides. This outcome depends on there being a high degree 
of consensus about the meaning of the terms used and the rules for their use. 

 Interactive communication skills 

 Organizations are formed by bringing people together to create something that none of them 
could do on their own. It’s therefore axiomatic that these people need to be able to com-
municate with one another to get things done and fulfi l the purpose of the organization. If 
you are not a good communicator, learn good communication skills. There are several skills 
that enable people to become better communicators, and the eight skills described next are a 
summary of those described in the  Art of Managing People  (Hunsaker & Alessandra, 2009) 

 1 Questioning skills – asking the right questions elicits crucial information, secures 
people’s participation, stimulates thinking, clears obstacles to understanding, enables 
people to be guiding in the right direction and builds trust. 

 2 Listening skills – listening is often taken for granted, but it is 50% of communication 
and therefore barriers to effective listening need to be removed such as the listener’s 
attitude either towards the speaker or the message, their subject knowledge, the setting, 
control of emotions, concentration and opportunities to engage with the speaker (see 
 Box 31.4 ). 

 3 Projecting the right image – the fi rst impressions a person projects, their depth and 
breadth of knowledge, fl exibility, enthusiasm and sincerity all hasten or retard the 
development of trust and rapport. 

 4 Communicating through voice tones – the resonance, rhythm, speed, pitch, volume, 
infl ection and clarity of the voice all infl uence the meaning that is communicated. 

 5 Using body language effectively – a person’s body movements, facial expressions, 
gestures, eye contact and posture reveal much more about their attitudes and emotional 
state than their words. 

 6 Creating the right space – a person’s territory, environment, possessions and proximity 
to others infl uences the way people interact and act as drivers and barriers to 
communication. 

 7 Use of time – a person’s use of time can communicate their attitude, what they value, 
their priorities, etc., and being such an expressive language can facilitate communica-
tion with others. 

 8 Using feedback – communication depends on reaching a consensus, and to do this the 
parties involved need to give and get defi nitions of the words and phrases used, avoid 
making assumptions, ask questions, speak the same language, read the signals, provide 
feedback on behaviour not the person and recognize when to withhold feedback. 

  Box 31.4    Active listening 
 Active listening is a form of listening in which the listener makes it abundantly 
clear to the speaker that the message being conveyed is being heard, understood and 
refl ected upon. 
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 In this chapter, we provide an overview of the communication process before examining 
the fi ve requirements of clause 7.4, namely: 

 • Determining what to communicate (7.4a) 
 • Determining when to communicate (7.4b) 
 • Determining with whom to communicate (7.4c) 
 • Determining who communicates (7.4e) 
 • Determining how to communicate (7.4d) 

 Determining what to communicate (7.4a) 

 What does this mean? 

 Determining what to communicate means, giving thought to what it is you want to say and 
what meaning you want to convey. 

 Internal communication refers to the fl ow of information within the network of processes 
in the QMS. Depending on the organization, the communication maybe within a single site 
or across multiple sites and possibly countries. External communication refers to the fl ow 
of information between the QMS and other parts of the organization and between external 
parties. This communication may be within a single country or cross-national. 

 There will be lots of communication in an organization not all of which is relevant to the 
QMS. If the communication is intended to be about anything that is within the scope of the 
QMS (see  Chapter 14 ), it’s relevant to the QMS. 

 Why is this necessary? 

 There is no person in an organization that is not affected by communication, and serious 
problems can arise if communication is not effective. Therefore, it is vital that thought 
is given to what to communicate before any message is transmitted. Sometimes quality 
problems attract media attention, as was the case with the Deepwater Horizon oil spill 
in the Gulf of Mexico in 2010. Tony Hayward, then CEO of BP, made the fatal mistake 
of saying he wanted his life back, which showed a blatant lack of respect for those who 
had lost their lives in the explosion. This is a result of making the wrong mistakes, but if 
you are going to make mistakes, make the right ones as illustrated by Ackoff’s statement 
in  Box 31.5 . 

  Box 31.5    Making the right mistakes 
 If you are going to make mistakes, make the right ones. 

 Doing the wrong thing right is worse than doing the right thing wrong because a 
mistake in doing the right thing wrong can be corrected sometimes with little effort, 
whereas a mistake in doing the wrong thing right requires one to start again and waste 
all the effort already spent. 

 Inspired by Russ Ackoff 
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 How is this addressed? 

 What to communicate is fundamentally determined by the objective to be achieved, and 
every process should have an objective. However, in the digital age its seems organizations 
are awash with information, and some of it might not have been sanctioned by the organiza-
tion. Employees are inundated with e-mail and it may carry formal and informal commu-
nication. Here we will deal with the formal information. Informal information is addressed 
under “What should be documented” in  Chapter 32 . 

 External communication 

 What the organization communicates externally is vital to its survival as it needs to attract 
customers, investors, employees, etc., but also to do so in a way that is not detrimental to 
other interested parties, for example, a company in the energy business may announce to 
its customers its plans for exploiting fracking technology which will bring down the price 
of oil and gas for its customers. The local community gets to learn about this and launches 
a protest outside the company gates, blocking deliveries. The bad publicity depresses share 
price and deters investors, and the company struggles to make a success of its new venture 
so its customers go elsewhere. 

 Deciding what to communicate externally is likely to arise in many externally facing 
processes such as public relations, sales, marketing, service delivery and customer support. 
Whether it’s the CEO addressing the shareholders or a server in a restaurant it’s important to 
fi rst understand the purpose of what you want to say (i.e. why you want to communicate at 
this time) and then what message you want to communicate. 

 Some typical whys and whats with external communication that illustrate relevance to the 
QMS are: 

 • To inform the recipients about something in which they may have an interest, for 
example, a new service, upgrades to existing services, the way the organization man-
ages quality, etc. 

 • To alert the recipients about something they need to know so that they can, if neces-
sary take action, for example, hazards, product recall, amended specifi cations, user 
instructions, disposal instructions, etc. 

 • To advise the recipients about matters that may affect their use of the organization’s 
products and services, for example, recently discovered side effects of medicines, 
amended returns procedure, etc. 

 • To announce changes that may affect the recipient’s relationship with the organization, 
for example, business results, contact details, terms and conditions, business closure, 
new owners, etc. 

 • To explain how you intend to deal with a problem and resolve it to the recipient’s 
satisfaction, for example, customer complaint, reported nonconformity, etc. 

 Internal communication 

 Deciding what to communicate internally is likely to arise in all processes at the interface 
between co-workers, departments and divisions. There will be a multitude of things to com-
municate internally. From the communication that triggers an action, to the communication 
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that enables a worker to interact in the process, to the communications that pass among the 
processes in the network and the communication that terminates the process, people are 
continually deciding what to communicate. Some typical whys and whats with internal com-
munication that illustrate relevance to the QMS are: 

 • To inform workers as to the results the organization and its processes are expected to 
achieve and enable them to determine how their performance will be measured (e.g. 
objectives, specifi cations, targets, KPIs). 

 • To inform workers as to what they are required to do and enable them to participate 
in the planning (e.g. plans, process descriptions, job descriptions, work instructions). 

 • To advise workers as to how they are expected to do the work and enable them to 
improve such methods (e.g. policies, procedures, guides, codes of practice). 

 • To enable workers to discover how the process in which are involved is performing 
(e.g. metrics, reports, instrumentation). 

 • To inform workers as to the action they are expected to take if work does not proceed 
as planned and to enable workers to inform managers as to the actions taken (e.g. 
policies, plans, procedures process descriptions, codes of practice, reports). 

 • To inform workers as to the effect of any action they have taken to correct or improve 
performance. 

 How is this demonstrated? 

 Demonstrating that the organization has determined what to communicate both internally 
and externally that is relevant to the QMS may be accomplished by: 

 a) presenting evidence of policies that address internal and external communication; 
 b) selecting a representative sample of processes and the associated process descriptions 

and showing that at the internal interface between processes and the interface with 
external parties, consideration is given to the nature of the information that is to be 
communicated; 

 c) showing that at these stages in the process, the information being communicated is 
relevant to the purpose of the QMS. 

 Determining when to communicate (7.4b) 

 What does this mean? 

 When a reason to communicate has been established and it’s been decided what to commu-
nicate, the next step is to decide when to communicate, and this will depend on a range of 
factors that will affect its priority. 

 Why is this necessary? 

 The timing of communication is very important to its effectiveness. If it’s the right message, 
to start with, transmit it too early, and the signifi cance of it won’t be understood. Transmit the 
message too late, and the moment has passed for it to make any difference. 
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 How is this addressed? 

 To determine when something should be communicated, we need an appreciation of the 
consequences to set its priority. The timing of a communication can be critical to its success. 
For instance, 

 • Launching a quality improvement initiative just as redundancies are being announced 
will brand it with the kiss of death. 

 • Holding a management review on a Friday afternoon usually results in an early fi nish 
before the important business has been transacted. 

 There will be information that is to be communicated: 

 • on a recurring basis (e.g. monthly reports, agendas for regular meetings); 
 • immediately because it’s urgent (e.g. responses to customers, hazard alerts, instructions 

to start or stop a process, to deliver a package); 
 • a certain number of days prior to an event (e.g. criteria for a test, schedule for an audit); 
 • a certain number of days after an event (e.g. the results of a test); 
 • at a pre-determined time (e.g. a public announcement); 
 • as and when necessary (e.g. policies, procedures). 

 An executive who demands to be kept informed of progress will soon stop reading the reports 
and if the process continues without change, the reports will just pile up in his or her offi ce. 
This is not an uncommon phenomenon. A manager may demand reports following a crisis 
but fail to halt further submissions when the problem has been resolved. The opposite is also 
not uncommon where a local problem is not communicated outside the area and action is 
subsequently taken which solicits the response:  Why didn’t you tell us you had a problem?  

 How is this demonstrated? 

 Demonstrating that the organization has determined when to communicate both internally 
and externally information relevant to the QMS may be accomplished by: 

 a) presenting evidence of policies that address internal and external communication; 
 b) selecting a representative sample of processes and the associated process descriptions 

and showing that at the internal interface between processes and the interface with 
external parties, consideration is given to the timing of the information that is to be 
communicated; 

 c) showing how the barriers to effective communication been identifi ed and addressed. 

 Determining with whom to communicate (7.4c) 

 What does this mean? 

 Communication involves a sender and a receiver and this requirement is about determining 
who the receiver should be. The receiver may be a person, a select group of co-workers or 
managers, an organization, an audience at a meeting or conference, a group of stakeholders 
or indeed the general public. 
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 Why is this necessary? 

 Without identifying a receiver, there is no communication at all but the greater the number of 
recipients the greater the potential for misunderstanding as was the case illustrated in  Box 31.6 . 

  Box 31.6    Making the wrong mistakes 
 Gerald Ratner, former CEO of the major British jewellery company Ratners Group, 
who in 1991 addressed an Institute of Directors conference, jokingly denigrated his 
company’s products “We also do cut-glass sherry decanters complete with six glasses 
on a silver-plated tray that your butler can serve you drinks on, all for £4.95. He went 
on to say his stores’ earrings were “cheaper than an M&S prawn sandwich but prob-
ably wouldn’t last as long” (Daily Telegraph, 2007). 

 The value of the Ratner group plummeted by around £500 million. Ratner was not 
addressing the customers who bought his cheap jewellery but fellow businessmen. His 
mistake was making a judgement about the quality of the merchandise his company 
sold. He had forgotten why his customers bought the jewellery and that it’s the customer 
not the producer that judges quality, see also Box 6.2. 

 How is this addressed? 

 The job descriptions should provide the incumbent with the necessary authority to achieve 
the results for which they are responsible, and this will include the authority to decide with 
whom they should communicate. However, in addition to job descriptions an individual will 
be constrained by the culture, for example, some organizations have a tradition where there’s 
no barrier on whom you can speak with, whereas with other organizations, it is considered a 
career-limiting offence to communicate with your manager’s manager. 

 Selecting the right recipient is important as it infl uences how the message should be trans-
mitted. Although you may think your message is only reaching its intended audience, you 
need to assess the risk of it reaching further and what you say coming back to bite you as it 
did with Gerald Ratner. 

 Therefore, actions have consequences and so job descriptions should restrain authority 
so that a person’s authority does not exceed their responsibility (e.g. a server in a restaurant 
receives a complaint from a customer). In responding to that complaint, the server’s role 
changes from receiver to sender. The server’s authority only goes so far as to permit them 
to engage with the customer who complained. It does not permit the server to broadcast the 
nature of the complaint to everyone else in the restaurant, or to the media. 

 Everyone will have a sphere of infl uence that is partly constrained by the role they perform 
but also by the respect they attract and this enables their messages to reach much further. This 
can have a detrimental effect if, in an unguarded moment they say something inappropriate. 

 Where there are established protocols, these should he adhered to. In the absence of any 
protocols, who you communicate with depends on several factors: 

 • The specifi city of information, that is, only one person needs it, or will understand it 
so why send it to anyone else? 
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 • The sensitivity of the information which infl uences their need to know, that is, if the 
information is not needed for their job why send it to them? 

 • Including anyone who might be interested does not improve the chance that the mes-
sage will be understood or even acted upon. 

 • The people who are more likely to act on the message are those to whom it is addressed 
and the fewer of these there are the better. 

 • Those who are copied may like to know but won’t do anything. 
 • Don’t copy the manager of the addressee without the consent of both as otherwise it’s 

telling the addressee you don’t have authority to send the message. 
 • Only send blind copies to those who you know expect to be informed without the 

addressee knowing. 

 Clearly, not everything can be or should be communicated to all levels because some infor-
mation will be sensitive, confi dential or simply not relevant to everyone. Managers therefore 
need to exercise a  need to know  policy that provides information necessary for people to 
do their job as well as creating an environment in which people are motivated. Other than 
national and commercial security, too much secrecy is often counterproductive and creates 
an atmosphere of distrust and suspicion that affects worker performance. If you don’t want 
somebody to have information say so, don’t give them a reason that is untrue just to get them 
off your back for it will return to bite you! 

 An issue that arises with external communication is cross-national communication 
where the language, customs and culture differ from that of the originating organization. 
This can affect what is to be communicated to whom, for example, in France managers 
see information as power rather than something to be shared with their staff, whereas in 
Sweden, which is more egalitarian, there is a greater propensity to share information. 
However, confi dentiality overrides culture and will determine what information may be 
communicated to whom. 

 How is this demonstrated? 

 Demonstrating that the organization has determined to whom information relevant to the 
QMS is to be communicated may be accomplished by: 

 a) presenting evidence of policies that address internal and external communication; 
 b) selecting a representative sample of processes and the associated process descriptions 

and showing that at the internal interface between processes and the interface with 
external parties, consideration is given to selecting the recipients of the information 
that is to be communicated; 

 c) showing how the barriers to effective communication been identifi ed and addressed. 

 Determining who communicates (7.4e) 

 What does this mean? 

 Communication involves a sender and a receiver and this requirement is about determining 
who the sender should be. 
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 Why is this necessary? 

 Without identifying a sender, there is no communication, but often the identity of the sender 
gives credibility to the communication. We all present a risk when put in a position we are 
ill equipped to deal with. Choose the wrong sender, and the message may fail to have any 
impact or may have disastrous consequences. 

 How is this addressed? 

 The job descriptions should provide the incumbent with the necessary authority to achieve 
the results for which they are responsible. This should include the authority to decide 
who should communicate on which subjects and to whom certain information should be 
communicated. 

 In the absence of any protocols, who communicates what will depend on several 
factors: 

 • The communication skills of the individual 
 • The knowledge and experience in the subject 
 • The ability to handle negative feedback and turn it to an advantage 
 • The extent of their delegated authority 
 • The degree of respect they command from others 
 • The demands of the situation 

 In the example earlier of a sever in a restaurant, the point was made that the server’s author-
ity would not extend to permitting a customer complaint to be broadcast to everyone else 
in the restaurant or the media. This means that others will have that authority. However, 
there are some situations where a person in a lowly role has authority to communicate with 
everyone and that is in an emergency but as already stated, actions have consequences and 
false alarms carry a great responsibility. The message may not be about a fi re or fl ood but 
about the quality of something on which a process relies and careless talk can cost lives but 
also lead to human error (e.g. informing a co-worker that checks were complete when they 
weren’t). 

 How is this demonstrated? 

 Demonstrating that the organization has determined who is to communicate information 
relevant to the QMS may be accomplished by: 

 a) presenting evidence of policies that address internal and external communication; 
 b) selecting a representative sample of processes and the associated process descriptions 

and showing that at the internal interface between processes and the interface with 
external parties, consideration is given to selecting the sender of the information that 
is to be communicated; 

 c) showing how the barriers to effective communication been identifi ed and addressed. 
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 Determining how to communicate (7.4d) 

 What does this mean? 

 Communication involves a sender and a receiver and this requirement is about determining 
how the sender should communicate with the receiver. 

 Why is this necessary? 

 There are many ways of communicating a message and even if it’s the right message, sent 
by the right sender to the right receiver, its effectiveness will depend on how its delivered as 
some methods are far more effective than others. 

 How is this addressed? 

 The job description won’t stipulate how information is to be communicated, that is often the 
role of policies but even policies will defer to the sender to assess the situation and select an 
appropriate means of delivery. 

 In determining how information is to be transmitted consideration needs to be given to 
the audience and their location along with the urgency, sensitivity, impact and permanency 
of the message. 

 • Audience infl uences the language, style and approach to be used (Who are they?). 
 • Location infl uences the method (Where are they?). 
 • Urgency infl uences the method and timing when the information should be transmitted 

(When it is needed?). 
 • Sensitivity infl uences the distribution of the information (Who needs to know?). 
 • Impact infl uences the method of transmission and the competency of the sender (How 

should they be told and who should tell them?). 
 • Permanency infl uences the medium used (Is it for the moment or the long term?) 

 Oral communication 

 The way someone says something can have a great effect on what meaning is being commu-
nicated. Information transmitted orally is fast and permits immediate feedback, permitting the 
recipient to signal whether the message has been understood and to seek clarifi cation if nec-
essary. The interaction between sender and receiver continues until a consensus is reached. 

 Oral communication is best for inspiring people, building relationships, explaining what 
a person is to do, creating aspirations, building teams, explaining the consequence of an 
employee’s performance, giving feedback to management, dealing with contentious issues 
etc. Oral communication is best for anything that does not need to be written and if it were 
written it would not be as effective. 

 Oral communication provides information that is lost when speech is written rather than 
spoken. The oral parts don’t always communicate the same meaning as the written parts. It 
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provides colour and sentiment and in a face-to-face situation has the advantage of adding 
nuances, emphasis, anecdotes and other techniques to put a message across in different ways 
and align a wider range of listeners. 

 With oral communication, not only has there to be a skilful speaker but also a skilful 
listener. Hunsaker and Alessandra provide 19 rules of listening which are summarized in 
 Box 31.7 . 

 Oral communication is prone to physical noise which masks the message and psycho-
logical noise by virtue of the setting, the way the message is conveyed or the timing of 
its delivery. Long speeches run the risk of losing the concentration of the listener, much 
of what is said will be forgotten and there is a high likelihood that what is spoken will be 
misinterpreted. But if the speech is recorded on audio or video media these weaknesses can 
be overcome as it can be played over and over. Handing out notes of the speech afterwards 
affords the listener the opportunity to go over what was said. 

 Written communication 

 Information can be transmitted in writing more reliably than information delivered orally 
but it is not spontaneous. If an immediate response is required oral communication is vital. 

 However, written information is more permanent and it enables the recipient to go over 
it at their convenience, revisit passages that were not clear the fi rst time and refresh their 

  Box 31.7    The rules of listening 
  1 Remember that it is impossible to listen and talk at the same time. 
  2 Listen for the speaker’s main ideas. 
  3 Be sensitive to your emotional deaf spots. 
  4 Fight off distractions. 
  5 Try not to get angry. 
  6 Do not trust to memory certain data that may be important – take notes. 
  7 Let your employees tell their own story fi rst. 
  8 Empathize with your employees. 
  9 Withhold judgement. 
 10 React to the message not the messenger. 
 11 Try to appreciate the emotion behind the words more than their literal meaning. 
 12 Use feedback. 
 13 Listen selectively. 
 14 Relax. 
 15 Try not to be critical of someone else’s point of view even if it’s different from 

your own. 
 16 Listen attentively, making intermittent eye contact. 
 17 Try to create a positive listening environment. 
 18 Ask open questions. 
 19 Be motivated to listen. 

 Adapted from (Hunsaker & Alessandra,  The Art of Managing People , 1986) 
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memory later. It also enables the recipient to pick apart the information, note questions 
they’d like answered and affords them with the facility to play back the words in the order 
they were transmitted. 

 From the sender’s point of view, it enables the sender to be more precise about what is said, 
to overcome the obstacle with oral communication which relies on the receiver remembering 
what was said. In this way, written communication is more appropriate for lengthy mes-
sages, technical information and for information that is to be used as a source of reference. 

 However, written communication is less effective at transmitting feelings, trust, integrity. 
It’s too rigid to show emotion and supress the other party’s tension. 

 When feedback is also given in writing the interaction between sender and receiver may 
continue for days, weeks or months before a consensus is reached. Sometimes a consensus is 
not reached. Sometimes the parties become frustrated by the diffi culty in making themselves 
understood. All that generally happens is that tensions get so high that one of the parties stop 
giving feedback. In such cases and depending on the importance of the information, a face to 
face meeting usually resolves the issues. The best approach is not to let the exchange reach 
this stage before meeting face to face, either in person or by video link. 

 Language 

 When communicating with top management its best to use the language of money, whereas 
when communicating with those lower down the hierarchy, the language changes from tech-
nical to non-technical and about things not money. 

 How is this demonstrated? 

 Demonstrating that the organization has determined who is to communicate information 
relevant to the QMS may be accomplished by: 

 a) presenting evidence of policies that address internal and external communication; 
 b) selecting a representative sample of processes and the associated process descriptions 

and showing that at the internal interface between processes and the interface with 
external parties, consideration is given to method of communicating information; 

 c) showing how the barriers to effective communication been identifi ed and addressed. 
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 32  Documented information 

 Introduction 
 In a supporting ISO document is the following statement “It is stressed that ISO 9001 requires 
(and always has required) a “documented quality management system”, and not a “system of 
documents” (ISO/TC 176/SC2/N1276, 2015). This may have been true until the 2015 revision, but 
whereas in previous versions the organization was required to establish, document, implement and 
maintain a quality management system, the word  document  was removed from the 2015 version. 

 Many ISO 9001 certifi cated organizations have missed the opportunity all along to exercise 
their prerogative in the fi rst place to deliberately consider what information the organization 
needs – some have only documented what ISO 9001 required them to document and now as 
the requirement for a quality manual has been removed, many may be seen throwing their 
quality manual away, which would be rather foolish to say the least! ISO 9001 is not intended 
to dictate what organizations do. What it does is lay down criteria against which an organiza-
tion may demonstrate it can consistently provide products and services of the quality required. 
The key word here is  consistently , and unless the organization is a machine, it’s unlikely people 
will do the right things right unless they have reliable communication processes. Since the 
Sumerians invented writing in about 3100 BCE the written word has been one of the most 
important tools of communication humans have used to transmit complex messages. The mes-
sage may not always be correct, but unlike verbal communication, the written word can pass 
among millions of people and remain intact provided it remains in its original form. 

 One of the problems with previous versions of ISO 9001 has been the considerable 
emphasis on documentation as explained in  Chapter 3 . Having been required to produce 
documented procedures, users did so in their millions, often without thinking of the message 
they were conveying and why that message needed to be conveyed in the fi rst place. 

 The 2015 version is very much different as no specifi c documented procedures are 
required. The documentation to be produced is that which the organization deems neces-
sary for the effectiveness of its quality management system. This gives organizations the 
fl exibility to decide the documentation they need and no longer produce documentation 
only because it was a requirement of the standard. There are, however, 33 requirements for 
documented information in the 2015 version as opposed to the 30 requirements for docu-
ments or records in the 2008 version. So why on the one hand say the 2015 version gives 
the organization fl exibility to decide on the documentation needed, and on the other require 
33 specifi c documents? The answer lies in the ISO Guidance on the requirements for docu-
mented information (ISO/TC 176/SC2/N1276, 2015) which states: 

 To claim conformity with ISO 9001:2015, the organization has to be able to provide 
objective evidence of the effectiveness of its processes and its quality management sys-
tem [This is implied by clause 9.1.1]. Clause 3.8.3 of ISO 9000:2015 defi nes objective 
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evidence as “data supporting the existence or verity of something” and notes that 
“objective evidence may be obtained through observation, measurement, test, or other 
means. Objective evidence does not necessarily depend on the existence of documented 
information, except where specifi cally mentioned in ISO 9001:2015.” 

 In this chapter, we examine the 12 requirements of clause 7.5.1, namely: 

 • Documented information required by ISO 9001 (7.5.1a) 
 • Determining documented information necessary for the QMS (7.5.1b) 
 • Identifying and describing documented information (7.5.2a) 
 • Determining appropriate format and media (7.5.2b) 
 • Review and approval of documented information (7.5.2c) 
 • Availability and suitability of documented information (7.5.3.1a & 7.5.3.2a) 
 • Controlling distribution, access, retrieval and use (7.5.3.2a) 
 • Protection of documented information (7.5.3.1b) 
 • Storage and preservation of documented information (7.5.3.2b) 
 • Controlling changes to documented information (7.5.3.2c) 
 • Retention and disposal of documented information (7.5.3.2d) 
 • Controlling documented information of external origin (7.5.3.2) 

 Note: As it has been 15 years since the dawn of the digital age, guidance on controlling paper 
documents has been drastically reduced from that of previous editions of this Handbook. 

 Documented information required by ISO 9001 (7.5.1a) 

 What does this mean? 

 The standard refers to specifi c documented information among the requirements so at a minimum 
this information is required to be either available, maintained or retained. The selected dictionary 
meanings of these three words as defi ned in (ISO Glossary, 2016) are as follows: 

 • Available = able to be used or obtained. 
 • Retained = keep possession of, not abolish, discard or alter. 
 • Maintain = cause or enable (a condition or state of affairs) to continue. 

 It follows therefore that it is intended that documented information that is required to be 
retained shall not be altered and that which is to be maintained shall be altered as necessary 
to enable its continued use. 

 A list of this documented information required by the standard is provided in  Table 32.1 . 
As will be seen from this table, nearly all the documentation requirements from the 2008 
version have been carried over into the 2015 with a few exceptions: 

 • The QMS is no longer required to be documented. 
 • A quality manual is no longer required. 
 • The six documented procedures are no longer required. 
 • Records of competence are now required instead of records of education, training, 

skills and experience. 
 • Records of the validity of the previous measuring results are no longer required. 
 • Records of the results of preventive actions taken are no longer required. 



Table 32.1   Documented information required by ISO 9001

# Clause Purpose of documented information Action Required by ISO 
9001:2008

1. 4.3 Documented information describing the scope of 
the QMS

Maintain 4.2.2a)

2. 4.4.2 Documented information supporting the operation 
of processes

Maintain 4.2.1

3. 4.4.2 Documented information providing confi dence 
that the processes are being carried out as planned

Retain 4.2.4

4. 5.2.2 Documented information defi ning the quality 
policy

Maintain 4.2.1a)

5. 6.2.1 Documented information defi ning the quality 
objectives

Maintain 4.2.1a)

6. 7.1.5.1 Documented information describing evidence 
of fi tness for purpose of monitoring and 
measurement resources

Retain 7.6

7. 7.1.5.2 Documented information describing the basis 
used for calibration or verifi cation

Retain 7.6

8. 7.2 Documented information describing evidence of 
competence

Retain None

9. 8.1e1) Documented information providing confi dence 
that the processes have been carried out as planned

Maintain and 
Retain

7.1d)

10. 8.1e2) Documented information to demonstrate conformity 
of products and services to requirements

Maintain and 
Retain

7.1d)

11. 8.2.3.2a) Documented information describing the results of 
the review of requirements related to products and 
services

Retain 7.2.2

12. 8.2.3.2b) Documented information describing any new 
requirements for products and services

Maintain None

13. 8.3.3 Documented information on design and 
development inputs

Retain 7.3.2

14. 8.3.4a Documented information on the results to be 
achieved by the design and development process

Retain None

15. 8.3.4b/e Documented information recording the results of 
design reviews and records of actions taken

Retain 7.3.4

16. 8.3.4c/e Documented information on design and 
development verifi cation activities, the results and 
records of actions taken

Retain 7.3.5

17. 8.3.4d/e Documented information recording the results of 
validation activities and records of actions taken

Retain 7.3.6

18. 8.3.5 Documented information on design and 
development outputs

Retain None

19. 8.3.6 Documented information on design and 
development changes

Retain 7.3.7

20. 8.4.1 Documented information describing the results 
of the evaluations, monitoring of the performance 
and re-evaluations of the external providers

Retain 7.4.1

21. 8.5.1a)1 Documented information that defi nes the 
characteristics of the products and services shall 
be available

Maintain 7.5.1a)

22. 8.5.1a)2 Documented information that defi nes the activities 
to be performed and the results to be achieved

Maintain 7.5.1b)
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# Clause Purpose of documented information Action Required by ISO 
9001:2008

23. 8.5.2 Documented information necessary to maintain 
traceability of outputs

Retain 7.5.3

24. 8.5.3 Documented information describing what has 
occurred to customer property

Retain 7.5.4

25. 8.5.6 Documented information describing the results 
of the review of unplanned changes essential for 
production or service provision

Retain None

26. 8.6a) Documented information providing evidence of 
conformity with the acceptance criteria

Retain 8.2.4

27. 8.6b) Documented information shall provide 
traceability to the person(s) authorizing release 
of products and services to the customer

Retain 8.2.4

28. 8.7.2 Documented information describing 
nonconforming outputs the actions taken, the 
concessions granted and the identifying the 
authority for acceptance

Retain 8.3

29. 9.1.1 Documented information as evidence of the 
results of performance and the effectiveness 
of the QMS

Retain None

30. 9.2.2f Documented information as evidence of the 
implementation of the audit programme and the 
audit results

Retain 8.2.2

31. 9.3.3 Documented information as evidence of the 
results of management reviews

Retain 5.6.1

32. 10.2.2 Documented information as evidence of the 
nature of the nonconformities and any subsequent 
actions taken

Retain 8.3

33. 10.2.2 Documented information as evidence of the 
results of any corrective action

Retain 8.5.2e)

 Although these listed documents are no longer required by ISO 9001, this does not mean that 
they are not necessary for the effectiveness of the organization’s QMS. Such documentation 
is not necessarily the same as the objective evidence needed to demonstrate the QMS is 
effective, for example, in a large organization, information may need to be documented so as 
to be reliably transmitted to those who need it but in a small organization it may be suffi cient 
to transmit the information verbally.     

 Why is this necessary? 

 Why should the QMS include the documented information required by ISO 9001? Why does 
ISO 9001 need to require any specifi c documents at all, why not leave it to the organiza-
tion to decide what it needs? Had the standard not contained this specifi c requirement, the 
requirement in 7.5.1b would have been suffi cient because it is likely that an organization 
practicing risk-based thinking would generate a list of documents that include all of those 
in  Table 32.1  and many more. However, ISO 9001 is used by organizations that need to 
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 How is this addressed? 

 Including documented information in the QMS is accomplished when a process and its inter-
face with the external environment is brought within the scope of the QMS. 

 How is this demonstrated? 

 Demonstrating that the prescribed documented information is included in the QMS may be 
accomplished by presenting the process descriptions and showing where this information is 
generated or captured, maintained or retained as applicable. 

 Determining documented information necessary for the QMS (7.5.1b) 

 What does this mean? 

 A QMS functions through the interaction of its elements and this interaction is caused by the 
transmission of information between them. Every process is triggered by information, and each 
activity within it is dependent on receiving the correct information to produce the correct outputs 
whether the information is conveyed by instruments, verbally, non-verbally or in a document. 

 Documented information is “information required to be controlled and maintained by 
an organization and the medium on which it is contained”. 

 (ISO 9000:2015) 

 The requirement therefore focuses only on that information which needs to be documented 
and controlled for the QMS to be effective. It excludes information that does not need to be 
retained or maintained or made available for others to use during their work such as that captured 
temporarily to aid the memory. It will be information that to be conveyed accurately, reliably, 
repeatedly and consistently from one source to another, it needs to be captured on some medium 
(e.g. paper, magnetic, electronic or optical computer disc, photograph or master sample, or com-
bination thereof) and its development, use, maintenance, storage and disposal controlled. 

 Rather than stipulate the documents that need to be controlled, other than what is required 
elsewhere in the standard, ISO 9001 provides for the organization to determine what infor-
mation needs to be controlled for the QMS to be effective. This would include several differ-
ent types of documents. Some will be product, service and process specifi c, and others will 
be common to all processes. 

  Box 32.1    Risk-based-thinking in documenting information 
 Risk-based thinking permits users to get away from producing documents and ticking 
boxes for the sake of it. But it comes with a warning. If you abandon methods that 
have proved successful but costly in the past, you will need to present evidence that 
doing so won’t result in undesirable consequences. 

demonstrate their ability (see ISO 9001 clause 1) and therefore a balance had to be reached 
between leaving it to chance and what customers should expect to be available. There has 
certainly been a dramatic shift in emphasis from the fi rst version in 1987 which required 
30 specifi c procedures and 13 records to be documented. 



Chapter 32 Documented information 483

 Why is this necessary? 

 To document everything you do would be impractical and of little value. The standard 
explains that the extent of quality management system documentation can differ due to the 
size of the organization and its type of activities, processes, products and services, the com-
plexity of the processes and their interactions, and the competency of personnel. 

 How is this addressed? 

 Reasons for not documenting information 

 There are several reasons for not documenting information: 

 • If the course of action or sequence of steps cannot be predicted, a procedure or plan 
cannot be written for unforeseen events. 

 • If there is no effect on performance by allowing freedom of action or decision, there 
is no mandate to prescribe the methods to be employed. 

 • If it cannot be foreseen that any person might need to take action or make a decision 
using particular information from a process, there is no mandate to require the infor-
mation to be documented. (However you need to look beyond your own organization 
for such reasons if demonstrating due diligence in a product liability suit requires 
access to evidence.) 

 • If the action or decision is intuitive or spontaneous, no manner of documentation will 
ensure a better performance. 

 • If the action or decision needs to be habitual, documentation will be benefi cial only 
in enabling the individual to reach a level of competence. 

 Apart from those aspects where there is a legal requirement for documentation, the rest 
is entirely at the discretion of management but not all managers will see things the same 
way. Some will want their staff to follow rules and others will want their staff to use their 
initiative. 

 Factors affecting the amount of information documented 

 The documents in regular use need only detail what would not be covered by education and 
training. If you need something to be done in a particular way because it is important to 
the outcome, or to ensure it’s done in the most economical way, the method will need to be 
documented so that others may learn the method. 

 The documents should not be so short as to be worthless as a means of instruction. They 
need to provide an adequate degree of direction so that the results of using them are predict-
able. Staff should be trained for routine activities, making documented procedures unneces-
sary. However, when dealing with activities that are not routine, if you neglect to adequately 
defi ne what needs to be done and how to do it, don’t be surprised that staff don’t know what 
to do when called upon or constantly make mistakes. 

 Controlled documents 

 There are three types of controlled documents: 

 • Policies and practices, including process descriptions, guides, operating procedures 
and internal standards. 
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 • Documents derived from these policies and practices, such as drawings, specifi cations, 
plans, work instructions, technical procedures, records and reports. 

 • External documents referenced in either of the fi rst two. 

 There will always be exceptions, but in general most documents used in a management sys-
tem can be classifi ed in this way. Although all these types of documents are controlled, they 
are not subject to the same level of control. 

 •  Derived documents  are those that are derived by executing processes, for example, 
audit reports result from using the audit process, drawings result from using the design 
process, procurement specifi cations result from using the procurement process. There 
are, however, two types of derived documents: prescriptive and descriptive 
documents. 

 •  Prescriptive documents  are those that prescribe requirements, instructions, guidance, 
etc., and may be subject to change. They have issue status and approval status and 
are implemented in doing work. 

 •  Descriptive documents  result from doing work and are not implemented. They may 
have issue and approval status. Specifi cations, plans, purchase orders, drawings are all 
prescriptive whereas audit reports, test reports, inspection records are all descriptive. 

 Policies and practices 

 POLICIES 

 The only policy ISO 9001 requires is a quality policy but many other policies will constrain 
the structure and effectiveness of the QMS. Policies are guides to both thinking and action. 
As a result, they don’t tell a person how to do something; they merely channel the decision 
making along a particular line by delimiting the span of consideration (Hodgetts, 1979). Any 
statement made by management at any level that is designed to constrain the actions and 
decisions or choices of those it affects is a policy. Policies don’t have to be written down, but 
those that matter usually are. All policies set boundary conditions but many see policies as 
requirements to be met – they are requirements but only in so far as constraining an action 
or decision. By guiding the thinking and action of managers and others policies become 
essential in ensuring the effectiveness of the QMS; in fact, one could say that policies can 
make or break a QMS. 

 Different types of policies may affect the business processes: 

 • Government policy, which when translated into statutes applies to any commercial 
enterprise. 

 • Corporate policy, which applies to the business as a whole and expresses its intentions 
on particular strategic issues such as the environment, quality, fi nancial matters, mar-
keting, competitors, etc. 

 • Investment policy – how the organization will secure the future. 
 • Expansion policy – the way in which the organization will grow, both nationally and 

internationally. 
 • Personnel policy – how the organization will treat its employees and the labour unions. 
 • Safety policy – the organization’s intentions with respect to hazards in the workplace 

and to users of its products or services. 
 • Social policy – how the organization will interface with society. 
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 • Operational policy, which applies to the operations of the business, such as design, pro-
curement, manufacture, servicing and quality assurance. This may cover, for example, 

 • Pricing policy – how the pricing of products is to be determined 
 • Procurement policy – how the organization will obtain the components and services 

needed 
 • Product policy – what range of products the business is to produce 
 • Inventory policy – how the organization will maintain economic order quantities 

to meet its production schedules 
 • Production policy – how the organization will determine what it makes or buys 

and how the production resources are to be organized 
 • Servicing policy – how the organization will service the products its customers 

have purchased 

 • Department policy, which applies solely to one department, such as the particular rules a 
department manager may impose to allocate work, review output, monitor progress, etc. 

 • Industry policy, which applies to a particular industry, such as the codes of practice 
set by trade associations for a certain trade. 

 Policies can take many forms; the purpose and mission of the organization when expressed 
by the management become a policy, so do the principles or values guiding people’s 
 behaviour – what is or is not permitted by employees, whether or not they are managers. 
In organizations that have a strong value-based culture, policies are often undocumented. 
Rules are appropriate to a command and control culture. In all cases you need to ask,  what 
would be the effect on our performance as an organization if this were not documented?  If 
the answer is nothing or a response such as “well, somebody might do xyz”,  what effect will 
that have ?  Can we prevent them doing it through appropriate training?  And if we do all 
those things  how likely will it happen?  If you cannot predict with a degree of certainty that 
something will happen that should be prevented, leave people free to choose their own path 
unless it’s a legal requirement. Even in a command-and-control culture one does not need to 
write everything down, as policies are needed only for important matters where the question 
of right or wrong does not depend on circumstances at the time, or when the relevance of 
circumstances only rarely comes into the picture. 

 A common practice is to paraphrase the requirements of ISO 9001 as operational policy 
statements and include them in a Quality Manual (see also  Chapter 2 ). Although this approach 
does provide direct correlation with ISO 9001, it renders the exercise futile because users 
can read the same things by referring to ISO 9001. Operational policies should respond to 
the needs of the organization, not the standard. In fact, this is deprecated in clause 0.1 where 
it states that “it is not the intent of this International Standard to imply the need for alignment 
of documentation to the clause structure of this International Standard.” 

 PROCESS DESCRIPTIONS 

 Process descriptions are required indirectly by ISO 9001 in clause 4.4 and are necessary in 
ensuring the effectiveness of the QMS because they contain or reference everything that 
needs to be known about a process. See Companion web site for a guide to their content. 

 PROCEDURES 

 Procedures are required indirectly by ISO 9001 in clause 4.4.1c) and are necessary in ensur-
ing the effectiveness of the QMS because they lay out the steps to be taken and methods to 
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be used in setting up, operating and shutting down a process. They are often mistaken for 
processes but in general only prescribe those actions to be taken by people. 

 A procedure is a sequence of steps to execute a routine task. It informs a user how a task 
should be performed. Procedures prescribe how one should proceed in certain circumstances 
to produce a desired output. Procedures are documented when it is important for the routines 
to be undertaken in the same way each time. 

 Procedures can only work where judgment is no longer required or necessary. Once you 
need to make a judgement, you cannot prescribe what you might or might not do with the 
information in front of you. A form of judgement-based procedure is a decision tree that 
fl ows down a chain of questions to which either a yes or a no will route you down a different 
branch. The chart does not answer your questions but is a guide to decision-making. 

 There remains confusion between processes and procedures, and this is addressed in 
 Chapter 9 . 

 The relationship between processes and the defi ning documentations such as procedures, 
instructions, standards and guides is illustrated in  Figure 32.1 .   

 STANDARDS 

 Standards are required indirectly by ISO 9001 in clauses 4.4.1c), 8.1, 8.3.3, 8.3.5, 8.4.1, 8.5.1 
and 9.2.2 and are essential in ensuring the effectiveness of the QMS because they defi ne the cri-
teria required to judge the acceptability of the measured process capability and product quality. 

 Standards defi ne the acceptance criteria for judging the quality of an activity, a document, 
a product or a service. There are national standards, international standards, standards for 
a particular industry and company standards. Standards may be in diagrammatic form or 
narrative form or a mixture of the two. Standards need to be referenced in process descrip-
tions or operating procedures. These standards are in fact your quality standards. Product 
and service standards describe features and characteristics that your products and services 

Figure 32.1   The relationship between processes and the defi ning documents
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must possess. Some may be type specifi c, others may apply to a range of products or types 
of products and services some may apply to all products and services whatever their type. 

 GUIDES OR CODES OF PRACTICE 

 Guides or codes of practice are required by ISO 9001 in clause 8.3.3 and implied in 7.1.6. 
They are necessary in ensuring the effectiveness of the QMS because they provide informa-
tion of use during the preparation, operation, shut down and troubleshooting of processes. 

 Guides are aids to decision-making and to the conduct of activities. They are useful as a 
means of documenting your experience and knowledge and should contain examples, illus-
trations, hints and tips to help staff perform their work as well as possible. Without such 
guides, organizations become vulnerable after laying off staff in a recession. Unless you 
capture best practice, staff take their experience with them and the organization loses its 
capability see also  Chapter 28 . 

 Derived documents 

 There are several types of derived documents. 

 SPECIFICATIONS 

 Specifi cation are indirectly required by ISO 9001 in clauses 8.2, 8.3, 8.4 and 8.5 These are 
crucial in ensuring the effectiveness of the QMS because they govern the characteristics of 
the inputs and outputs and are thus used in process and product design and monitoring and 
measurement. 

 PLANS 

 Plans are required by ISO 9001 in clauses 6.2, 6.3, 8.1, 8.3.2, 9.2 and 9.3. Plans are crucial in 
ensuring the effectiveness of the QMS because they lay out the work that is to be carried out 
to meet requirements. Unfortunately, the word  plan  can be used to describe any intent, will 
or future action so that specifi cations, procedures and process descriptions could be called 
plans when they are part of what you intend to do. A plan is a statement of the provisions that 
have been made to achieve a certain objective. It describes the work to be done and how the 
work will be done and managed. 

 REPORTS 

 Reports are indirectly requirement by ISO 9001 in clauses 5.3, 8.5.3, 9.1.3 and 9.2.2. Reports 
are useful in ensuring the effectiveness of the QMS because they contain information about 
the process or the product being processed or the service being provided, the performance of 
the QMS and feedback from stakeholders. They may be used to guide decision-making both 
in the design and the operation of processes. 

 RECORDS 

 Records are “documents stating results achieved or providing evidence of activities per-
formed” (ISO 9000:2015). Records are required by ISO 9001 in all clauses where docu-
mented information is to be retained but this is not indicative that no others are necessary. 
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Records are essential in ensuring the effectiveness of the QMS because they capture factual 
performance from which decisions on process performance can be made. The reason for 
establishing records is to provide information necessary for managing processes, meeting 
objectives and demonstrating compliance with requirements – both customer requirements 
and legal requirements. It is from records that reports are compiled. 

 Records are produced during an event or immediately afterwards. Records do not arise 
from contemplation. They contain facts, the raw data as obtained from observation or mea-
surement and produced manually or automatically. 

 There is no requirement to produce records solely to satisfy an auditor. The records con-
cerned are those for the effective operation of the organization’s QMS and they are records that 
need to be controlled (i.e. prevented from loss and alteration). If a record has no useful purpose 
within the management system, there is no requirement that it be established or maintained. 

 INSTRUCTIONS 

 Instructions are indirectly required by ISO 9001 in clause 8.5.1. Instructions are crucial 
in ensuring the effectiveness of the QMS because they cause processes to be initiated and 
defi ne variables that are specifi c to the date and time, location, product or customer con-
cerned. Work instructions defi ne the work required in terms of who is to perform it, when it 
is to commence and when it is to be completed. They also include what standard the work 
must meet and any other instructions that constrain the quality, quantity, delivery and cost 
of the work required. Work instructions are the product of implementing an operating proce-
dure or a document standard (see further explanation below). 

 In simple terms, instructions command work to be done, procedures defi ne the sequence 
of steps to execute the work to be done. Instructions may or may not refer to procedures that 
defi ne how an activity is performed. In many cases an instruction might be a single com-
mand such as:  Pack these goods  and not be documented except perhaps on a Post-it Note 
you fi nd on your desk on return from lunch. Such instructions are transient and unnecessary 
to retain. However, the manager may issue an instruction for certain goods to be packed in 
a particular way on a specifi ed date and the package to be marked with the contents and the 
address to which it is to be delivered; such detail that it needs to be written down. So that 
the task is carried out properly, the methods of packing may be specifi ed in a procedure. The 
procedure would not contain specifi c details of a particular package – this is the purpose of 
the instruction. The procedure is dormant until the instruction to use it is initiated or until 
personnel are motivated to refer to it. If the instruction is destroyed after being implemented, 
there is nothing to refer to if an error is subsequently detected. 

 INTERNAL REFERENCES 

 These documents are useful in ensuring the effectiveness of the QMS because they will 
contain data and information relevant to the equipment, people, facilities or other factors on 
which an activity or the setup or operation of a process depends. Reference documents differ 
from other types of documents in that they simply contain data or information that is useful 
in carrying out a task. They are not used to prescribe requirements or describe results 

 External reference documents 

 These documents are those not produced by the organization but used by the organization as a 
source of data and information, consequently the categories of external reference documents 
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are identifi ed by their source. There are several types, including national and international 
standards, public data, customer data, supplier data and industry data. 

 Competence and documentation 

 Competence may depend on the availability of documentation. For example, a designer will 
refer to data sheets to assist in selecting components not because of a lack of competence but 
because of a person’s limited memory and a desire for accuracy. The designer can remember 
where to look for the relevant data sheets, but not the details. If the document containing 
the relevant data cannot be found, the designer is unable to do the job and therefore cannot 
demonstrate competence. 

 When personnel are new to a job, they need education and training. Documentation is 
needed to assist in this process for two reasons: fi rst to make the process repeatable and pre-
dictable and second to provide a memory bank that is more reliable than the human memory. 
As people learn the job they begin to rely less and less on documentation to the extent that 
in some cases, no supporting documentation may be used at all to produce the required 
output. This does not mean that once the people are competent you can throw away your 
documentation. It may not be used daily, but you will inevitably have new staff to train and 
improvements to make to your existing processes. You will then need the documentation as 
a source of information to do both. 

 How is this demonstrated? 

 Demonstrating that documented information necessary for the effectiveness of the QMS has 
been determined may be accomplished by presenting process descriptions that list the docu-
mented information that is to be used in and generated by the process. 

 Identifying and describing documented information (7.5.2a) 

 What does this mean? 

 A document is appropriately identifi ed if it carries some indication that will quickly distin-
guish it from documents of the same type or purpose and enables its timely retrieval from 
storage media. 

 Why is this necessary? 

 Confusion with document identity could result in a document being misplaced, destroyed 
or otherwise being unobtainable. It can also result in incorrect documents being located, 
changed or used. The consequences may be trivial if the error is easily corrected but may 
be quite serious if it goes undetected, particularly if the document contains information that 
people are reliant on for its accuracy and legitimacy. Any document that requires a reader 
to browse through it looking for clues as to what it is, is clearly not appropriately identifi ed. 

 How is this addressed? 

 Where documented information is frequently referenced in other documents or in conver-
sation it would be appropriate if the reference contained meaningful elements that enables 
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timely retrieval, but inappropriate if it was just a random number with no meaning and dif-
fi cult to locate. However, it may be sensible to assign meaningless numbers automatically 
in electronic storage system to prevent inadvertent overwriting of current versions. In such 
cases, there, is an identifi cation by which a document is known and a technical identifi cation 
which is used electronically. 

 All documents should carry a date and where documents are subject to change it is also 
prudent for the identifi cation to include the version and its date of release. In addition, the 
issuing authority should be denoted so that users are aware of the documents origin. A docu-
ment description is the title it carries on the front and/or in the header or footer and may 
include a subtitle for further identifi cation. 

 How is this demonstrated? 

 Demonstrating the appropriate identifi cation and description of documented information 
may be accomplished by: 

 a) presenting documentation standards showing the identifi cation conventions that are to 
be used and the provisions made to enable users to distinguish between similar 
documents; 

 b) selecting a sample of documents and presenting evidence that the conventions are 
being followed. 

 Determining appropriate format and media (7.5.2b) 

 What does this mean? 

  Box 32.2    New format and media requirement 
 The only reference to document format and medium in the 2008 version was a note in 
clause 4.2.1. It has now been recognized that the format and medium of documented 
information does have a bearing on its usability and therefore becomes a quality char-
acteristic. It is also an important element in the communication process because if the 
chosen format and medium is inappropriate the information cannot be decoded by the 
recipient. 

 At one time, we only had two ways of transmitting information, oral and written, but then 
came photography and audio recording on shellac, vinyl, magnetic tape, video tape, fl oppy 
disc and later audio and video recording on optical disc and semiconductor memory. Appar-
ently, 2002 marked the beginning of the digital age for information storage, when more infor-
mation was being stored on digital than on analogue storage devices (Wikipedia (5), 2015). 

 Why is this necessary? 

 When we create and transmit information, we often assume it can be decoded by the intended 
recipient but we may fi nd to our cost that the assumption was unwise. The recipient may not 
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speak the same language, may not possess the version of software to open the fi le or may 
not even have a computer. Every organization differs in the devices it uses to create, transmit 
and access documented information. Small suppliers run their operations on a tight budget 
so often can’t afford to upgrade their software every time there is a new version. There is 
a risk that recipients won’t be able to access the information thereby causing disruption in 
processes and jeopardizing delivery from suppliers or to customers. 

 How is this addressed? 

 Standardizing tools and platforms 

 To minimize the risk of recipients within the organization not being able to access informa-
tion provided to them, organizations often standardize on the tools and platforms used to 
create and transmit documented information. As indicated earlier, this can present a fi nancial 
burden that causes compromises to be made, for example, the sales and marketing depart-
ment has upgraded to the latest operating system and association applications because they 
interface with customers but the facility maintenance department is still using old comput-
ers running an operating system and applications that are incompatible with those of sales 
and marketing. However, they still need access to policies and procedures and if they can’t 
receive them electronically, they will revert to using uncontrolled paper copies. 

 Any standardization can usually only apply within the organization. Customers and other 
stakeholders would not take kindly to having to purchase new devices to access the informa-
tion provided by the organization. For this reason, organizations tend to adopt a common 
standard for documents transmitted externally unless by prior arrangement. The Portable 
Document Format (PDF) was invented by Dr John E. Warnock in 1991 for this purpose, and 
he has guided and shaped not only Adobe technology, which he co-founded with Charles 
Geschke, but the industry of information technology as a whole. 

 Designing processes to mitigate risk 

 In any process that produces information there needs to be a stage where consideration is 
given to the format in which it is prepared, the format and medium on which it is transmit-
ted and the devices available to the recipient. This means that producers of information 
need to consider the devices the intended recipients of the information have available and 
what information needs to be provided prior to opening fi les that will alert recipients to 
take the actions needed to enable them to access the fi le. It is commonplace on websites to 
provide various options for downloading information (e.g. PDF, WORD, HTML) and dif-
ferent size fi les thereby accommodating different download speeds. See also  Chapter 18  on 
customer focus. 

 Updating 

 Information may have been documented on paper, magnetic tape, electronic or optical com-
puter disc, photographs or a combination thereof and when it comes to updating it consid-
eration needs to be given to its format and medium. Whether the opportunity should be 
taken to transfer the information from one medium to another and whether to do this for all 
or only for the information that requires updating, is at the discretion of the organization’s 
management. 
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 Archiving 

 Archives are collections of documents or records which have been selected for permanent 
preservation because of their value as evidence or as a source for historical or other research. 
Consideration should be given to the format and medium of documented information that is 
destined for archiving because after a few years it may only be accessible on obsolete devices. 

 Language issues 

 The language in which documented information is created becomes an issue when the infor-
mation is needed in other languages and translation services need to be used. Depending on 
the nature of the information and the users, it may be necessary to require reverse translation 
by another agency to confi rm the accuracy of the fi rst translation. Maintaining synchroniza-
tion between different language versions can consume a lot of resource, and so translations 
are not often commissioned until the information has been approved. 

 Equality issues 

 Consideration needs to be given to the abilities of the recipient and the regulations that apply 
such as legislation for the disabled as this may affect font size and colour contrast in paper 
documents and on computer displays. 

 Environmental issues 

 Account needs to be taken of the different locations and environments where the information 
will be used as information transmitted on paper may be accessible in ambient conditions but 
in an environment where moisture, dirt, grease is commonplace it won’t be durable. Informa-
tion transmitted electronically may be accessible on a handheld device by a worker inside a 
building but not be visible when the worker needs it outside the building in bright sunlight. 

 Security issues 

 Information transmitted electronically may have embedded security features that prevent 
copying and printing, etc. These may get in the way of legitimate use by prevent a user print-
ing a copy to take to a meeting. 

 How is this demonstrated? 

 Demonstrating that the appropriate format and media is used when creating and updating 
documented information may be accomplished by: 

 a) presenting evidence of policies and/or codes of practice that mitigate risks associated 
with multi-format and multimedia; 

 b) presenting evidence showing that in process design, consideration is given to format 
and media issues before documented information is released and updated; 

 c) selecting a representative sample of documented information of different formats and 
media and presenting evidence that the declared policies and/or codes of practice have 
been followed. 
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 Review and approval of documented information (7.5.2c) 

 What does this mean? 

 A review is a “determination of the suitability, adequacy or effectiveness of an object to 
achieve established objectives” (ISO 9000:2015), and translating this into plain English 
using the defi nitions in ISO JTCG Guide N360 (see  Box 56.1 ) we get: 

 a) The suitability of documented information is judged by how well it fi ts its intended 
use. 

 b) The adequacy of documented information is judged by how well it covers the subject 
matter. 

 c) The effectiveness of documented information is judged by how well it fulfi ls its 
objective. 

 Appropriate review and approval means that the relevant interested parties have been given 
the opportunity to determine the suitability and adequacy of the document; that the desig-
nated approval authorities have considered the comments from the reviewers and checked 
there are no outstanding issues and have agreed the documented information may be 
released. 

 Why is this necessary? 

 By subjecting documented information to an approval process prior to its use you can ensure 
that the documents in use are fi t for their purpose and make a positive contribution to the 
organization. Such a practice will also ensure that no unapproved documents are in circula-
tion, thereby preventing errors from the use of invalid documents 

 How is this addressed? 

 When creating or updating a document, it goes through several stages, and a review followed 
by its approval will be carried out at some point before the document or an updated version 
of it is released. 

 Review process 

 Judging what an appropriate review is depends on the type of document, its purpose and on 
who the stakeholders are. A review by the author may be appropriate for a document with a 
narrow interest but a panel of experts including customers might be appropriate for a docu-
ment with wide interest such as one specifying product or service characteristics. 

 One of the diffi culties in soliciting comments to documents is that you will gather com-
ment on what you have written but not on what you have omitted. A useful method is to 
ensure that the procedures requiring the document specify the acceptance criteria so that the 
reviewers and approvers can check the document against an agreed standard. Users should 
be the prime participants in the review process so that the resultant documents refl ect their 
needs and are fi t for the intended purpose. 

 When judging the suitability of documented information, consideration needs to be given 
to the contribution it makes to the organization. If its provisions save resources, are a good 
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fi t with other policies and practices and advance the organization towards its vision it would 
be judged as making a positive contribution. 

 Provision will need to be made for assessing the comments, reconciling differences of 
opinion and reaching a consensus on the fi nal draft before the document is released for 
approval. 

 Approval process 

 In some cases, it may not be necessary for anyone other than one person to approve a docu-
ment. In others, it may be necessary for several people to approve a document each approv-
ing it for a particular aspect such as technical authority, fi nancial authority, project authority. 
It all depends on whether the subject matter comes within the scope of one person’s authority 
or several. 

 The process descriptions or procedures should identify who the approval authorities are, 
by their role or function, preferably not their job title and certainly not by their name because 
both can change. The procedure need only state that the document be approved (e.g. by the 
chief designer) prior to issue. Another method is to assign each document to a custodian. 
The custodian is a person who takes responsibility for its contents and to whom all change 
requests need to be submitted. A separate list of document custodians can be maintained, and 
the procedure need only state that the custodian approves the document. 

 The standard doesn’t require that documents visibly display approval but it is necessary 
to be able to demonstrate through the process controls that only approved documents can 
be released into the user domain. With electronic systems, indication of approval is accom-
plished by electronic signature captured by the software as a function of the security provi-
sions. These can be set up to permit only certain personnel to enter data in the approval fi eld 
of the document. The software is often not as fl exible as paper-based systems and therefore 
provisions need to be made for dealing with situations where the designated approval author-
ity is unavailable. If you let competency determine authority rather than position, other per-
sonnel will be able to approve documents because their electronic signature will provide 
traceability. 

 With most electronic fi le formats, you can access the document properties from the Tool-
bar. Document properties can tell you when the document was created, modifi ed, accessed 
and printed. But it can also tell you who the author was and who approved it provided the 
author entered this information before publication. 

 How is this demonstrated? 

 Demonstrating that documented information is subject to appropriate review and approval 
for suitability and adequacy may be accomplished by: 

 a) presenting evidence of a process for the review and approval of documented informa-
tion that is created and updated; 

 b) showing the provisions made for document review and approval, selection of reviewers 
and approval authorities, the review criteria, collection and assessment of comments 
and for document approval when comments have been satisfactorily resolved; 

 c) selecting a representative sample of documents in use and presenting evidence of their 
review and approval and how reviewers reached a consensus on the document’s suit-
ability and adequacy. 
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 d) selecting a representative sample of documents in use and providing evidence that 
they were approved in accordance with declared process prior to release for use. 

 Availability and suitability of documented information 
(7.5.3.1a and 7.5.3.2a) 

 What does this mean? 

 Availability for use means the users have access to the documents they need at the location 
where the work is to be performed and when they need access to it. It does not mean that 
users should possess copies of the documents they need, in fact this is undesirable because 
the copies may become outdated and not withdrawn from use. Suitable for use means that 
the version of a document that is available is the version that is to be used for a task and that 
it’s complete and readable using the devices at that location. It may not be the latest version 
because there may be a reason to use a different version of a document such as when building 
or repairing different versions of the same product. 

 Controlling documented information in this context means putting in place provisions that 
ensure that only valid documents are available for use where and when they are needed and 
that users are unable to inadvertently gain access to any invalid versions of those documents. 

 Why is this necessary? 

 Information essential for the performance of work needs to be available to those performing 
it otherwise they may resort to other means of obtaining what they need that may result in 
errors, ineffi ciencies and hazards. 

 How is this addressed? 

 The document availability requirement applies to internal and external documents alike even 
though there is a separate requirement for external documents to be controlled. Customer 
documents such as contracts, drawings, specifi cations and standards need to be available 
to those who need them to execute their responsibilities. Often these documents are only 
held in paper form and therefore distribution lists will be needed to control their location. 
If documents in the public domain are required, they only need be available when required 
for use and need not be available from the moment they are specifi ed in a specifi cation or 
procedure. If you provide a lending service to users of copyrighted documents, you would 
need a register indicating to whom they were loaned so that you can retrieve them when 
needed by others. 

 How is this demonstrated? 

 Demonstrating that documented information is available and suitable for use, where and 
when it is needed may be accomplished by: 

 a) selecting a representative sample of process descriptions; 
 b) showing that personnel engaged in these processes can access the specifi ed documented 

information when and where they need it and that it’s suitable for the activities they 
are required to carry out. 
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 Protection of documented information (7.5.3.1b) 

 What does this mean? 

  Box 32.3    New requirement for protection 
 The 2008 version only required protection of records, which applied to the protection 
of records from dirt and moisture in the workplace environment. The 2015 version 
now recognizes the external threats to information technology and extends the protec-
tion requirement accordingly. 

 There are two requirements concerning the protection of documented information. One 
refers to protection from loss of confi dentiality, improper use, or loss of integrity and the 
other refers to protection against the unintended alteration of records. The second is self-
explanatory, but the fi rst does require some explanation as to what it means. 

 Document information is vulnerable to unauthorized denial of use, modifi cation and 
release contrary to the desire of the organization controlling the information. An unauthor-
ized person may be able to read and take advantage of information, an intruder can prevent 
an authorized user from referring to or modifying information and an unauthorized person 
may be able to make changes in stored information even without reading that information. 
These intrusions are characterized as computer viruses, malware, phishing, cybercrime, 
spoofi ng, hacking, PC hijack, spyware, etc. 

 Why is this necessary? 

 The complexity of the modern age means that organizations rely heavily on documented 
information to function and with that face a range of risks that may affect their ability to 
function effi ciently and effectively. All information held or processed by an organization is 
subject to threats of attack, error, nature (e.g. fl ood or fi re) etc., and is subject to vulnerability 
inherent in its use (ISO/IEC 27000, 2016). 

 There are legal requirements on data protection with which organizations must com-
ply but documented information and the platform on which it is stored is not inherently 
secure unless made so. The alteration of records by the organization’s personnel may be 
due to human error. However, there are also competitors that would gain an advantage 
were they to have access to proprietary information and there are other interested parties 
that seek to acquire information for personal gain or to cause harm and so protection 
of documented information is necessary to prevent such inadvertent and unauthorized 
actions. 

 How is this addressed? 

 Protection against unauthorized denial of use, modifi cation and release 

 Most of the protection mechanisms are associated with IT security systems which are out-
side the scope of this Handbook. For solutions to information protection issues, it is recom-
mended that ISO/IEC 27000:2016 is consulted for general guidance and that ISO/IEC 27002 
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in particular is consulted for guidance on dealing with particular threats and platforms. The 
topics ISO/IEC 27002:2013 addresses include: 

 • Mobile devices and teleworking 
 • Media handling 
 • Access control 
 • Cryptographic controls 
 • Protection from malware 
 • Information backup 
 • Network security 
 • Information security in supplier relationships 
 • Compliance issues 

 ISO/IEC 27002 is designed not only for organizations to use as a reference for selecting 
controls within the process of implementing an information security management system 
based on ISO/IEC 27000 but also as a guidance document for organizations implementing 
commonly accepted information security controls (ISO/IEC 27002, 2013) 

 From a quality management perspective, it is important that an appropriate information 
security strategy is adopted that will provide an adequate degree of protection. This strategy 
should be derived from soundly based principles and practices and provide for the informa-
tion security provisions to be periodically assessed and the results addressed in the manage-
ment review see  Chapter 56 . 

 Protecting against inadvertent alteration 

 A way of avoiding inadvertent change in digital media is to publish documents in a portable 
document format (PDF), CD-R or store them in a database that locks any documents that are 
retrieved as this provides built-in security measures. Users access the documents through 
a web browser or directly from a server with controlled access. The users can’t change 
documents but may be permitted to print them and naturally, printed versions would be 
uncontrolled. 

 If unprotected digital media are available for users, inadvertent change can be a real prob-
lem. A document that has been approved might easily be changed simply because the  current 
date  has been used in the approval date fi eld. This would result in a change in the  approval 
date  every time a user accesses the document. Proprietary software claiming to meet the 
requirements of ISO 9001 for document control may not contain all the features you need. 
Whatever the controls, they need rigorous testing to ensure that the documents are secure 
from unauthorized change. 

 How is this demonstrated? 

 The objective of a secure system is to prevent all unauthorized use of information. It is hard 
to prove that this objective has been achieved, for one must demonstrate that every possible 
threat has been anticipated and a corresponding effective solution put in place. Thus, an 
expansive view of the problem is most appropriate to help ensure that no gaps appear in the 
strategy. In contrast, a narrow concentration on protection mechanisms, especially those log-
ically impossible to defeat, may lead to false confi dence in the system as a whole (Saltzer & 
Schroeder, 1975). ISO/IEC 27004 provides guidance on information security measurement. 
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 Demonstrating that documented information is adequately protected may be accomplished 
from an analysis of the data logs generated by the installed security software together with 
reports from users. 

 Controlling distribution, access, retrieval and use (7.5.3.2a) 

 What does this mean? 

 Distribution, access, retrieval and use are actions taken to bring documented information to 
those who require it and therefore in addressing each of these actions we would be deciding the 
what and why and when and how and where and who of distribution, access, retrieval and use. 

 Why is this necessary? 

 To control documented information, it is necessary to control their development, approval, 
release, security, change, distribution, storage, access, retrieval, use, maintenance, obsoles-
cence and disposal. There are many actions one needs to take with documented informa-
tion. If any of these actions are not controlled, the information may not be available when 
required or its quality may be compromised. 

 How is this addressed? 

 This is a case for document control procedures but because the distribution, access, retrieval 
and use of each document may differ the decisions will probably be document specifi c. What 
a general document control procedure can do is provide the policies for guiding thinking and 
action. Distribution, access, retrieval and use are closely related overlapping subjects but to 
focus on specifi c aspects of each they are addressed separately. 

 Releasing documents 

 The term release in the context of documents means that the digital fi le is uploaded onto 
the server to be accessed by authorized users. You will, of course, wish to release draft 
documents for comment but obviously, they cannot be reviewed and approved beforehand. 
Your draft documents need to be denoted as such and held on a different server or in a dif-
ferent directory to approved versions and provisions made to prohibit draft documents being 
released into the user domain. 

 Distribution of documented information 

 For documented information to be available to those who need it, the intended user needs 
access rights to the server where it is located and access to the appropriate devices and soft-
ware to read the fi le. 

 Access to documented information 

 There will be several reasons why a person needs access to documented information; most 
of them will be legitimate but it’s also necessary to make provision to prevent illegitimate 
access and unauthorized change. 
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 Where hard copies are taken from digital versions watermarks can be imprinted which 
alert users that the copy in their possession may not be the latest version and this will prompt 
a user to check the database. 

 Access to digital media can be controlled through the server on which they are stored and 
there are a range of options such as access to view, to print, to comment, to change or to save 
on another device. These can be restricted so it’s necessary to set access permissions that 
are appropriate to the role of the individual user to prevent undesirable effects, for example, 
access to archive copies, or  insurance copies , may be limited to an administrator and access 
to records will be limited to view and print so that deliberate or inadvertent change is denied. 
A balance should be attained between security of the information and their accessibility. You 
may need to consider those who work outside normal working hours and those rare occa-
sions when the troubleshooters are working late, perhaps away from base with their only 
contact via a computer link. 

 A question often asked by auditors is:  How do you know you have the correct version of 
that document?  The question should not arise with an electronically controlled documenta-
tion system that prohibits access to invalid versions. 

 With digital media, access to obsolete documents can be barred to all except the cho-
sen few. All it needs is for operational versions to be held in an operational directory and 
archived versions to be transferred into an archive directory automatically when a new ver-
sion is released. On being transferred the revision status should be changed automatically in 
a way that indicates that later versions have been released. 

 Retrieval of documented information 

 You may grant access to documented information but that’s of no use if the user cannot 
retrieve it on demand. For digital media, the most common approach is to use search 
engines that display results from which a user can select the information wanted. A unique 
identity, recognizable codes and a date make retrieval easier so that users will know they 
are not only looking at the right document but it’s also the version of it they are looking 
for. It’s important not to put obstacles in the way of people who simply want to do their 
job. This can happen for the best of reasons such as security and confi dentiality, but if a 
process requires the information, a way should be found to enable its retrieval without 
undue delay. 

 In providing record retrieval you need to consider two aspects. There’s a need to 
enable authorized retrieval of records and prohibit unauthorized retrieval. If records 
are held in a secure directory, you need to nominate certain persons with access rights 
and ensure that these people can be contacted in an emergency. Your procedures should 
defi ne how you provide and prohibit access to the records. With digital media, pass-
word protection will accomplish this objective provided you control the enabling and 
disabling of passwords in the records database. For this reason, it is advisable to install 
a personnel termination or movement process that ensures that passwords are disabled 
on departure of staff from their current post. The last thing you’d want is to install a 
user-friendly retrieval mechanism that enabled disgruntled employees to remove the 
corporate memory! 

 Another issue is the application software needed to display digital information. You need 
to be vigilant and assess whether any information is vulnerable to obsolescence in the appli-
cation software and take appropriate action (e.g. there may be names of departments, loca-
tions and other data that may change following a reorganization). 
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 Use of documented information 

 In pre-planned processes the documented information to be used should be referenced in the 
process descriptions or in derived documents so that those documents not specifi ed are not 
essential. However, there may be a need to impose limitations or restrictions as to its use for 
commercial or security purposes. In exploratory work, such as studies, investigations and 
surveys, one cannot predict what documents might be needed, and it is these cases that one 
should proceed with caution. 

 It is a commonly held belief that objects should be used only for their intended purpose and 
it’s your own fault if there are undesirable consequences but if we had adhered to that policy 
many innovations would not have come about. In fact, we cannot predict to any degree of accu-
racy what documentation information will be used other than that which has been prescribed. 
There is, of course, its intended use, but then there will be other uses and some of these may 
cause problems. A standard such as ISO 9001 is intended to be used to assess an organiza-
tion’s QMS but we often fi nd that it is used to design the organization’s QMS and as a result 
the QMS turns out to be less effective than it might have been because the standard provides 
few explanations and no methods. Some documents may be used in investigations, others in 
litigation and care should be taken to avoid taking statements out of context as the terminology 
used will be appropriate to the intended context and possibly no other. Language changes over 
decades so when using documents, research papers from many decades ago, again one should 
proceed with caution because the terms used may have had a meaning different to the current 
day. Another misuse is using records as evidence of conformity when if one digs beneath the 
surface, one fi nds their quality to be suspect (e.g. the criteria does not match their intended use 
and even though the results show conformity), there’s a lack of objective information such as 
the prevailing conditions at the time the observations were made. 

 How is this demonstrated? 

 Demonstrating that distribution, access, retrieval and use of documented information have 
been addressed may be accomplished by: 

 a) presenting evidence of document control policies that address document distribution, 
access, retrieval and use to the degree appropriate to the type and class of documents; 

 b) selecting a representative sample of key activities covering the scope of the QMS and 
showing that the personnel: 

     i can access the information they need to do their job (i.e. get into the library); 
   ii can retrieve the specifi c information they need (i.e. fi nd what they’re looking for); 
 iii know what authority they have to access, print, change or store offl ine the infor-

mation they need; 
 iv are aware of any limitations and restrictions pertaining to use of the information. 

 Storage and preservation of documented information (7.5.3.2b) 

 What does this mean? 

 As documented information can be contained on a range of media, the requirement applies 
not only to the storage and preservation of the media containing the information, but also to 
the selection of appropriate media on which the information is to be stored. 
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 The storage and preservation of documented information are actions taken to maintain the 
integrity of information awaiting use and therefore in addressing each of these actions we 
would be deciding the what and why and when and how and where and who of document 
storage and preservation. Legibility is one aspect of preservation and refers to the ease with 
which the information in a document can be read or viewed by the human eye. 

 Why is this necessary? 

 The conditions under which documented information is stored are crucial to its integrity. 
Incorrect temperature and relative humidity can cause signifi cant damage to books and doc-
uments in hard copy. Warm, damp conditions provide more energy and so increase the speed 
of decay. Sources of magnetic radiation can cause loss of data on digital media. Also, if an 
inappropriate media is selected, the information may not be retrievable on all devices from 
which it needs to be accessed. The means of transmission and use of documents may also 
cause degradation such that they fail to convey the information originally intended. 

 How is this addressed? 

 Storage conditions 

 In the digital age, most information can be stored on digital media of one form or another, 
and users should be made aware of the media manufacture’s storage conditions. In both 
cases, you need to control the process and the conditions of storage. Advice on preservation 
of books and documents in hard copy, including the environmental conditions that should be 
maintained, is available from (British Library Preservation Advisory Centre, 2013). 

 Staff in possession of hard copy and digital media should be alert to changes in stor-
age conditions and take appropriate action when the conditions may be compromised. Staff 
responsible for the areas in which hard copy and digital media are stored should check peri-
odically the conditions are being maintained. 

 Storage of records 

 With paper archives, you will need to maintain records of what is where and if the server is 
under the control of another group inside or outside the organization, you will need adequate 
controls to prevent loss of identity and inadvertent destruction. A booking in/out system should 
be used for completed records when they are in storage to prevent unauthorized removal. 

 You will need a means of ensuring that you have all the records that have been produced 
and that none are missing or if they are, you know the reason. One solution is for the fi le name 
to contain a sequential number so that not only are they listed in numerical order in the direc-
tory, you can also easily detect if any are missing and easily retrieve them. Records should be 
secured from inadvertent deletion by protection methods that prevent their deletion. 

 Preservation of legibility 

 Generally, any document that is printed or photocopied should be checked for legibility 
before distribution. Legibility is not often a problem with electronically controlled docu-
ments. However, there are cases where diagrams cannot be magnifi ed on screen so it would 
be prudent to verify the capability of the technology before releasing documents. Photographs 
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and other scanned images may not transfer as well as the original and lose detail so care must 
be taken in selecting appropriate equipment for this task. Not every user will have 20:20 
vision! Many organizations now scan records to store in Portable Document Format (PDF) 
and make them available over a network, but there are variations in the quality of scanned 
images which can render the records illegible. Checks on image quality should therefore be 
performed before destroying the original. Documents used in a workshop environment may 
require protection from oil and grease. Unlike prescriptive documents, records may contain 
handwritten elements and therefore it is important that the handwriting is legible. Signatures 
are not always legible, so it is prudent to have a policy of printing the name under the signa-
ture. Documents subject to frequent photocopying can degrade and result in illegible areas. 

 In service areas where staff interface with the customer, till receipts need to be legible for 
the customer to return goods and exercise their rights to a refund. 

 Preventing loss 

 The action taken depends on whether the media is paper or digital and how the information 
is lost. Paper media can be lost by damage or lost by theft, the former being less serious than 
the latter. To avoid losing originals they shouldn’t be used for work and should be stored 
securely so that a copy damaged in the work environment is not critical. 

 To guard against loss of originals it is prudent to produce additional copies of critical 
information as an insurance against inadvertent loss. These insurance copies should be 
stored in a remote location under the control of the same authority that controls the original 
documented information. 

 Records, especially those used in workshop environments, can become soiled and there-
fore provisions should be made to protect them against attack by lubricants, dust, oil and 
other materials which may render them unusable. Plastic wallets can provide adequate pro-
tection whilst records remain in use. You will also need to consider loss by fi re, theft, and 
unauthorized removal. 

 Back-up and offsite data storage 

 Insurance copies of computer disks should also be kept in case of problems with the hard 
disk or the fi le server. Data back-up at defi ned periods should be conducted and the backed-
up data stored securely at a different location than the original data. It’s important to have 
back-up hard drives either disconnected from computers when not being used or password 
protected so that ransomware cannot install unauthorized encryption. 

 Outsourced data storage 

 Another option is to outsource data storage.  Cloud storage  is a model of data storage in 
which the digital data are stored in logical pools, the physical storage spans multiple serv-
ers and often locations, and the physical environment is typically owned and managed by 
a hosting company. However, outsourcing data storage increases the attack surface area. 
When data have been distributed, they are stored at more locations, increasing the risk of 
unauthorized physical access to the data. The number of people with access to the data who 
could be compromised (i.e. bribed, or coerced) increases dramatically (Wikipedia (6), 2015). 
But cloud storage does have many advantages so it’s a question of managing the risks (see 
 Chapter 21 ). ISO/IEC 27017 also deals with cloud storage. 
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 How is this demonstrated? 

 Demonstrating that the storage and preservation of documented information has been 
addressed may be accomplished by: 

 a) presenting evidence of the procedures, work instructions or training manuals that 
specify the storage and presentation policies for documented information; 

 b) selecting a representative sample of documents in hard copy and digital media within 
key processes, and verifying: 

   i that the prescribed storage conditions are being maintained; 
 ii that the information, particularly any graphics they contain, is legible throughout. 

 Controlling changes to documented information (7.5.3.2c) 

 What does this mean? 

 There are fi ve clauses that address change of one form or another and how they are related is 
shown graphically in  Figure 32.2 . Clause 7.5.3.2c only relates to changes to the information 
carrier (the media) the others relate to changes to the information which is why the require-
ment refers to version control and not confi guration control.   

 Changes to documented information are under control when: 

 • authorized changes are implemented; 
 • unauthorized changes are prevented from being implemented; 
 • revised documents are subject to re-approval as verifi cation of continues fi tness for 

use; 
 • users can distinguish between controlled and uncontrolled documents; 
 • users can determine the version they are looking at; 
 • users can establish what has been changed in a document following its revision. 

Figure 32.2   Relationship between clauses addressing change
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 Why is this necessary? 

 Were there to be no control of changes to documented information, it would quickly lose its 
integrity and the quality of work that depends on its integrity would deteriorate. It is necessary 
to denote the revision status of documents so that fi rst and when necessary, planners can indi-
cate the version that is to be used and second, that users can clearly establish which version 
they are using or which version they require to avoid inadvertent use of incorrect versions. 

 How is this addressed? 

 What is a change? 

 In controlling changes, it is necessary to defi ne what constitutes a change to documented 
information. If you allow any markings on hard copies of documents, you should specify 
those that must be supported by change notes and those that do not. Markings that add com-
ment or correct typographical errors are not changes but annotations. Alterations that modify 
instructions are changes and need prior approval. The approval may be in the form of a 
change note that details the changes that have been approved. 

 Depending on the security features of the PDF fi les it may be possible to annotate docu-
ments and save them locally. These are not changes, but the software may also allow text 
and object changes which are more serious and should be disabled in an approved document. 

 The change process 

 The document change process may consist of several key stages such as: 

 • Request for change 
 • Permission to change 
 • Revision of document 
 • Recording the change 
 • Review of the change 
 • Approval of the change 
 • Issue of change instructions 
 • Issue of revised document 

 Request for change 

 Anyone can review a document but approved documents should only be changed, revised or 
amended under controlled conditions. When it is decided that documented information needs 
to change, a request for change should be made to the issuing authority. Even when the person 
proposing the change is the same as would approve the change, other parties may be affected 
and should therefore be permitted to comment. The most common method is to employ docu-
ment change requests. By using a formal change request, it allows anyone to request a change 
to the appropriate authorities in a way that captures essential information in a retrievable form. 

 Most document control software provides the necessary fi elds but the fi elds you may need 
in a change request are provision to enter: 

 • the document title, issue and date; 
 • the originator of the change request (who is proposing the change, his or her location 

or department); 



Chapter 32 Documented information 505

 • the reason for change (why the change is necessary); 
 • what needs to be changed (which paragraph, section, etc., is affected); 
 • the changes in content required where known (this could be supplied by marked-up 

copy or on comment sheets). 

 By maintaining a register of such requests, you can keep track of who has proposed what, 
when and what progress is being made on its approval. You may, of course, use a memo 
or phone call to request a change, but this form of request becomes more diffi cult to track 
and prove you have control. You will need to inform staff where and how to submit their 
requests. 

 Permission to change 

 On receipt of change requests, you need to provide for their review by the change authority. 
The change request may be explicit in what should be changed or simply report a problem 
that a change to documented information would resolve. Someone needs to be nominated to 
draft the new material and present it for review but before that, the approval authorities need 
to determine whether they wish the document to be changed at all. There is merit in review-
ing requests for change before processing to avoid abortive effort. You may also receive 
several requests for change that confl ict and before processing you will need to decide which 
change should proceed. While a proposed change may be valid, the effort involved may 
warrant postponement of the change until several proposals have been received – it rather 
depends on the urgency (see later). 

 You need to be careful about how you control changes to data. Data that have not been 
issued to anyone do not require approval if changed. Only the data that have been issued to 
someone other than its producer need be brought under change control. If you are using data 
provided by someone else, in principle you can’t change it without that person’s permission. 
However, there will be many circumstances where formal change control of data is unneces-
sary and many where it is vital as with scientifi c experiments, research, product testing, etc. 
One way to avoid seeking approval to change data is to give the changed data a new identity, 
thereby creating new data from old data. It is perfectly legitimate for internal data (but not 
copyrighted data) because you have not changed the original data provided that others can 
still access them. If you use a common database for any activities, you will need to control 
changes to the input data. 

 Making the change 

 The technology available for producing and controlling documents has changed dramati-
cally over the last 50 years. There are fi ve levels of technology in use: 

 • Documents produced, stored and distributed on paper (handwritten or typed). 
 • Documents produced and stored electronically but distributed on paper. 
 • Documents produced and stored electronically but distributed on computer disc. 
 • Documents produced, stored, distributed locally and controlled electronically (intranet). 
 • Documents produced, stored, distributed worldwide and controlled electronically 

(Internet). 

 Each technology requires its own controls such that the controls applied to one type of 
technology may be totally inappropriate for another technology. Although we live in an age 
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of information technology, all fi ve types operate concurrently. The pen and paper are not 
obsolete and have their place alongside more sophisticated technologies. Maintenance per-
sonnel require documentation that may only be available in paper form although many might 
be equipped with portable devices with a mobile data link to a central database. Document 
controls therefore need to be appropriate to the technology used to produce, store, distribute 
and control the documented information. 

 Changing hard copy media 

 Many organizations still use paper – and for good reasons. Paper does not crash without 
warning! Paper can be read more easily at a meeting, on a train or in sunlight. Comments 
can be added more easily to paper even if they are electronically produced. However, as the 
use of hard copy is declining rapidly, it is suggested that hard copy is not subject to change 
control. It’s either valid or invalid, and if invalid it should be destroyed. 

 Changing digital media 

 With digital media, a macro can be run on the database to update all references to a particular 
aspect thus updating automatically all affected documents. Where this mechanism gets com-
plicated is in cases where there are different forms of data capture and storage. For example, 
the computer-aided design (CAD) data will probably not be generated using the same soft-
ware tools as the management procedures. Advertising literature may be generated using 
drawing packages or DTP software and not word processing software. Flow charts may not 
be generated using word processing software. The technology is not yet available to search 
and replace information held in different forms on multiple platforms. 

 Revision conventions 

 When a document is revised, its status changes to signify that it is no longer identical to the 
original version. Every change to a document should revise the revision index. Version 1 may 
denote the original version and Version 1.1 a minor change and Version 2 a major change. 
Software documents often use a different convention to other documents such as release 1.1, 
or version 2.3. A convention often used with draft documents is letter revision status whereby 
the fi rst draft is Draft A, second draft is Draft B and so on. When the document is approved, 
the status changes to Version 1. During revision of an approved document, drafts may be 
denoted as Version 1A, 1B, etc., and when approved the status changes to Issue 2. Whatever 
the convention adopted, it is safer to be consistent to prevent mistakes and ambiguities. 

 Revision letters or numbers indicate maturity but not age. Dates can also be used as an 
indication of revision status but dates do not indicate whether the document is new or old and 
how many versions there have been. In some cases, this is not important, but in others there 
are advantages in providing both date and revision status. 

 Identifying changes 

 There are several benefi ts in identifying changes: 

 • Approval authorities can identify what has changed and so speed up the approval 
process. 
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 • Users can identify what has changed and so speed up the implementation process. 
 • Auditors can identify what has changed and so focus on the new provisions more 

easily. 
 • Change initiators can identify what has changed and so verify whether their proposed 

changes were implemented as intended. 

 There are also several ways in which you can identify changes to documents by: 

 • sidelining, underlining, emboldening or similar technique; 
 • a change record within the document (front or back) denoting the nature of change; 
 • a separate change note that details what has changed and why; 
 • appending the change details to the initiating change request. 

 With digital media, your problems can be eased by the versatility of the software. Using 
a database, you can provide users with all kinds of information regarding the nature of 
the change, but be careful. The more you provide, the greater the chance of error and the 
harder and costlier it is to maintain. Staff should be told the reason for change if it enables 
them to understand its relative importance and you should employ some means of ensur-
ing that, where changes to documents require a change in practice, adequate instruction is 
provided. A system that promulgates change without concern for the consequences is out 
of control. The changes are not complete until everyone whose work is affected by them 
both understands them and are equipped to implement them when necessary. Although not 
addressed under document control, the requirement for the integrity of the management 
system to be maintained during change in clause 6.3 implies that changes to documented 
information should be reviewed before approval to ensure that the compatibility between 
information is maintained. When evaluating the change, you should assess the impact of 
the requested change on other areas and initiate the corresponding changes in the other 
information. 

 Re-approval 

 Depending on the nature of the change, it may be necessary to provide the approval authori-
ties with factual information on which a decision can be made. The change request and the 
change record should provide this information. The change request provides the reason for 
change, and the change note provides details of what has changed. 

 The change should be processed in the same way as the original document and be sub-
mitted to the appropriate authorities for approval. The approval does not have to be by 
the same people or functions that approved the original. The criteria are not whether the 
people or functions are the same, but whether the approvers are authorized. With digital 
media, archived versions provide a record of approvals provided they are protected from 
revision. 

 Notifi cation of changes 

 With digital media, changes can be made to documents in a database without anyone know-
ing and therefore it is necessary to provide an alert so that users are informed when a change 
has been made that may affect them. If the information is of a type that users invariably 
access rather than rely on memory, change instructions may be unnecessary. 
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 Version control of digital media 

 Regarding digital media, arranging them so that only the current versions are accessible is 
one solution. In such cases and for certain type of documents, document numbers, versions 
and dates may be of no concern to the user. If you have confi gured the security provisions 
so that only current documents can be accessed, providing release status, approval status, 
dates, etc., adds no value for the user, but is necessary for those maintaining the database. 
It may be necessary to provide access to previous versions of documents. Personnel in a 
product-support function may need to use documentation for various models of a product 
as they devise repair schemes and perform maintenance. Often documentation for products 
no longer in production carries a different identity but common components may still be 
utilized in current models. 

 How is this demonstrated? 

 Demonstrating that changes to documented information are controlled may be accom-
plished by: 

 a) presenting process descriptions showing how required changes to documented informa-
tion are processed and unauthorized changed prevented; 

 b) selecting a representative sample of requests to change documented information and 
establishing that: 

      i the requests have been processed according to the approved procedures; 
     ii where a change is approved, the documents concerned have been changed accord-

ingly and not otherwise; 
  iii where a change has been rejected the documents concerned have not been changed. 

 c) selecting a representative sample of documents in use that have been changed and 
establishing that: 

     i the version in use is visible; 
   ii evidence can be retrieved authorizing the change in version; 
 iii evidence can be retrieved authorizing any visible changes made to the information 

(hard copy only); 
 iv evidence can be retrieved indicating the nature, reason and extent of the change. 

 Retention and disposal of documented information (7.5.3.2d) 

  Box 32.4    Records 
 A record is a statement of an event that has passed. In the context of a QMS, any docu-
mented information can constitute a record if it contains evidence of results achieved 
or activities performed or is evidence supporting those results and activities such as 
policies, specifi cations and procedures which defi ne what was required to be achieved 
and how the work  was  required to be performed and conformity measured. In the 
2015 version records are referred to as documented information retained as evidence 
of conformity. 
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 What does this mean? 

 Documented information has a life cycle. It is created, retained in storage, retrieved, used 
and maintained. The documented information that is to be retained differs from that which is 
to be maintained as shown in  Table 32.1 . When documents that are required to be maintained 
cease being maintained they become records that apply to work performed up to the date 
they were superseded. To avoid confusion, we will refer to any documented information that 
is no longer maintained as records. Some records will contain evidence of results achieved 
and activities performed and others will provide the supporting evidence for those records 
(see  Box 32.4 ). 

 Records are retained if they are useful or required by law. When their usefulness has 
lapsed, a decision is made as to whether to retain them in an archive or to destroy them. This 
is the meaning of the word  disposition  in this context (it has nothing to do with the personal-
ity of the information!). Customers may specify retention times for certain records as might 
regulations applicable to the industry, process or region in which the organization operates. 

 Why is this necessary? 

 Documented information that contains evidence of activities performed or results achieved 
is often needed in the management of processes, the diagnosis of problems, decision-mak-
ing, compilation of reports, demonstration of conformity and to support a defence against 
prosecution in a court of law. It is therefore important that the provisions are made for their 
retention and disposition. It may be a criminal offence to dispose of certain records before 
the limit specifi ed in law. Being unable to retrieve this information may put the situation 
for which it is needed at risk and therefore retaining such information is a means of risk 
mitigation. 

 Documented information that is no longer maintained may become obsolete if it ceases 
to be used but nonetheless may be retained for use in research, investigations in defending 
a product liability suit. 

 How is this addressed? 

 Retention of records 

 It is important that records are not destroyed before their useful life is over. There are several 
factors to consider when determining the retention time for records. 

 •  The duration of the process –  process control records will need to be retained whilst 
the process is running and for the life of its outputs to facilitate diagnosis of quality 
issues in the event of problems downstream, for example, the consequence of an 
incorrect setting of a process parameter may not be revealed until the product contain-
ing the output is in use. 

 •  The duration of the contract –  some records are only of value whilst the contract is 
in force. 

 •  The life of the product –  access to the records will probably not be needed for some 
considerable time, possibly long after the contract has closed. In some cases, the 
organization is required to keep records for up to 20 years and for product liability 
purposes, in the worst-case situation (taking account of appeals) you could be asked 
to produce records up to 17 years after you made the product. 
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 •  The period between management system assessments –  auditors may wish to see evi-
dence that corrective actions from the last assessment were taken. 

 You will also need to take account of the external provider’s records and ensure that 
adequate retention times are invoked in the contract. 

 The document in which the retention time is specifi ed can present a problem. If you spec-
ify it in a general procedure you are likely to want to prescribe a single fi gure, say fi ve years 
for all records. However, this may cause storage problems – it may be more appropriate 
therefore to specify the retention times in the procedures that describe the records. In this 
way you can be selective. 

 You will also need a means of determining when the retention time has expired so that if nec-
essary you can dispose of the records. The retention time doesn’t mean that you must dispose 
of them when the time expires – only that you must retain the records for at least that stated 
period. Not only will the records need to be dated but also the fi les that contain the records 
need to be dated and if stored in an archive, the shelves, drawers or folders also dated. It is for 
this reason that all documents should carry a date of origin, and this requirement needs to be 
specifi ed in the procedures that describe the records. If you can rely on the selection process 
a simple method is to store the records in bins or digital media that carry the date of disposal. 

 Should the customer specify a retention period greater than what you prescribe in your 
procedures, special provisions will need to be made and this is a potential area of risk. Cus-
tomers may choose not to specify a time and require you to seek approval before destruction. 
Any contract that requires you to do something different creates a problem in conveying 
the requirements to those who are to implement them. The simple solution is to persuade 
your customer to accept your policy. You may not want to change your procedures for one 
contract. If you can’t change the contract, the only alternative is to issue special instructions. 

 Disposition of records 

 Disposition in this context means the disposal of records once their useful life has ended. 
The requirement should not be confused with that on the retention of records. Retention 
times are one thing and disposal procedures are quite another. 

 Records are the property of the organization and not personal property so their destruction 
should be controlled. Controls should ensure that records are not destroyed without prior 
authorization and, depending on the medium on which data are recorded and the security 
classifi cation of the data, you may also need to specify the method of disposal. The manage-
ment would not be pleased to read details in the national press of the organization’s perfor-
mance, collected from a waste disposal site by a zealous newspaper reporter – a problem 
often reported as encountered by government departments and civic authorities! 

 How is this demonstrated? 

 Demonstrating that the organization has addressed the retention and disposal of documented 
information may be accomplished by: 

 a) presenting evidence of the provisions made for the retention and disposal of documented 
information; 

 b) selecting a representative sample of current contracts/projects, selecting records identifi ed 
in the relevant process descriptions and verifying they have been retained accordingly; 
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 c) selecting a representative sample of contracts/projects that were completed less 
than n-years ago (where n is the record retention period) then selecting records 
identifi ed in the relevant process descriptions and verifying they have been retained 
accordingly; 

 d) selecting a representative sample of contracts/projects that were completed more than 
 n  years ago (where  n  is the record retention period), then selecting records identifi ed 
in the relevant process descriptions and verifying disposal decisions have been made 
and carried out accordingly. 

 Controlling documented information of external origin (7.5.3.2) 

 What does this mean? 

 An external document is one produced externally to the organization’s QMS. There are two 
types of external documents, those in the public domain and those produced by specifi c 
customers and/or suppliers. The requirement does not apply to all external documents that 
may come into the organization’s possession. It only applies to those documents needed for 
planning the QMS and those it receives from external sources that are used in the processes 
identifi ed as being within the scope of the QMS. Controls over external documents will be 
limited to their distribution, security, change, storage, access, retrieval, use, and disposal as 
all other actions are the responsibility of the issuing authority. 

 Why is this necessary? 

 External documents used by the organization are as much part of the QMS as any other doc-
ument and hence require control so that invalid information is not used and valid information 
is made available to those who need it for effective operation of the processes. 

 How is this addressed? 

 The control that can be exercised over external documents is somewhat limited. You cannot 
for instance control the revision, approval or identifi cation of external documents but you 
can ensure such documents are appropriately identifi ed before being made available. You 
can control the use of external documents by specifying access rights and which versions are 
to be used and you can remove invalid or obsolete external documents from use or identify 
them in a way that users recognize them as being invalid or obsolete. If amendment instruc-
tions are sent by the issuing agency you can control when the amendments are made and 
ensure they are made. 

 Those external documents that are necessary for the planning and operation of the quality 
management system need to be identifi ed within the relevant documented information and 
this is not limited to policies and procedures but includes any product-related documents 
such as drawings and specifi cations. External documents are likely to carry their own iden-
tifi cation that is unique to the issuing authority. If they do not carry reference numbers, the 
issuing authority is normally indicated which serves to distinguish them from internal docu-
ments. Where no identifi cation is present other than a title, the document may be invalid. 
This sometimes happens with external data and forms. If the source cannot be confi rmed 
and the information is essential, it would be sensible to incorporate the information into an 
appropriate internal document. 
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 Distribution control 

 To control the distribution of external documents you need to designate the custodian in the 
appropriate process descriptions or procedures and introduce a mechanism for being notifi ed 
of any change in ownership. If the external documents are classifi ed, prior approval should 
be granted before ownership changes. This is particularly important with military contracts 
because all such documents must be accounted for. Unlike the internal documents, many 
external documents may only be available in paper form so that registers will be needed to 
keep track of them. If digital versions are provided, you will need to make them read-only 
and put in place safeguards against inadvertent deletion from the server. 

 Version control 

 In some cases, the versions of public and customer-specifi c documents are stated in the con-
tract, and therefore it is important to ensure that you possess the correct version before you 
commence work. Where the customer specifi es the issue status of public domain documents 
that apply you need a means of preventing their withdrawal from use if they are revised dur-
ing the term of the contract. 

 Where the version of public domain documents is not specifi ed in a contract, you may 
either have a free choice as to the version you use or, as more likely, you may need to use the 
latest version in force. Where this is the case you will need a means of being informed when 
such documents are revised to ensure you can obtain the latest version. The ISO 9000 series, 
for instance is reviewed every fi ve years so could well be revised at fi ve-year intervals. With 
national and international legislation, the situation is rather different because this can change 
at any time. You need some means of alerting yourself to changes that affect work being 
undertaken and there are several methods from which to choose: 

 • Subscribing to the issuing agency of a standards updating service; 
 • Subscribing to a general publication which provides news of changes in standards and 

legislation. 
 • Subscribing to a trade association which provides bulletins to its members on changes 

in the law and relevant standards. 
 • Subscribing to the publications of the appropriate standards body or agency. 
 • Subscribing to a society or professional institution that updates its members with news 

of changes in laws and standards. 
 • Joining a business club which keeps its members informed of such matters. 
 • As a registered company, you will receive all kinds of complementary information 

from government agencies advising you of changes in legislation. 
 • As an ISO 9001–registered company you will receive bulletins from your certifi cation 

body on matters affecting registration. 

 The method you choose will depend on the number and diversity of external documents 
you need to maintain and the frequency of usage. 

 How is this demonstrated? 

 Demonstrating that documented information of external origin is identifi ed and controlled 
may be accomplished by: 

 a) presenting evidence of a process for identifying and controlling documented informa-
tion of external origin; 
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 b) presenting evidence that provision has been made to control the distribution, security, 
change, storage, access, retrieval, use, and disposal of these documents; 

 c) selecting a representative sample of current contracts/projects, recognizing documents 
of external origin, locating them and establishing whether they are identifi ed as such 
and that their distribution, security, change, storage, access, retrieval, use, and disposal 
is being controlled in accordance with the governing procedures. 
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 Key messages from Part 7 

 Chapter 24 People 
  1 Unlike physical resources, people are adaptable and fl exible; they can learn new skills 

and reach new levels of performance when the right competences are developed and 
when working in the right environment. 

  2 As people are vital to enable organizations to achieve sustained success they should 
be perceived as capital and not resources, which implies that people are what we use 
to get what we want. 

  3 The people needed will include those needed to model the QMS, those needed to 
determine and carry out the planned work represented in the model and those needed 
to carry out work which results from failure to do work right fi rst time. 

  4 When recruiting people, it’s important that they will not only fi t in the organization 
but also be a good fi t to the job they are required to do. 

  5 Because we all differ in our individual abilities, some types of people are better at 
some types of jobs than others, regardless of their technical capability. 

 Chapter 25 Infrastructure 
  6 The management of the infrastructure is a combination of asset management and 

facilities management. 
  7 Account needs to be taken of the constraints the existing infrastructure may impose on 

processes for the design, development, production and delivery of products and services. 
  8 Where a new facility is required to provide additional capability the time to market 

becomes dependent on the infrastructure being in place for production or service 
delivery to commence. 

  9 Maintenance of infrastructure goes beyond maintenance of what exists and is more to 
do with maintaining the capability the infrastructure provides. 

 10 Maintaining the capability is the domain of contingency plans, disaster recovery plans 
and business continuity provisions. 

 Chapter 26 Environment for the operation of processes 
 11 The performance of employees is infl uenced by their surroundings and by the people 

that they are working with as much as by their own innate abilities and the physical 
conditions of the workplace. 

 12 The environment under which the infrastructure functions and process outputs are 
produced is different from the environment under which the people engaged in those 
processes work. 
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 13 Managing the processing environment is about identifying and addressing factors that 
will impede or improve process output quality and worker productivity. 

 14 Workers who become unable to cope with their job because of its mental demands or 
the stress brought on by having to make diffi cult decisions are at risk of producing 
nonconforming product or delivering a poor service. 

 15 A manager of people needs to understand that all people are different and the perfor-
mance of anyone is largely governed by the system in which they work. 

 Chapter 27 Monitoring and measuring resources 
 16 The integrity of products and services depends on the quality of the resources used to 

create and assess their characteristics. 
 17 The measuring and monitoring resources should encompass the sensor, the transmitter 

and the receiver because the purpose of measurement is to take decisions and without 
receipt of the information no decisions can be taken. 

 18 You know nothing about an object until you can measure it, but you must measure it 
accurately and precisely for the decisions to be soundly based. 

 19 It is only possible to supply parts with identical characteristics if the measurement 
processes as well as the production processes are under statistical control. 

 20 Calibration is necessary where the uncertainty of repeatable and accurate measurements 
needs to be reduced to an acceptable level. 

 Chapter 28 Organizational knowledge 
 21 Organizational knowledge is all the knowledge resources within an organization that 

can be realistically tapped by that organization. 
 22 Knowledge can be both embodied in media and embedded in people; therefore, sharing 

knowledge becomes as much about sharing people as sharing media. 
 23 Much of an organization’s valuable knowledge walks out of the door at the end of the 

day. 
 24 There is the knowledge of things which will be different depending on the environ-

ment under which they are examined and the knowledge of truths which will be 
interpreted differently depending on how a person looks at it. 

 25 Separating the facts from perceptions, hearsay, opinion and guesswork is a matter of 
belief, truth and justifi cation. 

 26 There is knowledge that is in a tangible form (explicit), that inhabits the mind of the 
individual (tacit), that is not made explicit but could be (implicit), that is locked in 
the organization’s artefacts or structures (embedded). 

 27 Organizations have a knowledge pool which is fi lled and drained when people join or 
leave and when media is created, archived and destroyed. 

 28 An organization’s capability is built on its acquisition and application of knowledge and 
therefore management need to be vigilant to threats which exploit its vulnerability. 

 Chapter 29 Competence 
 29 People are often acquired based on their potential and developed and continually 

redeveloped to suit the organization’s needs. 
 30 Competence is not a probability of success in the execution of one’s job but a real 

and demonstrated capability to achieve intended results. 
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 31 Although a qualifi ed person may have the requisite knowledge and skill and can pres-
ent their certifi cates, they may exhibit inappropriate behaviours and be therefore not 
competent for certain roles. 

 32 A person may no longer be competent when they are unable to deliver the required 
outputs due to infl uences of the system in which they work. 

 33 Competence is particularly important in the professions because the outputs result from 
an intellectual process rather than an industrial process. 

 Chapter 30 Awareness 
 34 Awareness of policy and objectives means that individuals are more able to select the 

right activities to perform in a given context. 
 35 Awareness creates pride and a correct sense of importance. It serves to focus everyone 

on the organization’s objectives. 
 36 People who are unaware of the consequences of their actions are not competent. 

People who are aware of the consequences of their actions and ignore them are 
reckless. 

 Chapter 31 Communication 
 37 The output of a communication process is meaning and this gets passed through other 

processes where it may become distorted. 
 38 With every overt communication, there is covert communication where signals or lack 

of signals are inadvertently sent because of involuntary behaviours. 
 39 Organizations are formed by bringing people together to create something that none 

of them could do on their own; therefore, it’s vital that these people are able to com-
municate with one another to get things done. 

 40 In determining how information is to be transmitted, consideration needs to be given 
to the audience and their location along with the urgency, sensitivity, impact and 
permanency of the message. 

 Chapter 32 Documented information 
 41 Many ISO 9001–certifi cated organizations have missed the opportunity all along to 

exercise their prerogative in the fi rst place to deliberately consider what information 
the organization needs. 

 42 To claim conformity with ISO 9001:2015, the organization must be able to provide 
objective evidence of the effectiveness of its processes and its quality management 
system which is why the standard still stipulates requirements for certain documented 
information. 

 43 Organizations will need to generate far more information that is required by ISO 
9001 to provide conforming products and services but only that which needs to 
be documented and controlled for the QMS to be effective needs to be 
documented. 

 44 The complexity of the modern age means that organizations rely heavily on documented 
information to function which exposes them to threats that may exploit their 
vulnerabilities. 
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 45 From a quality management perspective, it is important that an appropriate information 
security strategy is adopted that will provide an adequate degree of protection. 

 46 There are many actions one needs to take with documented information and if any of 
these actions are not controlled, the quality of processes, products and services may 
be compromised. 

 47 The conditions under which documented information is stored are crucial to its 
integrity. 

 48 Were there to be no control of changes to documented information it would quickly 
lose its integrity and the quality of work that depends on its integrity would 
deteriorate. 

 49 External documents used by the organization are as much part of the QMS as any 
other document. 

 50 The organization cannot control the revision, approval or identifi cation of external 
documents but it can ensure such documents are appropriately identifi ed before being 
made available and it can control their use. 
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 Part 8 

 Operation 

 Introduction to Part 8 
 Operations management is an area of management concerned with designing, and control-
ling the process of designing and producing products and designing and providing services. 
It basically covers the demand fulfi lment process referred to previously that has interfaces 
with demand creation, resource management and mission management processes. It is also 
the order to cash process implying that the inputs are orders and the output is cash; therefore, 
it would include the invoicing and banking activities if we were addressing the whole man-
agement system. However, the requirements of ISO 9001 clause 8 also include requirements 
for the control of externally provided products, services and processes, a process that could 
fi t as comfortably under resource management because its use is not limited to the acquisi-
tion of components, but is a process that is used for acquiring all physical resources as well 
as services and personnel such as contract labour. 

 Differences between production and service delivery processes 

  Box P8.1  Product quality and service quality 
 A poor-quality product remains a poor-quality product for the rest of its life, whereas a 
poor-quality service may remain a poor-quality service for the rest of your life. 

 Workers on a production line may never make face-to-face contact with the organization’s 
customers. The interaction there is between workers and customers is generally at the profes-
sional and executive levels in a production organization. However, in a service organization, 
workers often make face-to-face contact with the organization’s customers on a more inti-
mate, and regular basis. The operational processes of production often only interact with the 
customer at the beginning and end, whereas with service processes the customer is involved 
throughout the process and this creates many more opportunities to instantly delight and 
distress customers than with production processes. With production processes, the impact 
of delays, problems with the paperwork and packaging and other grumbles are forgotten if 
the product delights the customer, but with services, as they deliver more intangible ben-
efi ts, wait times, queuing, courtesy, empathy and trust have immediate signifi cance. If a 
product possesses the wrong features or executes those features using unreliable materials, 
techniques or processes, it won’t sustain a market but if a service delivers the wrong advice, 
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a wrong decision, the wrong product it may not sustain a business. You can dispose of the 
wrong product if all you planned to do was use it and maybe recover your fi nancial loss, but 
it’s more diffi cult, sometimes impossible, to recover from the wrong advice, a wrong deci-
sion or the wrong product if it was ingested as it may stay with you for the rest of your life. 

 Determination of customer requirements 

 There are four requirements for determining customer requirements in ISO 9001: 

 1 Clause 4.2 where it requires the requirements of interested parties (customers are one 
of the interested parties) that are relevant to the quality management system to be 
determined due to their effect or potential effect on the organization’s ability to con-
sistently provide products and services that meet customer requirements. 

 2 Clause 5.1.2a where it requires top management to ensure that customer requirements 
are determined as part of demonstrating leadership and commitment with respect to 
customer focus. 

 3 Clause 8.1a where it requires the requirements for the products and services to be 
determined as one of the actions needed to plan, implement and control the processes 
needed to meet the requirements for the provision of products and services. 

 4 Clause 8.2.2a where it requires the organization to ensure that the requirements for 
the products and services are defi ned when determining the requirements for the 
products and services to be offered to customers. 

 Clause 4.2 provides the reason for doing it; clause 5.1.2a directs that it’s done; clause 8.1a) 
positions the activity as an input to planning, implementation and control processes; and 
clause 8.2.2a) requires that it’s done when determining the requirements for the products and 
services to be offered to customers. 

 Externally provided products and services 

 In clause 8.4 of ISO 9001:2015 there are 21 requirements, some general, some specifi c, that 
are not presented in any logical sequence but are placed under three headings that neither 
refl ect a PDCA sequence nor a process sequence nor address externally provided processes, 
products and services separately. Clause 8.4.1 consists of three unnumbered paragraphs 
which makes cross-references awkward. All this has made the task of addressing individual 
requirements in a logical sequence while avoiding repetition rather diffi cult. Clause 8.4 is 
therefore addressed through three chapters. 

 This part of the Handbook comprises 19 chapters ( Chapters 33 – 51 ) that address clauses 
8.1 to 8.7 of ISO 9001:2015. 

 • Clause 8.1 on operations planning is addressed by  Chapter 33  
 • Clause 8.2 on requirements for products and services is addressed by  Chapters 34 ,  35  

and  36  
 • Clause 8.3 on design and development is addressed by  Chapters 37 ,  38 ,  39 ,  40  and  41  
 • Clause 8.4 on external providers is addressed by  Chapters 42 ,  43  and  44  
 • Clause 8.5 on production and service provision is addressed by  Chapters 45 ,  46 ,  47 , 

 48  and  49  
 • Clause 8.6 on release of products and services is addressed by  Chapter 50  
 • Clause 8.7 on control of nonconforming outputs is addressed by  Chapter 51  



 Introduction 
 In Part 4 we addressed the requirements for establishing a quality management system, and 
meeting these requirements should result in a system of processes that will enable the orga-
nization to provide products and services that satisfy customers and other requirements. In 
many cases, the work processes will have been designed and will form part of the manage-
ment system. However, the nature and complexity of specifi c projects, contracts or orders 
may require these work processes to be tailored or enhanced to suit particular needs. The 
demand fulfi lment process is likely to enable the organization to deliver conforming product 
and services regardless of the specifi c features and characteristics of the product or service. 
It will generate product specifi c documents therefore the business process won’t change. 
These product or contract-specifi c documents are what are addressed by these requirements. 

 There is some duplication in clause 8.1 because the determination of product and ser-
vice requirements is addressed in 8.1a) and 8.2.2 and therefore we will address both these 
requirements in  Chapter 35 . 

 In this chapter, we examine the 10 requirements of clause 8.1, namely: 

 • Planning operational processes (8.1) 
 • Determining product and services requirements (8.1a) 
 • Establishing process, product and service criteria (8.1b) 
 • Determining, maintaining and retaining resources for operational activities (8.1c) 
 • Controlling processes (8.1c) 
 • Determining, maintaining and retaining documented information (8.1e) 
 • Operations planning output (8.1) 
 • Control of planned changes (8.1) 
 • Review of unintended changes (8.1) 
 • Control of outsourced processes (8.1) 

 Planning operational processes (8.1) 

 What does this mean? 

 Operations planning is the overall planning activity which determines the work and resources 
needed to undertake a project, execute a contact or order or provide a service. The processes 
needed to meet the requirements for the provision of products and services are the processes 
needed to specify, develop, produce and supply the products or services required. 

 Operational planning 
and control 

 33 
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 Why is this necessary? 

 The business processes which provide the organization’s products and services should have 
been developed so that planning to meet specifi c orders does not commence from scratch. 
These processes provide a framework that aids the planners in deciding on the specifi c pro-
cesses, actions and resources required for specifi c projects, contracts or orders. The process 
descriptions may not contain details of specifi c products, dates, equipment, personnel or 
product characteristics. These may need to be determined individually for each product or 
service – hence the need to plan and develop processes needed to meet the requirements for 
the provision of (specifi c) products and services. 

 How is this addressed? 

 Typical processes 

 Several operational processes may be needed including where applicable: 

 •  A sales process  which determines which of the organization’s products and services 
are required by its customers. 

 •  A project, contract or order planning process  which plans the provision of the 
identifi ed products and services. 

 •  A product design and development process  which designs and validates the hardware 
and software products needed. 

 •  A service design process  which designs the services needed. 
 •  A facility development process  which designs and builds the infrastructure and envi-

ronment needed to support the production and service delivery processes. 
 •  A process development process  which designs and develops the processes needed to 

produce the product and service features that customers require. 
 •  A service transition process  which develops service delivery capabilities up to full 

operational status. 
 •  A procurement process  which acquires the materials, components and services needed 

to accomplish the design and/or generate or deliver the product or operate the 
service. 

 •  A preproduction process  which develops production capability up to full operational 
status. 

 •  A production process  which produces the product. 
 •  A distribution process  which supplies product from stock. 
 •  A service delivery process  which provides the service. 
 •  An installation process  which installs the product on customer premises. 
 •  A maintenance process  which maintains equipment the organization has installed on 

the organization’s or the customer’s premises. 
 •  A customer support process  which provides post-delivery support and warranty 

services. 

 The names and scope of these processes will vary dependent on the industry (e.g. in the IT 
industry, service development may be referred to as service transition). The sales process 
may be as simple as selling products from stock which is a service or as complex as bidding 
for a major national infrastructure project which is also a service of selling its capability. 
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 There are too many variations in operations processes to provide much more than an over-
view. Where the organization designs products and services in response to customer require-
ments, design would be part of the demand fulfi lment process and the relationship between 
the processes might be as shown in  Figure 33.1 . Some organizations install the products 
they design and produce (e.g. an air traffi c control system or double glazing), which is why 
products from production are shown entering the service delivery process. Depending on the 
nature of the order, orders for existing services and products may not enter operations plan-
ning and go direct to service delivery, production or distribution. 

 For proprietary products, operations planning is driven by the demand creation process 
which searches for new opportunities that will result in the development of new products 
and services and thus its output will lead into the demand fulfi lment process with proven 
products and service to sell. 

Figure 33.1   Relationship between operational processes
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   Planning the processes 

 In planning operations processes, several factors are involved – tasks, timing, responsibili-
ties, risks, opportunities, resources, constraints, dependencies and sequence. The fl ow charts 
for each process that were developed in establishing the QMS identify the tasks. The plan-
ner’s job is to establish whether these tasks, their sequence and the process characteristics in 
terms of throughput, resources, capacity and capability require any modifi cation to meet the 
requirements of a particular project, contract or order. 

 Tools often used in operations planning are Gantt charts and PERT charts. The Gantt chart 
depicts the tasks and responsibilities on a timescale showing when the tasks are to com-
mence and when they are to be completed. PERT charts display the same information but 
show the relationship between the tasks. These tools are useful in analysing a programme 
of work, determining resources and determining whether the work can be completed by the 
required end date using the allocated resources. 

 When planning processes, there are several elements that need to be defi ned. Many of 
these are addressed in clause 4.4.1, but there are few in the following list that aren’t: 

 • The processes through which the work fl ows. 
 • The interconnections among the processes that form the network. 
 • The objectives and measures of success for the network of processes. 
 • The event that triggers the network into action, the inputs that are required and what 

outputs are produced. 
 • The objectives and measures of success for each process in the network. 
 • The capacity/throughput required of each process. 
 • The inputs and outputs for each stage in each process. 
 • The activities to be performed at each stage and the criteria the outputs are required 

to meet. 
 • The process owners/stewards for each process and the chain of processes. 
 • The allocation of responsibilities in each process. 
 • Provision for tracking progress through the various processes so that you know what 

stage the work has reached at any one time. 
 • The special tools, equipment and other physical resources required to produce the 

process output (general-purpose tools and equipment need not be specifi ed because 
your staff should be trained to select the right tool for the job). 

 • The methods to be used to produce the output. 
 • The information required for each activity to be performed as planned 
 • The labour resources required to generate the outputs. 
 • The environment to be maintained during production of the output if anything other 

than ambient conditions are needed. 
 • The process specifi cations and workmanship standards to be achieved. 
 • The stages at which verifi cation is to be performed and the methods to be used. 
 • The handling, packaging, marking requirements to be met. 
 • The monitoring and measurement to be undertaken. 
 • The methods of ensuring the integrity of measurement. 
 • The methods to be used to operate any equipment which generates the outputs. 
 • Provisions for indicating there are problems and pre-planned solutions for dealing with 

them so that the impact of delays, bottlenecks, etc., are minimized. 
 • Provisions for indicating that process outputs are available for use, transfer or delivery. 
 • The precautions to be observed to protect health, safety and the environment. 
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 Risks and opportunities arising from internal and external issues 

 The process design requirements should address those risks and opportunities that were 
identifi ed from an analysis of the internal and external issues that affect the QMS (see  Chap-
ter 21 ), for example, 

 • If new legislation was detected as a result of scanning the external environment, this 
legislation would be cited in the process design requirement where it applies. 

 • If a scarcity of certain materials was detected, constraints would be imposed in the 
product or process requirements. 

 • If an opportunity to modernize existing products, services or processes has been identi-
fi ed as a result of new technology, a product, service or process improvement project 
would be initiated. 

 • If contactless payment mechanism were detected as being a growing trend in over-
the-counter sales, this would be a requirement in the sales process design 
requirement. 

 • If the ineffi ciencies in division of work between front-offi ce and back-offi ce functions 
was creating a failure demand at the customer interface and therefore becoming a 
signifi cant risk to customer satisfaction, this would form the basis of a system improve-
ment project as if affects several processes. 

  Box 33.1    Addressing an opportunity 
 A major construction project on a city site had very little land for storing materi-
als and so needed many costly lorry deliveries. There was space on an adjacent site 
where another developer was working. If a deal could be made, it would be possible 
to use that space to store materials. This possibility was recorded as an opportunity 
and evaluated. 

 Risks arising from potential process failures 

 Not all risks arise from outside the process; many arise from inherent design weaknesses. In 
order that a process delivers conforming output every time, it is necessary to build protection 
into it. After designing a process, a way of detecting design weaknesses that has been used 
successfully in many industries is the Failure Mode and Effects Analysis (FMEA). The basic 
approach is to answer the questions: 

  HOW COULD THIS PROCESS FAIL TO ACHIEVE ITS OBJECTIVES?  This results in the identifi cation 
of failure modes. Next ask for each failure mode: 

  WHAT EFFECT WOULD THIS FAILURE HAVE ON THE PERFORMANCE OF THIS PROCESS?  This results 
in identifying the effects of failure. Then ask: 

  WHAT COULD CAUSE THIS FAILURE?  This identifi es the causes of failure of which they may be 
several so you need to get to the root cause by using the fi ve Whys technique. Now ask: 

  HOW LIKELY IS IT THAT THIS WILL OCCUR REGARDLESS OF ANY CONTROLS BEING IN PLACE?  This 
results in a list of priorities. 

 Now examine the process and establish what provisions are currently in place to prevent, con-
trol or reduce the risk of failure. Some failure modes might be removed by process redesign. 
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In other cases, review or inspection measures might be needed and fi nally, strengthening of 
the routines, process instructions, training or other provisions may reduce the probability of 
failure into the realms of the unlikely. 

 This methodology can be used to test processes for compliance with requirements of 
national or international standards. Even if no provision has been made to remove the risk, 
it could be that the risk is so unlikely that no action is needed. 

 When performing risk assessment, the failure modes should be realistic. They should be 
based on experience of what has happened – possibly not in your organization but some-
where else. A potential failure is not the one that might never happen otherwise you will 
never get out of bed in a morning, but it is one that either has happened previously or the 
laws of science suggest it will happen when certain conditions are met. 

 The changes that you make as a result of the risk assessment should reduce the probability 
of process failure within manageable limits. It is recommended that the provisions made to 
mitigate risk are described in the process description so that in the event they prove ineffec-
tive, you can locate and modify them. Examples will be provided on the companion website. 

 How is this demonstrated? 

 Demonstrating that the processes needed to meet the requirements for the provision of prod-
ucts and services have been planned may be accomplished by: 

 a) presenting evidence of plans for the design and production of products and the design 
and provision of services which identify the network of processes that will deliver the 
required outputs; 

 b) presenting evidence of new or changed product, service and process design require-
ments showing that they take account of risks and opportunities identifi ed as a result 
of reviewing the context of the organization. 

 Determining product and services requirements (8.1a) 
 This requirement is addressed in  Chapter 35 . 

 Establishing process, product and service criteria (8.1b) 

 What does this mean? 

 The requirement for criteria for the processes is duplicated in clause 4.4.1c, and this aspect 
of this requirement is therefore addressed in  Chapter 16  under the heading “Determining the 
criteria (4.4.1c)”. In this section, we will therefore address only product and service accep-
tance criteria. 

 The way the requirements are expressed in clause 8.1 implies there is a difference between 
requirements for products and services and acceptance criteria for products and services. It 
all depends on how the customer requirements are expressed. In some cases they may be 
expressed in defi nitive and quantifi able terms either directly or by reference to standards. 
In other cases, they may be expressed in unquantifi ed performance terms (e.g. the service 
provided shall be reliable, the product shall be safe). It is therefore necessary to establish 
how reliable is  reliable , how safe is  safe . Specifi cations often contain subjective statements 
and require further clarifi cation in order that an acceptable standard can be attained. In some 
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cases, the requirements can be verifi ed directly such as when a measurable dimension is 
stated. In other cases, the measurements to be made must be derived, such as in the food 
industry where there is a requirement for food to be safe for human consumption. Standards 
are established for levels of contamination, microbes, etc., which, if exceeded, are indicative 
food is not safe for human consumption. 

 Why is this necessary? 

 To verify that the products or services meet the specifi ed requirements there needs to be 
unambiguous standards for making acceptance decisions. These standards need to be 
expressed in terms that are not open to interpretation so that any qualifi ed person using them 
would reach the same decision when verifying the same characteristics in the same environ-
ment using the same equipment. 

 How is this addressed? 

 A common method of determining acceptance criteria is to analyse each requirement and 
establish measures that will indicate that the requirement has been achieved. These are what 
Deming referred to as operational defi nitions (see introduction to Part 3). In some cases, 
national or international standards exist for use in demonstrating acceptable performance. 
The secret is to read the statement and then ask yourself,  Can I verify we have achieved this?  
and if you can ask: How will I do this? If not, select a standard that is attainable, unambigu-
ous and acceptable to both customer and supplier that if achieved will be deemed as satisfy-
ing the intent of the requirement. 

 The results of some processes cannot be directly measured using gauges, tools, test and mea-
suring equipment and so an alternative means of determining what conforming product or service 
is must be found. The term given to such means is  workmanship criteria , criteria that will enable 
producers, inspectors or supervisors to gain a common understanding of what is acceptable and 
unacceptable. Situations where this may apply in manufacturing are soldering, welding, brazing, 
riveting, deburring, etc. It may also include criteria for fi nishes, photographs, printing, blemishes 
and many others. Samples indicating the acceptable range of colour, grain and texture may be 
needed and if not provided by your customer, those that you provide will need customer approval. 

 In the service sector standards, will be needed to defi ne the acceptable or unacceptable 
level of service for each of the service quality characteristics. SERVQUAL a method devel-
oped in the 1980s to measure quality in the service sector is a useful starting point (Zeithami, 
Parasuraman, & Barry, 1990). The authors identifi ed ten determinants of service quality and 
subsequently reduced them to the following fi ve characteristics: 

 1 Reliability: the ability to perform the promised service dependably and accurately. 
 2 Assurance: the knowledge and courtesy of employees and their ability to convey trust 

and confi dence. 
 3 Tangibles: the appearance of physical facilities, equipment, personnel and communica-

tion materials. 
 4 Empathy: the provision of caring, individualized attention to customers. 
 5 Responsiveness: the willingness to help customers and to provide prompt service. 

 Acceptance criteria for these characteristics would defi ne what an acceptable level of service 
would look like, and this will vary depending on the type of service offered. Analysis of 
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stakeholder needs will identify which characteristics are more important than others and risk 
assessments will help identify those characteristics which are likely to vary. 

 The criteria need to be defi ned by documented standards or by samples and models that 
clearly and precisely defi ne the distinguishing features that represent both conforming and 
nonconforming product and service. To provide adequate understanding, it may be neces-
sary to show various examples of workmanship or behaviour from acceptable to unaccept-
able so that the producer doesn’t strive for perfection. These standards, like any others, need 
to be controlled. Samples of behaviour can be illustrated in a narrative or video. They should 
be certifi ed as authentic samples and measures taken to preserve their integrity. Ideally they 
should be under the control of someone other than the person responsible for using them so 
that there is no opportunity for them to be altered without authorization. The samples rep-
resent your company’s standards; they do not belong to any individual, and if used by more 
than one person you need to ensure consistent interpretation by training the users. 

 How is this demonstrated? 

 Demonstrating that criteria for the acceptance of products and services have been estab-
lished may be accomplished by: 

 a) presenting evidence that the essential product and service characteristic have been 
defi ned; 

 b) presenting evidence that for each defi ned characteristic, criteria for determining the 
acceptability of exhibited characterizes have been defi ned; 

 c) presenting evidence that these criteria are appropriate controlled to prevent unauthor-
ized modifi cation. 

 Determining resources for operational activities (8.1c) 

 What does this mean? 

 Resources are anything physical or mental that can be used to obtain something else one 
needs or desires. This requires detailed planning and logistics management and may require 
many lists and sub-plans so that the resources are available when required. Research, inven-
tory management and information technology are elements of such planning. 

 Why is this necessary? 

 All businesses are constrained by their resources. No organization has an unlimited capabil-
ity. It is therefore necessary when planning new or modifi ed products and services to deter-
mine what resources will be required to design, develop, produce and supply the product 
or service. Even when the requirement is for existing products or services, the quantity or 
delivery required or the level of demand might strain existing resources to an extent where 
failure to deliver becomes inevitable. 

 How is this addressed? 

 Successful implementation of this requirement depends on managers having current details 
of the capability of the processes at their disposal. At the higher levels of management, a 
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decision will be made as to whether the organization has the inherent capability to meet the 
specifi c requirements. At the lower levels, resource planning focuses on the detail, identify-
ing specifi c equipment, knowledge, people, materials, capacity and most important, the time 
required. A common approach is to use a project-planning tool such as Microsoft Project that 
facilitates the development of Gantt and PERT charts and the ability to predict resources lev-
els in terms of manpower and programme time. Other planning tools will be needed to pre-
dict process throughput and capability. The type of resources to be determined may include: 

 • People 
 • Infrastructure 

 • Special equipment tools, test software and test or measuring equipment 
 • Equipment to capture, record and transmit information internally or between the 

organization and its customers 
 • New technologies such as computer aided design and manufacturing (CAD/CAM). 
 • Fixtures, jigs and other tools 
 • New instrumentation either for monitoring processes or for measuring quality 

characteristics 
 • New measurement capabilities 
 • New research and development facilities 
 • New handling equipment, plant and facilities, clean rooms, laboratories 

 • Knowledge and skills 

 • New knowledge necessary to undertake new contracts and projects 
 • New skills required to operate the processes, provide the service, design new 

equipment and perform new roles 

 • Process environment 

 • Cleanrooms 
 • New style of management 

 How is this demonstrated? 

 Demonstrating that the resources needed to achieve conformity to the product and service 
requirements have been determined may be accomplished by: 

 a) presenting evidence of a capability assessment undertaken to establish the gap between 
what resources the organization needs to provide the products and services to be offered 
to customers and the resources it currently possesses; 

 b) presenting evidence of resource budgets detailing the additional resources to be acquired 
and showing how they will be delivered in time for when they are needed – this is 
often presented in PERT charts that show the resource acquisition timings overlaid on 
the project bar chart. 

 Evidence presented to demonstrate conformity with 4.4.1d, 7.1.1 and 6.2.2b might mean 
that it is also deemed to satisfy conformity with 8.1c but not vice versa because there are 
other types of resources than those needed achieve conformity to the product and service 
requirements. 
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 Controlling processes in accordance with the criteria (8.1c) 

 What does this mean? 

 Process criteria establishes the standard to be met by the process and implementing con-
trol in accordance with the criteria means that when process performance is compared 
against those standards it will be found to conform. Were a decline in performance to 
be detected, action would be taken to restore performance to level required to meet the 
standard. 

 Why is this necessary? 

 Processes that are not controlled produce outputs of variable quality because of the natu-
ral variation in resources and the process environment. The performance and behaviour of 
people is probably the most signifi cant variable but variations in the quality of information 
provided into the process, the materials, equipment and the facilities used by the process all 
contribute to variation in output quality. 

 How is this addressed? 

 Implementing control of processes should be as simple as carrying out the activities that 
have been defi ned in the process description. However, when planning a process, we are 
setting out what we want to happen, anticipating what might go wrong and building in provi-
sions for avoiding those risks. Everything might not go to plan, and therefore when planning 
processes that are intended to be repeatable, it’s prudent to undertake studies to establish just 
how capable a process is at producing outputs of consistent quality every time it is run (see 
 Chapter 16  under 4.4.1g). 

 How is this demonstrated? 

 Demonstrating that process controls are being implementing in accordance with the criteria 
may be accomplished by presenting the same evidence of process performance as is pre-
sented in response to clause 4.4.1g. 

 Determining, maintaining and retaining documented 
information (8.1e) 

 What does this mean? 

 Many activities will be carried out at various levels of product and service development, 
production and delivery. These activities will generate data, and these data needs to be col-
lected in a form that can be used to demonstrate that processes have been carried out as 
planned and that products and services fulfi l requirements. This does not mean that every 
activity or every result needs to be recorded but when planning processes, what data need to 
be recorded, how they are recorded and when they are to be recorded should be determined 
as part of the planning activity. 
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 Why is this necessary? 

 Documented information collected under controlled conditions provides confi dence to peo-
ple not able to observe activities and results for themselves. When investigating failures and 
plotting performance trends, records are also needed for reference purposes. On particular 
contracts, only those procedures that are relevant will be applied and therefore the records to 
be produced will vary from contract to contract. Special conditions in the contract may make 
it necessary for additional records to be produced. 

 How is this addressed? 

 Process records 

 The records required to provide confi dence that processes have been carried out as planned 
should be identifi ed during process development. With some processes, it may be necessary 
to record each step in the process but with others the resultant output may indicate that the 
process can only have been carried out in a certain way. 

 Continued operation of the process should generate further records that confi rm that the 
process is functioning properly (i.e. meeting the requirements for which it was designed). 
Process records should indicate the process objectives and exhibit performance data show-
ing the extent to which these objectives are being achieved. These may be in the form of bar 
charts, graphs, pie charts etc. From the process hierarchy in  Figure 32.1 , you will observe 
that there would be process records for business processes, work processes and for activities 
but not tasks. 

 Product and service records 

 By assessing the product or service requirements and identifying the stage in the process 
where these requirements will be verifi ed, the type of records needed to capture the results 
should be determined. In some cases, common records used for a variety of products may 
suffi ce. In other cases, product-specifi c records may be needed that prescribe the character-
istics to be recorded and the corresponding acceptance criteria to be used to indicate pass or 
fail conditions. 

 Record maintenance and retention 

 For record maintenance and retention see  Chapter 32 . 

 How is this demonstrated? 

 Demonstrating that the evidence necessary to have confi dence that the processes have been 
carried out as planned and products and services conform to requirements may be accom-
plished by: 

 a) presenting process descriptions that specify the documented information that is to be 
maintained and retained; 
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 b) indicating in these process descriptions the data that are to be recorded: 

   i to have confi dence that the processes have been carried out as planned; 
 ii to demonstrate products and services conformity to the specifi ed requirements. 

 Operations planning output (8.1b) 

 What does this mean? 

 For planning outputs to be suitable for the organization’s operations they need to match 
the input requirements of the processes they feed. The planning process involves making 
choices, deciding what to do, when to do it, where to do it, how to do it, who will do it and 
what resources will be needed to do it and therefore will produce different outputs each 
having a different purpose and it will vary depending on the nature of the product, project, 
contract or service and its complexity. 

 Why is this necessary? 

 The standard does not impose a particular format for the output of the planning activity or 
insist that such information carriers are given specifi c labels. Each product and service is dif-
ferent, but unless the planning output is in a form that can be used by the execution processes 
the plans will remain unimplemented. For those engaged in the executing processes, there 
will be an expectation that all necessary provisions have been made, for example, that the 
resources needed have been acquired and that any necessary training has been completed. 

 How is this addressed? 

 Some of the decisions may involve a trade-off between two or more possible solutions such 
as deciding whether to do the work in-house or subcontract it. If the decision is to subcon-
tract part of the work the planning process needs to produce an output that feeds into the 
procurement process and the planning process won’t be complete until a contract has been 
agreed with a suitable contractor. For simple products, the planning output may be a single 
document such as a project plan. For complex products, the planning output may be in the 
form of a project plan and several supplementary plans each being in the form of a manual 
with several sections. 

 Discrete plans are needed when the work to be carried out requires detailed planning 
beyond that already planned for by the QMS. The planning outputs are dependent on the 
work that is required but may include: 

 • Project plans 
 • Product or service development plans 
 • Production or service delivery plans 
 • Confi guration management plans 
 • Risk management plans 
 • Product assurance plans 
 • Quality plans 
 • Procurement plans 
 • Reliability and maintainability programme plans 
 • Control plans or verifi cation plans 
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 • Installation plans 
 • Commissioning plans 
 • Performance evaluation plans 
 • Contingency plans 

 It is not necessary to produce a separate quality plan if the processes of the QMS that are to 
be utilized are identifi ed in the project plan. Sometimes the project is so complex that a sepa-
rate quality or quality assurance plans may be needed simply to separate the subject matter 
into digestible chunks. A useful rule to adopt is to avoid giving documents a title that refl ects 
the name of a department wherever possible. 

 How is this demonstrated? 

 Demonstrating that the outputs from planning are suitable for the organization’s operations 
is primarily about communication but there are two aspects to consider: 

 a) whether an execution process exists for each of the plans and in which case: 

   i Which process will execute the activities defi ned in the plan? 
 ii What checks have been carried out to verify compatibility between the planning 

outputs and the process inputs of their receiving process? 

 b) whether there is a planning output for each of the processes we expect to execute on 
this project or contract and if not: 

   i From where will the process receive its inputs? 
 ii What checks have been carried out to establish that there are no project specifi c 

conditions that apply to this process? 

 Control of planned changes (8.1) 

 What does this mean? 

 There are several requirements in the standard referring to the control of changes in 
operations: 

 • Handling changes to contracts in clause 8.2.1 
 • Changes to requirements for products and services in clause 8.2.4 
 • Control changes made during, or after, the design and development of products and 

services, in clause 8.3.6 
 • Control changes for production or service provision in clause 8.5.6 

 It is therefore assumed that the changes being referred to here are intended to be changes to 
operational plans as a result of changes to contracts, products or services. 

 Why is this necessary? 

 Plans are made for developing and providing products and services so that objectives are 
achieved. If we fail to plan, we are planning to fail and therefore any situation that could 
affect the integrity of the plans we have made needs to be brought under control. 
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 A lot of the effort put into operations planning goes into determining resources, and there-
fore if the internal or external situation changes the resources may be insuffi cient or in the 
wrong place and thus jeopardize success. 

 How is this addressed? 

 Any planned change to a project, contract or order should be passed through the same pro-
cess as produced the initial operational plans. The planning process is therefore restarted, 
and on large projects there may be a function dedicated to handling such changes. 

 The change may arise at any stage in the product or service life cycle and should be 
reviewed for impact on cost, schedule and quality. This is often handled by making provi-
sion on the change proposal form for these elements to be considered and if any are affected, 
further assessments are to be provided. Following agreement to change proposals, work 
commences on changing the plans and these changes approved before the revised plans are 
implemented. 

 Perhaps the most important issue with planned changes is communication, making sure 
those potentially impacted by the change are aware of it and given an opportunity to submit 
impact statements and be involved in discussions about changing the plans. It’s therefore 
important to track who has been contacted and what responses have been received. Proceed-
ing with a planning change without positive confi rmation from those affected may be risky 
so careful consideration needs to be given to the potential consequences. 

 How is this demonstrated? 

 Demonstrating that the organization is controlling planned changes to operational plans may 
be accomplished by: 

 a) presenting evidence of a pre-defi ned process for handling changes to operations 
planning: 

 b) showing how this process maintains the integrity of the operational plans; 
 c) presenting a record of the planned changes that are being or have been made; 
 d) selecting a representative sample of planned changes and showing that they are being 

undertaken in accordance with the pre-defi ned process and specifi cally that: 

   i those involved in the initial planning (or their successors) were consulted and 
their concerns addressed; 

 ii changes to the documented information are traceable to the planned change that 
was authorized. 

 Review of unintended changes (8.1) 

 What does this mean? 

 It is not clear whether the requirement is referring to unintended changes to operations plan-
ning or to operations. It’s doubtful that plans would be unintentionally changed unless by 
cyber-attack and it’s more likely that events take a different course than were planned, for 
example, events don’t start when scheduled or are not completed on schedule and that these 
have consequences. There may be several reasons for this, some of which are described in 
 Box 33.2 . 
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 Why is this necessary? 

 It’s not uncommon for situations to arise that were unexpected and result in there being an 
unintended change to the plan. As a plan is generally constructed based on dependencies, 
any delay or alteration in one process will inevitably have a knock-on effect on dependent 
processes. If chaos is to be avoided, action needs to be taken to mitigate any adverse effects. 

  Box 33.2    Unintended consequences 
 The fi nance management process uses cash fl ow as the measure of performance and as 
a consequence delays paying suppliers on time. This has a knock-on effect on produc-
tion because in retaliation, the suppliers withhold further deliveries until outstanding 
invoices have been paid. 

 Another example is where the packer gets a deduction from his wages if there is a 
customer complaint because the packer is the last person to check the product before 
delivery. As a consequence, the packer won’t let anything through the gate until every-
thing has been checked, including the most trivial of issues. 

 A component left to its own devices will attempt to kill off other components in a 
competitive environment whether inside or outside an organization. 

 How is this addressed? 

 With planned changes, we have a luxury of considering the potential consequences before 
the change is made. With unintended changes, they have already occurred and we have to 
deal with the consequences immediately. The actions taken will depend on what has hap-
pened and might vary from a minor adjustment to a complete rethinking of the way the 
project will proceed. 

 The planning process needs to be running continuously so that both planned and unplanned 
changes, including tasks completed early, are put into the schedule and rescheduling under-
taken to reveal the impact. 

 Local managers need discretion to exercise their judgement on making minor adjustments 
to schedules, logistics, staff assignments and routines to overcome bottlenecks and disputes 
that upset the smooth running of a process. An informal or formal mechanism for alerting 
process owners of issues that have arisen needs to be in place. When the unintended changes 
are more serious such as the loss of a key supplier, a realization that the planned design solu-
tion won’t work or the project just runs out of money, there needs to be a major project review 
where all the issues are brought out and serious attention given to the best way to proceed. 

 How is this demonstrated? 

 Demonstrating that the consequences of unintended changes are reviewed and appropriate 
action taken may be accomplished by: 

 a) presenting evidence of the original project schedule and the current schedule; 
 b) selecting a representative sample of changes and presenting evidence of reviews that 

have been conducted and the actions undertaken to mitigate adverse effects; 
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 c) presenting the results of an analysis undertaken to verify the actions were effective in 
mitigating the consequences of unintended changes. 

 Control of outsourced processes (8.1) 
 In clause 8.1 is a requirement to ensure that outsourced processes are controlled which is 
duplicated in clauses 8.4.1 and 8.4.2a); this is addressed in  Chapter 42 . 
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 Introduction 
 The way communication with customers takes place will infl uence their choice of where to 
place orders or contracts and whether to sustain or terminate a relationship. 

 In general, customers communicate with an organization at six stages in their relationship: 

 1 When expressing their preferences in marketing surveys 
 2 When making enquiries, placing an order or negotiating a contract 
 3 When seeking assurance of progress, involvement in design and development or 

requesting change 
 4 When taking delivery of product or using the service 
 5 When making a formal complaint 
 6 When expressing their views in satisfaction surveys 

 ISO 9001:2015 prescribes requirements at each of these interfaces, and these are addressed 
in clauses 8.2.1 and 8.3.2. 

 In ISO 9001:2008 customer communication was designated a customer-related process 
along with determination and review of product requirements but customer satisfaction, 
another customer-related process, was addressed as part of monitoring and measurement. 
In ISO 9001:2015 the category of customer-related processes has gone which resolved the 
anomaly with customer satisfaction being omitted, but customer communication is now con-
sidered under the general heading of “Requirements related to products and services” as 
though all communication with customer is about requirements. The quality of communica-
tion with customers is vital as its effectiveness is directly proportional to organizational suc-
cess. Without some form of communication with customers an organization will be invisible 
to them and fail to attract their interest, so this should not be subordinated to any particular 
element of a QMS but be a primary element of it. 

 Customer communication  34 

  Box 34.1    Change in defi nition of who a customer is 
 ISO 9000:2015 defi nes a customer as a “ person or organization that could or does 
receive a product or a service that is intended for or required by this person or organi-
zation .” Previously the person or organization had to receive a product to qualify as a 
customer, and therefore a potential customer now counts as a customer. 
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 From the reference made to customers one might assume that the requirements apply only 
to communication with current customers, but the anomaly is resolved by referring to the 
defi nition of a customer (see  Box 34.1 ). 

 Enquiries, orders and contracts begin with potential customers and can continue after they 
become customers and throughout the relationship until your obligation to them ceases (i.e. 
when they dispose of the product or cease using the service). The requirements therefore 
apply before, during and after provision of product or service to potential customers, current 
customers and former customers still in possession the products. After expiry of warranty a 
supplier still has an obligation to its customers to alert them to anything that may be a health 
or safety hazard. 

 Although the ISO 9000:2015 defi nition of a customer appends a note that states “a cus-
tomer can be internal or external to the organization” and advocates that  the next process is 
the internal customer of the preceding process , the term  customer  in clause 8.2.1 is obvi-
ously external to the organization as it would be absurd to treat the interaction between co-
workers as customer communication. 

 In this chapter, we examine the eight requirements of clause 8.2.1, namely: 

 • Providing information relating to products and services (8.2.1a) 
 • Handling customer enquiries (8.2.1b) 
 • Handling customer contracts, including changes (8.2.1b) 
 • Handling orders, including changes (8.2.1b) 
 • Obtaining customer feedback (8.2.1c) 
 • Communicating with customers in relation to customer complaints (8.2.1c) 
 • Communicating with customers in relation to customer property (8.2.1d) 
 • Establishing requirements for contingency action (8.2.1e) 

 Providing information relating to products and services (8.2.1a) 

 What does this mean? 

 Considering the explanation of communication earlier, in this requirement we are not 
dealing with the technical content of product and service information but dealing with 
the quality of information being communicated, whether passed verbally or in writing. If 
the information provided doesn’t communicate the intended meaning, it’s of poor qual-
ity. Depending on the type of relationship the organization has with its customers, there 
may be many processes that interface with customers from which such information is 
transmitted, and this requirement refers only to the customer communication element of 
these processes. 

 Why is this necessary? 

 Customers are only aware of product and service information that is accessible to them, but 
whether they receive it or retrieve it (as is the case if the information is posted on the Inter-
net), it must accurately represent the products and services offered; otherwise, it is open to 
misrepresentation and liable to prosecution in certain countries. It is also necessary to ensure 
that the information does not create expectations which the organization is unable to sat-
isfy. This is especially pertinent to the dialogue between sales staff and potential customers, 
who being eager to clinch a sale, infl ate the virtues of the product or service being offered, 
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obscure the real costs of ownership or use and make promises on delivery that the organiza-
tion is unable to honour. 

 How is this addressed? 

 As stated earlier this requirement is concerned with the quality of information available to 
customers and has two dimensions. There is the misleading of customers into believing a 
product or service provides benefi ts that it cannot deliver (accuracy), and there is the rela-
tionship between information available to customers and information as it would need to be 
to properly represent the product (compatibility). 

 Accuracy depends on getting the balance right between imaginative marketing and 
reality. Organizations naturally desire to present their products and services in the best 
light – emphasizing the strong points and playing down or omitting the weak points. 
Providing the omissions are not misleading to the customer this is legitimate. The adver-
tising process should ensure information accurately represents the product or service 
and does not infringe advertising regulations and sale of goods and services laws (see 
 Chapter 35 ). 

 Compatibility depends on maintaining the information once it has been released. Product 
and service information takes many forms, and keeping it all compatible is not an easy task. 
An information control process is therefore needed to ensure that information compatibility 
is maintained when changes are made. 

 As the requirement applies before, during and after sales the range of information relat-
ing to products and services that is transmitted will extend beyond advertising material to 
include contract/project deliverables as well as price and availability information, when 
delivering the service and notifying customers of service disruptions and changes. It can 
also include information transmitted both verbally and in writing or in graphics in meetings, 
by telephone or in electronic communication. 

 How is this demonstrated? 

 Demonstrating that effective processes have been established for communicating with cus-
tomers about products and services may be accomplished by: 

 a) presenting evidence that provisions have been made for conveying product and service 
information to customers and how its quality is assured through the channels and 
media that are used; 

 b) inviting auditors to sit in on meetings with customers to observe how product and 
service information is communicated and a mutual understanding obtained; 

 c) presenting evidence of communication with potential and existing customers that 
indicates not only that product and service information has been received but has been 
acknowledged by the customer as being understood; 

 d) showing that any person who interfaces with the organization’s customers are aware 
of how important it is that inaccurate information is not formally or informally trans-
mitted to customers; 

 e) showing how unguarded comments by a representative of the organization do not 
create expectations that prove diffi cult to satisfy; 

 f) presenting evidence of frequent training and monitoring directed specifi cally at main-
taining the quality of communication relative to product and service information. 
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 Handling customer enquiries (8.2.1b) 

 What does this mean? 

 The requirement refers only to the customer communication elements of processes in which 
enquiries from customers are received. 

 Why is this necessary? 

 When handling a customer enquiry, customers need to be fed correct information and treated in 
a manner that maximizes the opportunity of a sale. If the personnel receiving a customer enquiry 
are uninformed or not competent to deal effectively with an enquiry, a customer may not receive 
the treatment intended by the organization and either go elsewhere or be misled. Both situations 
may result in lost business. As the person dealing with the enquiry could be the fi rst contact the 
customer has with the organization, it is vital that they are competent to do the job. 

 How is this addressed? 

 Some typical customer interfaces are identifi ed in  Figure 34.1  by the two cartoon characters.   
 Enquiries from potential customers are the result of the effectiveness of the promotion 

strategy and the process that implements it. If this has been successful, customers will be 
contacting the organization to seek more information, clarify price, specifi cation or delivery 
or request tenders, proposals or quotations 

 How is this demonstrated? 

 Demonstrating that there is effective communication with customers in relation to enquiries 
and that it is managed through an effective process may be accomplished by: 

 a) showing what provisions have been made to enable customers to enquire about the 
products and services the organization can and does supply; 

 b) showing that the channels and media available to the customer to submit enquiries are 
compatible with what typical customers will expect; 

 c) showing that the people responding to customer enquiries either verbally or in written 
material have the necessary product/service knowledge and communication skills; 

 d) inviting auditors to witness how staff process enquiries and interact with customers; 
 e) presenting evidence of how enquiries from customers have been processed and a 

mutually satisfactory outcome achieved; 
 f) presenting evidence of frequent training and monitoring directed specifi cally at main-

taining the quality of communication in dealing with customer enquiries. A common 
approach with telephone sales is for customers to be informed through a recorded 
message that the conversation may be monitored for quality assurance purposes. 

 Handling customer contracts, including changes (8.2.1b) 

 What does this mean? 

 The requirement refers only to the customer communication elements of processes in which 
contracts are received, negotiated, accepted and changed. Contracts differ from orders 
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because with a contract the product, service and conditions for their supply can be varied 
whereas with an order, the product, service and conditions for their supply are non-negotia-
ble see below. 

 Why is this necessary? 

 Customer enquiries may or may not result in contracts. However, when a contract is received, 
it is necessary to pass it through an effective process that will ensure both parties are in no 
doubt as to the expectations under the contract. 

Figure 34.1   Typical customer interfaces in enquiry conversion
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 How is this addressed? 

 Typically, communication elements of handling contracts are primarily part of a contract 
management process. Some typical customer interfaces in this process are identifi ed  Fig-
ure 34.2  by the two cartoon characters.   

 When a contract is received, several activities need to be performed in addition to the 
determination and review of product/service requirements and in each of these activities, 
communication with the customer may be necessary to develop an understanding that will 
secure an effective relationship 

 How is this demonstrated? 

 Demonstrating that effective processes have been established for communicating with cus-
tomers in relation to contract and changes thereto may be accomplished by: 

 a) showing what provisions have been made to enter into contracts with prospective 
customers for the supply of products and services; 

 b) showing that the staff assigned to negotiate contracts on behalf of the organization 
have the necessary legal knowledge and communication skills; 

 c) showing that changes to contracts pass through the same process and are thus subject 
to the same rigour as the initial contract; 

Figure 34.2   Typical customer interfaces in contract management
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 d) inviting auditors to witness how staff negotiate contracts and interact with customers; 
 e) presenting evidence of how contracts from customers have been processed and a 

mutually satisfactory outcome achieved; 
 f) presenting evidence of how changes to contracts have been processed and a mutually 

satisfactory outcome achieved whether the change is initiated by the customer or the 
organization; 

 g) presenting evidence of frequent training and monitoring directed specifi cally at main-
taining the quality of communication in relation to contracts. 

 Handling orders, including changes (8.2.1b) 

 What does this mean? 

 The requirement refers only to the customer communication elements of processes in which 
orders are received, accepted and changed. 

 Why is this necessary? 

 Customer enquiries may or may not result in orders. However, when an order is received, 
it is necessary to pass it through an effective process that will ensure both parties are in no 
doubt as to what to expect. 

 How is this addressed? 

 As stated above, with an order the product, service and conditions for their supply are none-
negotiable. The customer is presented with a description of the product or service, a price and 
delivery or availability and can either accept these conditions or go elsewhere. If there are 
variations, they are usually pre-defi ned by the supplier thereby limiting any customization. 

 Typically, these communication elements are primarily part of an order processing pro-
cess. Some typical customer interfaces in this process are identifi ed  Figure 34.3  by the two 
cartoon characters.   

 How is this demonstrated? 

 Demonstrating that effective processes have been established for communicating with cus-
tomers in relation to orders and changes thereto may be accomplished by: 

 a) showing what provisions have been made to enable customers to place orders for the 
supply of products and services through one or more channels and media; 

 b) showing that the information provided conveys everything that a reasonable person 
would expect to know to make an informed decision such as description, conditions 
and limitations of use, price and delivery and any restrictions on changing orders; 

 c) showing that the staff assigned to accept orders on behalf of the organization have the 
knowledge and communication skills; 

 d) showing that there is provision for processing changes to orders before their fulfi lment; 
 e) inviting auditors to witness how orders are processed and how they interact with 

customers; 
 f) presenting evidence of how orders from customers have been processed and a mutually 

satisfactory outcome achieved; 
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 g) presenting evidence of how changes to orders have been processed and a mutually 
satisfactory outcome achieved whether the change is initiated by the customer or the 
organization (e.g. split delivery); 

 h) presenting evidence of frequent training and monitoring directed specifi cally at main-
taining the quality of communication in relation to contracts. 

 Obtaining customer feedback (8.2.1c) 

 What does this mean? 

 The requirement refers only to the customer communication elements of processes where 
customer feedback is obtained. 

 Why is this necessary? 

 The views and perceptions of customers and other stakeholders constitute the feedback the 
organization needs to be self-regulating; otherwise, it is akin to driving in the dark without 

Figure 34.3   Typical customer interfaces in order processing
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 How is this addressed? 

 Information can be gathered actively or passively. An example of active information gather-
ing is where marketing staff conduct market surveys seeking to understand customer prefer-
ences, or testing perceptions about the organization and its products and services or sales 
staff conducting order completion surveys by phone or post. An example of passive infor-
mation gathering is where customers are presented with the opportunity to rank preferences 
from a list or rate the organization and its products and services through a website or feed-
back cards. Typically, these communication elements are primarily part of the environment 
scanning process (see  Chapter 12 ) and the customer satisfaction monitoring process. 

 How is this demonstrated? 

 Demonstrating that effective processes have been established for obtaining customer feed-
back may be accomplished by: 

 a) presenting evidence that provisions have been made to seek the views and perceptions 
of potential and existing customers through one or more channels and media; 

 b) presenting evidence that the staff assigned to obtain the views and perceptions of potential 
and existing customers have the necessary knowledge and communication skills; 

 c) inviting auditors to witness how views and perceptions of customers are obtained and 
how they interact with them; 

 d) presenting evidence of how views and perceptions of customers have been obtained 
and any bias and distortion avoided; 

 e) presenting evidence of frequent training and monitoring directed specifi cally at main-
taining the quality of communication in relation to the acquisition of customer views 
and perceptions. 

 Communicating with customers in relation to customer 
complaints (8.2.1c) 

 What does this mean? 

 The requirement refers only to the customer communication elements of processes where 
customer complaints are received and resolved. A customer complaint is “an expression of 

lights and correcting course only after hitting obstacles. One could judge performance only 
by monitoring sales, but this tends to be a lagging measure. It is much better to have fore-
sight, observe trends and be proactive than receive complaints and be reactive. 

 When gathering feedback from customers it is vital that the way this is done does not 
materially affect the results, either by injecting bias or distorting the signals being received 
(see  Box 34.2 ). 

  Box 34.2    Customer perception of quality 
 There was an old tailor in my town who was often heard instructing his partner, “Turn 
on the blue light. This guy wants a blue suit.” 

 Contributed by Charles Scalies 
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dissatisfaction made to an organization, related to its products or services, or the complaints-
handling process itself, where a response or resolution is explicitly or implicitly expected”. (ISO 
9000:2015). The requirements for handling customer complaints are addressed in  Chapter 58 . 

 Why is this necessary? 

 As stated in the preview to this chapter, registering a complaint is one of the six principal 
stages in the customer–supplier relationship, and therefore messing this up almost certainly 
will deter a customer from coming back. Making a good impression at this stage by rapidly 
recovering from a mistake will undoubtedly build customer loyalty and return business. 

 How is this addressed? 

 Complaints 

 There cannot be communication with the customer on complaints unless the organization 
has opened a channel for communication (e.g. an address and a person or department to 
contact). For the organization to act promptly, some key information will be needed and 
provision needs to be made to collect this information. Organizations with a website often 
provide online forms for their customers to complete which have drop-down menus that save 
the customer time in locating product and service details. 

 Not all customers will complain or even feedback dissatisfaction. In some cultures it is 
considered rude to complain and in others it’s considered helpful; it all depends on how the 
complaint is expressed. In the service sector, customer-facing staff need to read the signs and 
take appropriate action on the spot. If an opportunity is missed to placate a customer who 
appears dissatisfi ed, it’s likely they’ll simply not return. 

 When complaints come in, provision needs to be made for prompt acknowledgment, 
unique reference numbers and a contact name as there is nothing more disconcerting for a 
customer than not knowing whether the complaint is being dealt with. The next issue for a 
customer is that when making contact in person, the organization’s representative exhibits 
the appropriate interpersonal and language skills. Provision also needs to be made for esca-
lating resolution of the complaints to a higher level when the front-line person is unable to 
pacify the customer. Further guidance may be found in ISO 10002 (see  Table 4.1 ). 

 Disputes 

 When a customer is dissatisfi ed with an organization, they will boycott its products and 
services, and if enough customers are dissatisfi ed this will force down sales. Customers may 
take legal action if they have incurred unnecessary costs or hardship because of the organiza-
tion’s failure. Further guidance may be found in ISO 10003 (see  Table 4.1 ). 

 How is this demonstrated? 

 Demonstrating that effective processes have been established for communicating with cus-
tomers in relation to customer complaints may be accomplished by: 

 a) presenting evidence that there is an open channel through which customers can register 
complaints either verbally or in writing at any time; 
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 b) presenting evidence that customers are provided with suffi cient information to enable 
them to determine what information to provide, their eligibility for replacement or 
refund and the steps in the process; 

 c) presenting evidence that provisions have been made to engage with customers who 
have been compelled to complain and to notify them of progress in its resolution; 

 d) presenting evidence that the staff assigned to capture and resolve customer complaints 
have the necessary knowledge and communication skills to engage with dissatisfi ed 
customers and are objective, open, impartial, sensitive and non-discriminatory; 

 e) inviting auditors to witness how customer complaints are handled and how they interact 
with customers through to their resolution; 

 f) presenting evidence of how customers have been treated following registration of a 
complaint and misunderstanding avoided; 

 g) presenting evidence of frequent training and monitoring directed specifi cally at maintain-
ing the quality of communication in relation to the handling of customer complaints. 

 Communicating with customers in relation to customer 
property (8.2.1d) 

 What does this mean? 

 The requirement refers only to the customer communication elements of processes where 
customer property is handled and controlled. Customer property is any property owned or 
provided by the customer and can include: 

 • Intellectual property and personal data 
 • Any property supplied for incorporation into product to be supplied to customers 
 • Customer-owned tooling and returnable packaging also constitutes customer-supplied 

products 
 • Property being used on customer premises such as tools, software and equipment 
 • Property made available for the organization’s use such as test and development 

facilities 

 The property being supplied may have been produced by a competitor, by the customer or 
even by your own organization under a different contract. 

  Box 34.3    Sony PlayStation account hacking 
 Sony has gone to considerable lengths to combat hackers since the PlayStation net-
work was infamously compromised in 2011, but initially this was the scenario: Cus-
tomer’s account was hacked; Sony makes customer responsible; customer makes 
claim for losses on their bank which reclaims money from Sony; Sony then banishes 
customer from accessing games downloaded until the money is repaid, all of which 
did not acknowledge Sony’s obligations for protecting customer property. 

 Documentation is not considered customer property because it is normally freely issued 
and ownership passes from customer to supplier on receipt. However, if the customer requires 
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the documentation to be returned at the end of the contract, it should be treated as customer 
property. The requirements for handling customer property are addressed in  Chapter 47 . 

 Why is this necessary? 

 When a customer supplies property to an organization certain conditions will be attached 
regarding its use. Ownership of such property remains in the hands of the customer, and 
therefore the organization is under an obligation to take due care of it and use it in the agreed 
manner or as prescribed by law. It is therefore vital that the customer has confi dence that the 
organization has a clear understanding of these obligations. 

 How is this addressed? 

 Communication with the customer regarding its supplied property may occur when: 

 • taking an order (e.g. credit card details, identity, address); 
 • negotiating a contract (e.g. agreeing to conditions of use); 
 • taking receipt of product for use during the tenure of a contract; 
 • reporting its damage, loss or malfunction; 
 • returning property after the end of the contract. 

 In each of these transactions care needs to be taken to ensure that the customer understands 
the purpose of the communication and as applicable: 

 • is reassured about what will happen to the property being handed over; 
 • given the opportunity to ask questions; 
 • is satisfi ed with the outcome before the transaction is completed. 

 How is this demonstrated? 

 Demonstrating that effective processes have been established for communicating with cus-
tomers in relation to customer property may be accomplished by: 

 a) presenting evidence that provisions have been made for assuring customers that their 
property will be protected while in the organization’s possession; 

 b) presenting evidence that exposes the way contact is made with the customer in the 
event of loss, damage, misuse or malfunction of their property; 

 c) presenting written reports that have been submitted to customers concerning their 
property. 

 Establishing requirements for contingency action (8.2.1e) 

 What does this mean? 

 The requirement refers only to the customer communication elements of processes where 
requirements for contingency action are formulated. Typically, these communication ele-
ments are primarily part of disaster recovery, business continuity or risk management 
processes. 
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 Why is this necessary? 

 ISO 9001 is primarily about giving customers an assurance of product and service quality, 
and therefore anything that may disrupt the provision of products and services following an 
agreement to supply is a matter of great concern to customers. 

 How is this addressed? 

 The requirement includes the phrase  when relevant  implying that there might be circum-
stances when communicating with customers about contingency actions is not relevant. Such 
communication might not be relevant if contained in the supplier’s terms and conditions of 
sale is a disclaimer discharging the supplier from liability for indirect or consequential loss 
incurred by the customer due to matters beyond its control. If the customer has accepted 
these terms they have accepted the risk. 

  Box 34.4    A contingency plan that worked 
 Cantor Fitzgerald, a fi nancial services company that had its offi ces on the 101st–
105th fl oors of the North Tower of the World Trade Center in New York, is a promi-
nent example of a successful implementation of a business contingency plan. In the 
space of two hours, the fi rm lost 658 of its 960 New York employees in September 11 
attacks, as well as much of its offi ce space and trading facilities. Despite these signifi -
cant losses, the fi rm was able to resume business within a week. 

 (Wikipedia (7), 2016) 

 Where continuity of supply is vital for the customer, it is likely that special terms and 
conditions will be negotiated and specifi c requirements for contingency action agreed. In 
general, contingency actions are implemented in the event of a failure of existing planned 
actions or circumstances outside the organization’s control arising that prevent planned 
actions from being executed. 

 Such circumstances include anything that may disrupt the provision of products and ser-
vices that adversely affects the customer should they occur. They may therefore include nat-
ural disasters, major accidents, terrorist attack, criminal activity such as cyber-crime, theft of 
vital resources or information compromising continuity of supply and unlikely events such 
as losing key members of staff, key suppliers and access to information. 

 How is this demonstrated? 

 Demonstrating that effective processes have been established for communicating with cus-
tomers in relation to specifi c requirements for contingency action may be accomplished by: 

 a) presenting evidence that a channel of communication is open for customers to express 
their requirement on contingency action (e.g. correspondence on the topic); 

 b) presenting evidence that there is consensus about: 

     i the identifi ed risks to continuity of supply; 
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   ii the nature of their impact on the customer; 
 iii the actions to be taken to recover from a disruption in supply; 
 iv the channels of communication to be opened on detection of an incident; 
   v what validation of the proposed contingency actions is to be undertaken and when; 
 vi what maintenance the organization is expected to undertake to be confi dent the 

planned contingency actions remain valid. 
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 Introduction 
 There will be requirements that apply to: 

 • product and service design; 
 • product manufacture, delivery, installation and servicing; 
 • service delivery; 
 • post-delivery activities and support. 

 A process for determining these requirements should be designed so that it takes as its input 
the identifi ed need for a product or service and passes this through several stages where 
requirements from various sources are determined, balanced and confi rmed as the defi nitive 
requirements that form the basis for development and production of a product or develop-
ment and provision of a service. 

 In this chapter, we examine the four requirements of clause 8.2.2, namely: 

 • Defi ning product and service requirements (8.1a) and 8.2.2a) 
 • Defi ning applicable statutory and regulatory requirements (8.2.2b) 
 • Defi ning organizational requirements (8.2.2c) 
 • Meeting claims for products and services offered (8.2.2b) 

 Defi ning product and service requirements (8.2.2a) 

 What does this mean? 

 To determine such requirements means that the needs and expectations that are either stated 
(verbally, or in writing), implied or obligatory must be defi ned. Defi ned means stated or 
described exactly the nature, scope or meaning of (which can be done verbally or in writing). 

 The heading to clause 8.2.2 is “Determining the requirements related to products and 
services”, which implies not only requirements for the products and services themselves, 
but also requirements for their fulfi lment, delivery and post-delivery; conditions omitted 
from 8.2.2a) where it requires only that the requirements for the products and services 
be defi ned. This is assumed to be an oversight because in clause 8.2.3.1a) it requires 
a review before committing to supply products and services to a customer, to include 
requirements specifi ed by the customer, including the requirements for delivery and post-
delivery activities. 

 Requirements for products 
and services 

 35 
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 The products and services to be offered to customers will either be those which the orga-
nization intends to: 

 a) design and supply to its own specifi cations (i.e. proprietary design); 
 b) design and/or supply to a customer specifi cation (i.e. custom design); 
 c) supply but has not designed (i.e. a product manufacturer or service franchise). 

 Customers are not simply the person or organization that pay the invoice, but include users 
as well as makers or service providers that purchase products and services for embodiment 
or use in the product or service which they provide to their customers. 

 Although a customer may have provided detailed requirements for the product or service 
expressed in performance terms, it is unwise to believe that this is the only information 
needed. Some aspects may not have been considered by the customer because they are not 
specialists. Design input data may come from several sources, as shown in  Figure 38.1 . 

 Why is this necessary? 

 The purpose of the requirements is to ensure that the requirements for products and ser-
vices are established before work on their design, procurement, production or delivery com-
mences. This is one of the most important requirements of the standard. Most problems 
downstream can be traced either to a misunderstanding of the requirements of the market 
or the customer, or insuffi cient attention being paid to the resources required to meet these 
requirements. Get these two things right and you are halfway towards providing products 
and services that satisfy customer needs and expectations. 

 How is this addressed? 

 Proprietary products 

 The organization’s requirements should be defi ned in market specifi cations or a design brief 
and include: 

 • A clear defi nition of the purpose of the product. 
 • The conditions of use including the operating environment. 
 • The functional and physical requirements. 
 • Intended transportation, transmission or other means for conveying the product to the 

customer in a specifi ed condition. 
 • Intended customer support to maintain, service, assist or otherwise retain the product 

in a serviceable state and to recycle or dispose of the product or any equipment associ-
ated with the service. 

 • Intended in-service date. 

 Proprietary services 

 A way of determining service requirements is to imagine you are the customer of the service 
your organization is offering, ask the following questions and record how you imagine the 
customer would answer them: 

 1 What service do we intend to offer? 
 2 What are the customer’s expectations relative to this service? 
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 3 What is the sequence of actions the customer would take from the point of having a 
need to that need being satisfi ed? 

 4 What outputs would the customer expect at each stage through this process to determine 
if his/her expectations have been met? 

 By way of an example,  Table 35.1  provides answers to these questions for the fi rst two 
stages customer passes through in a fast food outlet in which 11 stages have been identifi ed. 
A more comprehensive version is available on the companion website.     

Table 35.1   Determining requirements for a fast food outlet

Question Answers

What service do we provide? We provide customers in a hurry with good 
wholesome food at competitive prices

What are the customer’s expectations relative 
to this purpose?

E1 fast, E2 safe, E3 clean, E4 hygienic, E5 has a 
counter service, E6 represents value for money and 
E7 offers nutritious food.

What is the sequence of actions the customer 
would take from the point of having a need 
to that need being fulfi lled?
In the example there are 11 steps.

S1 Locate fast food outlet, S2 Observe conditions, 
S3 View menu, S4 Collect tray, S5 Select food, S6 
Pay bill, S7 Choose cutlery and condiments, S8 Find 
table, S9 Consume food, S10 Dispose of waste, S11 
Visit toilets/washroom, S12 Exit premises.

What outputs would the customer expect in 
order to determine if his or her expectations 
have been met at stage 1?

Pass the customer expectations through Step 
1. Note that not all expectations will apply at 
each stage.

The customer expects to be able to locate the food 
outlet quickly (E1), and therefore signs advertising 
the outlet would need to be in the right location 
pointing to the outlet. This output becomes 
requirement (R1).
The customer would expect the signs to provide 
some indication of the type of outlet (E5). The signs 
would therefore need to display a clear and relevant 
message, and this output becomes requirement (R2).
The customer would also expect that the route to 
the outlet is not hazardous, (E2) that he is not going 
to get his clothes dirty along this route (E3) and 
probably doesn’t expect to encounter vermin (E4). 
The approach to the outlet therefore needs to be 
clean, safe and vermin free, and this output becomes 
requirement (R3)

What outputs would the customer expect in 
order to determine if his expectations have 
been met at stage 2?

The customer expects to be able to establish whether 
service will be quick (E1) and therefore queue 
length needs to be short. This output becomes 
requirement (R4). The customer also expects 
a counter service (E5) and the conditions to be 
safe (E2) and clean with a pleasant décor (E3). 
Therefore, an output would be a well-designed entry, 
serving and dining area. This is output becomes 
requirement (R5). On casting an eye around, 
customers might expect to see that it is no-smoking 
establishment, good lighting, directional signs to the 
toilets, and no vermin or insects (E4). Therefore, all 
areas would be maintained to high standards. This is 
output becomes requirement (R6).
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 Customer-specifi c products and services 

 Customers will convey their requirements in various forms. Many organizations do business 
through purchase orders or simply order over the telephone or by electronic or surface mail. 
Some customers prefer written contracts; others prefer a handshake or a verbal telephone 
agreement. However, a contract does not need to be written and signed by both parties to 
be a binding agreement. Any undertaking given by one party to another for the provision of 
products or services is a contract, whether written or not. The requirement for these provisions 
to be determined rather than documented places the onus on the organization to understand 
customer needs and expectations, not simply react to what the customer has transmitted. It is 
therefore necessary in all but simple transactions to enter into a dialogue with the customer 
to understand what is required. Through this dialogue, assisted by checklists that cover your 
product and service offerings, you can tease out of the customer all the requirements that 
relate to the product or service. Sometimes, the customer wants one of your products or ser-
vices but in fact needs another but has failed to realize it. Customer wants are not needs unless 
the two coincide. It is not until you establish needs that you can be certain that you can satisfy 
the customer. There may be situations when you won’t be able to satisfy the customer’s needs 
because the customer simply does not have suffi cient funds to pay you for what is necessary! 

 Many customer requirements will go beyond end product or service requirements. They 
will address delivery, quantity, warranty, payment, recycling, disposal and other legal obli-
gations. With every product one provides a service. For instance, one may provide delivery 
to destination, invoices for payment, credit services (if they don’t pay on delivery they are 
using your credit services), enquiry services, warranty services, etc., and the principal prod-
uct may not be the only product either – there may be packaging, brochures, handbooks, 
specifi cations, etc. With services, there may also be products such as brochures, replacement 
parts and consumables, reports, certifi cates, etc. 

 In ensuring the contract requirements are adequately defi ned, you should establish where 
applicable that: 

 • there is a clear defi nition of the purpose of the product or service you are being con-
tracted to supply; 

 • the conditions of use are clearly specifi ed; 
 • the requirements are specifi ed in terms of the features and characteristics that will 

make the product or service fi t for its intended purpose; 
 • the quantity, price and delivery are specifi ed; 
 • the contractual requirements are specifi ed including warranty, payment conditions; 

acceptance conditions, customer supplied material, fi nancial liability, legal matters; 
penalties, subcontracting, licences and design rights, recycling and disposal; 

 • the management requirements such as points of contact, programme plans, work 
breakdown structure, progress reporting, meetings, reviews, interfaces are specifi ed; 

 • the quality assurance requirements such as quality management system standards and 
quality plans; 

 • reports, customer approvals and surveillance, product approval procedures and conces-
sions are specifi ed. 

 A specifi ed requirement does not necessarily imply that it must be documented, but it is wise 
to have the requirements documented in case of a dispute later. The document also acts as 
a reminder as to what was agreed, and when either of the parties that made the agreement 
move on, it enables their successors to continue the relationship. This becomes very diffi cult 
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if the agreements were not recorded, particularly if your customer representative moves on 
before you have submitted your fi rst invoice. The document needs to carry an identity and if 
subject to change, an issue status. In the simple case this is the serial numbered order, and in 
more complicated transactions, it will be a multipage contract with offi cial contract number, 
date and signatures of both parties. 

 How is this demonstrated? 

 Demonstrating that requirements for product and service to be offered to customers are 
defi ned may be accomplished by: 

 a) presenting evidence of a process for determining product and service requirements; 
 b) selecting a representative sample of products and services and presenting evidence of 

the requirements that were determined from an analysis of: 

   i market research data; 
 ii information provided by the customer. 

 Defi ning applicable statutory and regulatory requirements (8.2.2b) 

 What does this mean? 

 Almost all products and services are governed by legal requirements that constrain or pro-
hibit certain inherent characteristics of a product or service or the practices employed in their 
production and or delivery. Customers may specify certain legal requirements within orders 
and contracts but it should not be assumed that no others are applicable. Organizations have 
an obligation to comply with legal requirements whether or not they are invoked by their 
customers. 

 Many legal requirements apply to an organization and what it does to protect people and 
property such as those on working time, taxation, discrimination, remuneration, holidays, 
etc., that don’t apply to products and services and others that do (e.g. electrical and mechani-
cal safety, prohibited materials, food hygiene, product labelling and emissions). 

 Why is this necessary? 

 Whether or not a customer invokes the applicable legal requirements they will expect a sup-
plier of products and services to be fully aware of them and be compliant without exception. 
Customers are not always aware of the legal requirements and may require a feature of a 
product or service that contravenes legal requirements. Were the organization to be ignorant 
of such requirements, it cannot be used in their defence, and therefore the onus is on the 
organization to determine the legal requirements that apply and not be compromised by 
customers unwilling to pay the price. These requirements are non-negotiable and must be 
complied with. Failure to comply with a legal requirement may result in prosecution. 

 How is this addressed? 

 Before you can identify the relevant legal requirements, you need to understand the context 
of the organization (see  Chapter 12 ), and a profi le of the intended markets and the products 
or services that the organization intends to offer to those markets to enable you to identify: 
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 • The sector of the population the products or services will be designed to serve, for 
example, if designed for or inclusive of disabled people, legislation protecting the 
disabled will be relevant. 

 • The markets into which the product or service will be sold. There are national markets, 
common markets, single markets and unifi ed markets, each with different regulations. 
It is only in a unifi ed market that there is imposition of uniform product standards. 
There are currently six common markets and two proposed as of 2016. All these 
promote the four freedoms of people, goods, services and capital but each is at a dif-
ferent stage of development (see  Chapter 1  under ISO 9001 and the free movement of 
goods and services). 

 • The countries of the world where the product will be used or the service delivered, 
for example, certain substances, materials, practices may be forbidden in some countries 
but allowed in others. 

 • The industrial sector into which the product or service will be sold. There are fac-
tors that are common to particular industries such as aerospace, automotive, oil and 
gas, food and drugs which drive the regulation of products or services in those 
sectors and as a result, a product that conforms to one sector’s regulations may be 
nonconforming with another sector’s regulations. If the organization maintains a 
register of requirements (ROR), this will include those legal requirements that apply 
to the type of organization it is. Among these will be legal requirements that apply 
to the type of products and services it offers to its customers and the type of pro-
cesses it uses to produce those products and deliver those services. Beyond this, 
there may be additional legal requirements that only apply to a specifi c product, 
service or process. 

 There are legal requirements that don’t apply to the product or service directly but which 
are related to the product or service through the processes that generate them. Although 
there may be no pollution or safety hazard from using the product, there may be pollution 
or safety hazards from making the product and, therefore, regulations that apply to produc-
tion processes are indeed product related. However, these are not within the scope of this 
requirement of ISO 9001, but if noncompliance results in disruption to supply it may affect 
the degree to which an organization can consistently provide product or service that meet 
customer requirements. Therefore, a noncompliance constitutes a risk as defi ned in clause 
6.1.1b, for example, 

 • A failure to observe government health and safety regulations could close a factory 
for a period and suspend an organization’s ability to supply customers. 

 • Health and safety hazards could result in injury or illness and place key personnel out 
of action for a period and thus impact continuity of supply of product or services to 
customers. 

 • Environmental claims made by customers regarding conservation of natural resources, 
recycling, etc., may be compromised if environmental inspections of the organization 
show a disregard for such regulations. 

 • The unregulated discharge of waste gases, effl uent and solids may result in public 
concern in the local community and enforce closure of the plant by the authorities and 
thus affect your customers. 

 • A failure to take adequate personnel safety precautions may put products at risk. 
 • A failure to dispose of hazardous materials safely and observe fi re precautions could 

put the plant at risk and potentially affect customers. 
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 • A failure to provide safe working conditions for personnel may result in public concern 
and local and national inquiries that may harm the reputation of the organization, 
leading to customer dissatisfaction. 

 • A failure to observe the codes of conduct of a professional body that regulates the 
professional services provided by an organization may result in disqualifi cation of key 
staff and clients or their property being harmed or put at risk. 

 The requirement also applies to products that are purchased and are resold under the origi-
nal manufacturer’s label or rebadged under your label or incorporated into your product. 
There may be legal requirements that only apply to products you have purchased because of 
their particular form, function or material properties. Such regulations may not apply to your 
other products but they are part of what you have defi ned. 

 In the service sector, many services are delivered within an environment inclusive of cus-
tomers (e.g. hospitality industry, healthcare, social work, education, public transport, sport 
and recreation), and therefore their protection is paramount and must be designed into the 
service and therefore health and safety regulations and certain environmental legislation 
does apply (e.g. fi re regulations, hygiene, air quality, ventilation and temperature control). 

 The conduct of professional staff of organizations providing services, such as architects, 
lawyers, solicitors and medical practitioners, will be governed by their respective profes-
sional body or by law, and these regulations are an applicable legal requirement. If the legal 
requirement constrains the design, use or disposal of the product or design, use/delivery or 
termination of a service, in the context of ISO 9001 it is an applicable legal requirement. 
If the legal requirements constrain the processes by which products are produced they may 
be outside the scope of ISO 9001 (e.g. occupational health and safety regulations, environ-
mental legislation), but measurement traceability, which is not an inherent characteristic of a 
product, may be a legal requirement that applies to the measurement process not the product 
but is within the scope of ISO 9001 see clause 7.1.5. 

 If you intend exporting the product, it would be prudent to determine the regulations 
that would apply before completing the design requirements. Failure to meet some of these 
requirements can result in refusal to grant an export or import licence. 

 How is this demonstrated? 

 Demonstrating that applicable statutory and regulatory requirements will be and have been 
defi ned may be accomplished by: 

 a) presenting evidence that a process has been established for this purpose and is, resourced 
and in operation; 

 b) presenting evidence of analysis carried out to determine statutory and regulatory 
requirements that are applicable to specifi c products and services to be provided; 

 c) showing that the sources of information used are legitimate (e.g. legal counsel, librar-
ies, agencies, trade associations and government departments). 

 Defi ning organizational requirements (8.2.2c) 

 What does this mean? 

 In addition to the requirements specifi ed by the customer or in the design brief and the regu-
lations that apply, requirements may be imposed by the organization’s policies that impinge 
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on the particular products or services that are to be supplied. The product policy may impose 
certain style, appearance, reliability and maintainability requirements or prohibit use of cer-
tain technologies or materials. Other requirements may serve to aid production or distribu-
tion that are of no consequence to the customer but necessary for the effi cient and effective 
production, storage and supply of the product. The organization’s requirements may also 
include requirements for traceability, for example, product and service identifi cation to 
enable fault diagnostics, recall, segregation, etc. 

 Why is this necessary? 

 The requirement is necessary in order that market needs, customer requirements and relevant 
organizational policies and objectives are deployed through the product and service offerings. 
A failure to identify such requirements and constraints at the requirement defi nition stage could 
lead to abortive design work or, if left undetected, lead to the supply of products or services that 
harm the organization’s reputation and fail to satisfy customers. Often, an organization is faced 
with the task of balancing customer needs with those of other stakeholders. It may therefore 
be appropriate in some circumstances for the organization to decline to meet certain customer 
requirements because they confl ict with the needs of certain stakeholders. On the other hand, it 
may cheat, as in the case the Volkswagen’s emissions scandal (see  Box 35.1 ). 

  Box 35.1    Volkswagen’s emissions scandal 
 The company admitted that 11 million cars worldwide may have been fi tted with a 
defeat device designed to cheat emissions tests. The device recognizes when the car 
is being tested and immediately cuts emissions to a level much lower than normal but 
which is unsustainable under normal driving conditions. 

 The German company said it was putting aside a provisional €6.5 billion to “cover 
the necessary service measures and other efforts to win back the trust of our customers”. 

 (The Guardian, 2015) 

 How is this addressed? 

 The organization’s requirements should be defi ned in technical manuals that are used by 
designers, production and distribution staff. These will often apply to all the organization’s 
products and services but will, however, need to be reviewed to identify the specifi c require-
ments that apply to particular products and services. Customers need to be advised if confor-
mity to the organization’s own requirements will impact their expectations (e.g. providing 
unexpected enhancements). 

 How is this demonstrated? 

 Demonstrating that product and service requirements considered necessary by the organiza-
tions have been determined may be accomplished by: 

 a) presenting evidence of a process for determining product and service requirements; 
 b) showing that there is stage in this process where requirements of the organization are 

assessed for relevance and where applicable included among the requirements for a 
specifi c product or service; 
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 c) selecting a representative sample of product and service requirements and showing 
which were considered necessary by the organizations in addition to customer and 
legal requirements; 

 d) presenting evidence that any additional requirements differing from those of the cus-
tomer were agreed with the customer. 

 Meeting claims for products and services offered (8.2.2b) 

 What does this mean? 

 When an organization makes descriptions of its products and services accessible to custom-
ers it is making certain claims about them which lead customers to believe they will be met. 
Failing to meet such expectations is a breach of trust. In some countries where goods and 
services are sold by description they are legally required to correspond with that description 
(e.g. UK Supply of Goods and Services Act 1982). 

 Claims for products and services include: 

 • Claims referring to the features and characteristics of a product or service and the 
benefi ts they bring (i.e. what they can do or don’t do). 

 • Claims for their availability (i.e. how quickly they can be delivered, or days and times 
when a service can be accessed). 

 • Claims for what the quoted price and warranty include. 
 • Claims for where they were manufactured or the origin and nature of the components 

or ingredients. 
 • Claims that imply protection against something that is unsafe or unhealthy. 

 Why is this necessary? 

 Any description of a product or service creates expectations that customers will trust to be 
satisfi ed. It is exemplary of a customer-focused organization to honour its promises. 

 How is this addressed? 

 Any description of products and services through advertising literature, proposals, tenders, 
displays, the media or verbally falls within the scope of this requirement. There will there-
fore be several stages in the marketing and sales processes where information relating to the 
product or service is accessible to customers. 

 Prior to product/service launch 

 Once development of a product or service is underway, the marketing team often wants 
to generate interest to attract advanced orders. There is a risk that the information avail-
able will change, and therefore great care must be taken to avoid misleading customers. 
Stating that the information is preliminary, that it may change and that the organization 
cannot accept liability for the consequence of its use is what many organizations do to 
mitigate this risk. 

 Another issue is myths, that is, phenomena that are believed to be true when there is no 
corroborated evidence proving it to be true (see  Box 35.2 ). 
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  Box 35.2    The blue light myth 
 Some dispensing opticians are making claims about the health benefi ts to be gained 
from fi ltering the blue light that is emitted from the display screens of computers, 
electronic notebooks, smartphones and other digital devices. They claim that the blue 
light can cause eyestrain, fatigue, headache, sleep, cell damage and age-related macu-
lar degeneration (AMD). They are consequently recommending lenses and fi lters that 
protect the eye from blue light which adds up to £70 to the cost. However, according 
to Dr John O’Hagan, who heads the Laser and Optical Radiation Dosimetry Group at 
Public Health England, the level of blue light emitted from such devices is <1% of the 
level that would cause eye damage and about one third of that of natural light (BBC 
Watchdog, 9 November 2016). 

 This is also confi rmed by the Macular Society who states that these devices emit 
very little blue light, well below internationally established safety limits. 

 When selling products and services 

 Customers may issue invitations to tender for the supply of products or services which 
require new product or service development and in such cases the same precautions as stated 
above apply. Where existing products and services are offered for sale the claims made about 
them should be derived from information validated by actual use or design verifi cation and 
validation. This can be accomplished by: 

 a) requiring customer-facing employees to become familiar with the features and char-
acteristics of the product or service through communication with its producer or 
provider; 

 b) requiring any advertising material to be subject to review by the producer before being 
released. 

 The  producer  might be the chef in the restaurant, the author of the book, the designer of the 
product or service, the manager of the store, the provider of the service. 

 Care needs to be taken with products and services that are offered in different grades 
such that: 

 a) The grades offered match the grades available. 
 b) The price quoted is consistent with the grades offered and is unambiguous. 
 c) There is no ambiguity regarding discounted prices as to what is being offered for the 

price. 

 How is this demonstrated? 

 Demonstrating that the organization has confi rmed it can meet the claims for the products 
and services it offers may be accomplished by: 

 a) presenting evidence of a process for the control of marketing and sales information 
by any means; 
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 b) presenting evidence of a process for familiarizing customer facing employees with the 
organizations products and services; 

 c) selecting a representative sample of marketing and sales information and showing that 
the claims made: 

     i are consistent with what the organization can provide; 
   ii comply with relevant advertising regulations; 
 iii are justifi ed based on objective evidence testifying the veracity of the information 

provided. 
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 36  Review of requirements for 
products and services 

 Introduction 
 A customer-focused organization will fi nd out before they offer certain products and ser-
vices to customers whether they have the capability to honour their obligations, and that the 
products and service offered will satisfy customer requirements. A company’s capability is 
not increased by offering products and services to a specifi cation it can’t meet, or accepting 
contracts beyond its current level of capability. There may be penalty clauses in the contract 
or the nature of the work may be such that the organization’s reputation could be irrevocably 
damaged as a result. 

 It is therefore prudent to take another look at all the various requirements, preferably 
by someone other than those who gathered the information to safeguard the organization’s 
reputation and the customer interests. The review may be quite independent of any order or 
contract but may need to be repeated should an order or contract for the product be received. 

 In some situations, such as internet sales, a formal review is impractical for each order. 
Instead, the review can cover relevant product information such as catalogues or advertising 
material. 

 In this chapter, we examine the 10 requirements of clause 8.2.3 and 8.2.4, namely: 

 • Ensuring ability to meet the defi ned requirements (8.2.3.1) 
 • Reviewing requirements before committing to supply (8.2.3.1) 
 • Reviewing customer specifi ed requirements before committing to supply (8.2.3.1a) 
 • Reviewing requirements necessary for intended use (8.2.3.1b) 
 • Reviewing requirements specifi ed by the organization (8.2.3.1c) 
 • Reviewing statutory and regulatory requirements (8.2.3.1d) 
 • Reviewing and resolving requirements differing from those previously expressed 

(8.2.3.1e) 
 • Handling undocumented customer requirements (8.2.3.1) 
 • Retaining documented result of the review (8.2.3.2) 
 • Handling changes to requirements for products and services (8.2.4) 

 Ensuring ability before committing to supply (8.2.3.1) 

 What does this mean? 

 The period before the submission of a tender or acceptance of a contract or order is a time 
when neither side is under any commitment and presents an opportunity to take another look 
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at the requirements before legal commitments are made. The organization needs to be able 
to honour the obligations it intends to enter into with its customers, and therefore checks 
need to be made to ensure that the necessary capacity and capability are available or will be 
available to discharge these obligations when required. 

 Often the contract for design and development and the contract for production or service 
delivery are two separate contracts. They may be placed on the same organization, but it is 
not unusual for the production contract to be awarded to an organization that did not design 
the product for cost reasons. This requirement is concerned with business capability rather 
than process capability and addresses the question, do we as a business have: 

 a) the capability to make this product in the quantity required and deliver it in the condi-
tion required to the destination required over the period required and for the price to 
be paid? Or; 

 b) the capability to deliver this service to the designated people or organizations in the 
designated locations under the stipulated conditions for the price to be paid? 

 Why is this necessary? 

 The purpose of the requirement review is to ensure that the requirements are complete, 
unambiguous and attainable by the organization. It is therefore necessary to conduct such 
reviews before a commitment to supply is made so that any errors or omissions can be cor-
rected in time. There may not be opportunities to change the agreement after a contract has 
been signed without incurring penalties. 

 When the customer places an order or awards a contract, there is a commitment on both 
sides. The customer commits to pay an agreed sum in return for specifi ed products and/or 
services. If the supplier is later found to be unable to deliver, they are in breach of the terms 
and conditions which has legal connotations and it may have adverse consequences for the 
customer. 

 Customers will not be pleased by organizations that have underestimated the cost, time 
and work required to meet their requirements and may insist that organizations honour their 
commitments – after all, an agreement is a promise and organizations that break their prom-
ises do not survive for long in the marketplace. 

 How is this addressed? 

 Provision should be made in the demand creation or sales process for a requirement review 
to take place before offers are made, tenders are submitted, contracts are signed or orders 
accepted. 

 To ensure this happens those personnel with responsibility for making offers, submitting 
tenders, signing contracts or accepting orders need to: 

 a) understand the requirements; 
 b) have access to information on the organization’s capability and 
 c) be competent to determine whether the organization can meet these requirements. 

 This may be role of a salesperson or a panel of experts depending on the complexity and 
signifi cance of the commitment. This process is needed also for any amendments to the 
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contract or order so that the organization takes the opportunity to review its capability with 
each change. 

 To ensure that the organization can meet the requirements for products and services a 
business risk assessment needs to be carried out that addresses the following questions: 

 • What new technical capabilities will be needed? 
 • Will we be able to develop the additional capabilities within the timescales permitted? 
 • Can we make this product in the quantities required or provide this service to the 

estimated number of users in the timescales required? 
 • In consideration of the timescales and quantities required, can we make this product 

or provide this service at a price that will provide an acceptable profi t? 
 • Do we currently have the slack in our capacity to accommodate a programme of this 

size? 
 • Do we have the human, physical resources required and, if not, can we obtain the 

fi nancial resources in time to acquire them? 
 • If we can obtain the additional resources, can we ensure they’ll reach the level of 

competence/capability required in the timescales? 
 • Where applicable do we (or our partners) have the capability to transport this product 

to the required destination and protect it throughout the journey? 
 • Where applicable do we (or our partners) have the capability to deploy this service to 

the required locations? 

 Many organizations do not have staff waiting for the next contract so it is a common practice 
for companies to bid for work for which they do not have the necessary numbers of staff. 
However, they need to know how quickly they would be able to obtain the appropriate 
staff. If a contract requires specialist skills or technologies that are not already possessed, 
research will be necessary to determine the probability that these skills and technologies can 
be acquired before the contract is placed. No organization can expect to hire extraordinary 
people at short notice; in fact, all you can expect to be available are average people and you 
may well have no choice than to accept less-than-average people. With good management 
skills and a good working environment you may be able to get these average people to do 
extraordinary things, but it is not guaranteed! 

 Provisions will need to be made to ensure sales personnel promising a short delivery to 
win an order have confi rmation that it won’t place an impossible burden on the company. 
Sales personnel will need access to reliable data on the capability of the organization and its 
products and services, they should not exceed their authority and always obtain the agree-
ment of those who will execute the contractual conditions before their acceptance. 

 In telephone sales transactions or transactions made by sales personnel alone, sales per-
sonnel will need access to current details of the products and services available, the delivery 
times, prices and procedures for varying the conditions. 

 How is this demonstrated? 

 Demonstrating the organization reviews requirements and assesses its ability to meet them 
before committing to supply products and services to a customer may be accomplished by: 

 a) presenting evidence of a process for reviewing requirements before tenders are submit-
ted and contracts or orders and any changes are accepted; 
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 b) presenting evidence of a process for establishing the organization’s capability to meet 
customer requirements and feeding this information to decision makers; 

 c) selecting a representative sample of orders and contracts and presenting evidence that: 

     i the decision to offer products and services was based on the organization’s ability 
to meet requirements; 

   ii current information on the organization’s capability was taken into account; 
 iii this information was provided by those with responsibility of meeting such 

requirements. 

 Reviewing customer-specifi ed requirements before committing 
to supply (8.2.3.1a) 

 What does this mean? 

 Customer specifi ed requirements relating to products and services are those needs and 
expectations of customers that are defi ned in customer supplied documented information. 
Specifi ed requirements relating to products and services may apply to product and service 
characteristics, but also to the processes by which they are to be produced, supplied or man-
aged and may include: 

 • Characteristics that the product is required to exhibit (i.e. the inherent characteristics). 
 • Price and delivery requirements. 
 • Procurement requirements that constrain the source of certain components, materials 

or the conditions under which personnel may work. 
 • Management requirements related to the way the project will be managed, the product 

developed, produced and supplied. 
 • Post-delivery requirements such as installation, servicing, repair, customer support. 
 • Security requirements relating to the protection of information. 
 • Financial arrangements for the deposit of bonds, payment conditions, invoicing, etc. 
 • Commercial requirements such as intellectual property, proprietary rights, labelling, 

warranty, resale, copyright, etc. 
 • Licensing requirements relating to individuals permitted to provide a service such as 

a pilot’s licence, driving licence, professional licence to practice. 
 • Personnel arrangements such as access to the organization’s facilities by customer 

personnel and vice versa. 

 Why is this necessary? 

 The review referred to in this requirement is necessary to establish that the output of the 
requirement determination process is correct. 

 How is this addressed? 

 The information gathered as a result of determining the various product requirements should 
be consolidated in the form of a specifi cation, contract or order and then subject to review. 
The personnel who should review these requirements depend on their complexity, and there 
are three situations that you need to consider: 
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 a) development of new product or service to satisfy identifi ed market needs – new product/
service development; 

 b) sales against the organization’s requirements – proprietary sales; 
 c) sales against specifi c customer requirements – custom sales. 

 New product/service development 

 In setting out to develop a new product or service there may not be any customer orders – 
the need for the product/service may have been identifi ed as a result of market research and 
from the data gathered a defi nitive requirement is developed. The requirement review is 
performed to confi rm that the requirements do refl ect a product/service that will satisfy the 
identifi ed needs and expectations of customers. This review may be the same as the design 
input review, but there are other outputs from market research such as the predicted quanti-
ties, the manner of distribution, packaging and promotion considerations. The review should 
be carried out by those functions representing the customer, design and development, pro-
duction, service delivery and in service support so that all views are considered. 

 Proprietary sales 

 In a proprietary sales situation, you may simply have a catalogue of products and services 
advertising material and a sales offi ce taking orders over the telephone or over the counter. 
There are two aspects to the review of requirements. The fi rst is the initial review of the 
requirements and advertising material before they are made available for potential customers 
to view and the second is where the sales person reviews the customer’s request against the 
catalogue to determine if the particular product is available and can be supplied in the quan-
tity required. We could call these requirement review and transaction review. As a customer 
may query particular features, access to the full product specifi cation or a technical specialist 
may be necessary to answer such queries. 

 Custom sales 

 In custom sales situation, the product or service is being produced or customized for a 
specifi c customer and with several departments of the organization having an input to the 
contract and its acceptability. These activities need coordinating so that you ensure all are 
working with the same set of information. You will need to collect the contributions of those 
involved and ensure that they are properly represented at meetings. Those who negotiate 
contracts on behalf of the company carry a great responsibility. 

 One aspect of a contract often overlooked is the shipment of fi nished goods. You have 
ascertained the delivery schedule and the place of delivery, but how do you intend to ship it 
(by road, rail and ship or by air)? It makes a lot of difference to the costs. Also, delivery dates 
often mean the date on which the shipment arrives, not the date it leaves. An appropriate lead 
time for shipping to the required destination by the means agreed therefore needs to be built 
into your schedules. If you are late, you may need to employ speedier means, but that will 
incur a premium for which you may not be paid. Your fi nancial staff will therefore need to 
be involved in the requirement review. 

 Having agreed the requirements, you need to convey them to their point of implementa-
tion in suffi cient time for resources to be acquired and put to work. Policy deployment and 
Quality Function Deployment (QFD) are tools you can use for this purpose. 
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 How is this demonstrated? 

 Demonstrating that requirements specifi ed by the customer are being reviewed may be 
accomplished by: 

 a) presenting evidence of a process for reviewing customer requirements; 
 b) presenting evidence that these reviews include delivery and post-delivery activities; 
 c) selecting a representative sample of tenders, contracts and orders and presenting evi-

dence that the customer requirements have been reviewed consistent with the 
process. 

 Reviewing requirements necessary for intended use (8.2.3.1b) 

 What does this mean? 

 This requirement applies when a customer has specifi ed requirements for products or ser-
vices they are seeking to obtain and may or may not have specifi ed their intended use. The 
products or services the customer requires may be those which the organization offers but 
which may have been designed for a different application than needed by the customer. 
Alternatively, the products or services the customer requires may not be those which the 
organization offers but which the organization may choose to provide and therefore needs to 
know the intended use. 

 Why is this necessary? 

 It is important to identify requirements necessary for intended use. Unless the conditions of 
use are made abundantly clear at the time of purchase the organization has an obligation to 
establish the conditions under which the products or services it supplies will be used to safe-
guard against any harm to property, people or the environment that may arise by improper 
use. For instance, after delivery of a product, a customer could inform you that your product 
does not function properly and you establish that it is being used in an environment that is out-
side its design specifi cation. You would not have a viable case if the customer had informed 
you that it was going to be placed near high-voltage equipment and you took no action. 

 How is this addressed? 

 The customer is not likely to be an expert in your fi eld. The customer may not know much 
about the inner workings of your product and service offerings and may therefore specify 
the requirements only in performance terms. In such cases, the onus is on the organization to 
determine the requirements that are necessary for the product or service to fulfi l its intended 
use. For example, if a customer requires an electronic product to operate close to high-
voltage equipment, the electronics will need to be screened to prevent harmful radiation 
from affecting its performance. The customer may not know that this is necessary but dur-
ing your dialogue, you establish the conditions of use and as a result identify several other 
requirements that need to be met. These are requirements not specifi ed by the customer but 
necessary for known intended use. 

 Careful examination of customer needs and expectations is needed to identify all the 
essential product requirements. A useful approach is to maintain a check list or datasheet of 
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the products and services offered which indicates the key characteristics and the limitations, 
what they can’t be used for and what your processes are not capable of but might be expected 
to be capable of. Of course, such data needs to be kept within reasonable bounds. It is there-
fore important to establish what the customer intends to use the product for, where and how 
they intend to use it and for how long they expect it to remain serviceable. With proprietary 
products, many of these aspects can be clarifi ed in the product literature supplied with the 
goods or displayed close to the point of service delivery. With custom designed products and 
services, a dialogue with the customer is vital to understand exactly what the product will be 
used for through its design life. 

 How is this demonstrated? 

 Demonstrating that requirements not stated by the customer, but necessary for the custom-
er’s specifi ed or intended use have been reviewed may be accomplished by: 

 a) presenting evidence of a process in which customer requirements are reviewed before 
committing to supply products and services to a customer. (This might be an enquiry 
conversion process or tendering process); 

 b) showing that there is a stage in this process where the intended use of the products 
or services is established in cases where conditions of use are not made abundantly 
clear; 

 c) selecting a representative sample of review records and presenting evidence that this 
review was carried out; 

 d) presenting an analysis of customer complaints showing that there were none where 
the cause was a misapplication of use. 

 Reviewing requirements specifi ed by the organization (8.2.3.1c) 

 What does this mean? 

 Requirements specifi ed by the organization were addressed in  Chapter 35 . 

 Why is this necessary? 

 When determining requirements related to products and services, both customer require-
ments and the organization’s own requirements will be identifi ed. Before committing to 
supply products and services to a customer, it is therefore necessary to review these require-
ments to identify any that may be in confl ict. Sometimes organizations may require its prod-
ucts to have characteristics that aid production or distribution or utilize its own technologies 
and equipment that are of no consequence to the customer but necessary for the effi cient and 
effective production, storage and supply of the product, for example, packaging of items pri-
marily serves protection, but also serves transportation and display, and these arrangements 
can be frustrating to customers as they try to remove the packaging to get at the items they 
have purchased. From a service perspective, the organization may impose restrictions at the 
customer interface to safeguard staff, protect property and serve its long-term interests that 
might appear to customers as a barrier or time wasting, for example, the increasing security 
arrangements in banks, the form fi lling in insurance companies and the number of gates 
through which a person seeking an entry visa must pass before fi nally getting an entry visa. 
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 How is this addressed? 

 Quite simply, one compares the organization’s specifi ed requirements to those of the cus-
tomer and identifi es any of the organization’s specifi ed requirements that confl ict with those 
of the customer. 

 How is this demonstrated? 

 Demonstrating that requirements specifi ed by the organization are reviewed before commit-
ting to supply products and services to a customer may be accomplished by: 

 a) presenting evidence of a process for reviewing requirements specifi ed by the 
organization; 

 b) selecting a representative sample of accepted orders/contracts and presenting evidence 
showing that: 

   i the requirements specifi ed by the organization were reviewed against those of the 
customer; 

 ii confl icting requirements were identifi ed. 

 Reviewing statutory and regulatory requirements (8.2.3.1d) 

 What does this mean? 

 Statutory and regulatory requirements will have been defi ned when specifying the product 
or service which the organization offers to potential customers. When a customer expresses 
an interest, it may do so in the form of needs and expectations which explicitly include legal 
requirements which may differ from those the organization has identifi ed or imply different 
regulations apply, for example, the product or service may be been designed for a slightly 
different environment or country in which the customer is intending to use it. 

 Why is this necessary? 

 The organization has an obligation to determine customer needs and expectations so that 
they can establish that what is offered will meet those needs and expectations prior to enter-
ing into a commitment to supply. 

 How is this addressed? 

 Quite simply, one compares the statutory and regulatory requirements already determined by 
the organization as being applicable with those specifi ed by the customer and in the region 
in which the customer will use the product or service and identify any confl icting and addi-
tional requirements. 

 How is this demonstrated? 

 Demonstrating that statutory and regulatory requirements applicable to the products and 
services have been reviewed may be accomplished by: 
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 a) presenting evidence of reviews which show that a comparison has been made between 
the legal requirements offerings were designed to meet and those which the customer 
has specifi ed; 

 b) presenting evidence that this review and a guide to its conduct is mandated through 
maintained documented information so that it happens as a routine. 

 Reviewing and resolving requirements differing from those previously 
expressed (8.2.3.1e) 

 What does this mean? 

 Previously expressed requirements are those that may have been included in an invitation 
to tender issued by the customer. Whether or not you have submitted a formal tender, any 
offer you make in response to a requirement is a kind of tender. Where a customer’s needs 
are stated and you offer your product or service, you are implying that it responds to your 
customer’s stated needs. You need to ensure that your  tender  is compatible with your cus-
tomer’s needs otherwise the customer may claim that you have sold a product or service that 
is not fi t for purpose. 

 Why is this necessary? 

 In situations where the organization has responded to an invitation to tender for a contract, 
it is possible that the contract (when it arrives) may differ from the draft conditions against 
which the tender was submitted. It is therefore necessary to check whether any changes have 
been made that will affect the validity of the tender. Customers should indicate the changes 
that have been made, but they often don’t. 

 How is this addressed? 

 If the product or service you are offering is in any way different from the formal contract or 
order requirements that has been received, you need to point this out to your customer and 
reach an agreement before you accept the order, as any changes may affect the quality, price 
or delivery of the product or service. Proceeding without checking or resolving the differ-
ences before work commences may create problems later. 

 How is this demonstrated? 

 Demonstrating you have reviewed and resolved contract or order requirements differing 
from those previously expressed prior to the organization’s commitment to supply may be 
accomplished by: 

 a) presenting evidence of the review and of any changes identifi ed that materially affect 
the quality, price or delivery; 

 b) presenting evidence of a satisfactory resolution of any differences prior to the organi-
zation accepting a commitment to supply; 

 c) presenting evidence that this review and a guide to its conduct is mandated through 
maintained documented information so that it happens as a routine. 
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 Handling undocumented customer requirements (8.2.3.1) 

 What does this mean? 

 Customers often place orders by telephone or in face-to-face transactions where no paperwork 
passes from the customer to the organization. Confi rmation of customer requirements is an 
expression of the organization’s understanding of the obligations it has committed to honour. 

 Why is this necessary? 

 Confi rmation is necessary because when two people talk, it is not uncommon to fi nd that 
although they use the same words, they each interpret the words differently. Confi rming an 
understanding will avoid problems later. Either party to the agreement could move jobs leav-
ing their successors to interpret the agreement in a different way. If at some stage the customer 
appears to be requiring something different, you can point to your letter of confi rmation. 

 How is this addressed? 

 The only way to implement this requirement is for the organization to send a written acknowl-
edgement to the customer confi rming the requirements that form the basis of the agreement. 
In this way, there should be no ambiguity, but if later the customer appears to be requiring 
something different, you can point to the letter of confi rmation. If you normally use e-mail 
for correspondence, obtain an e-mail receipt that it has been read (not merely received as it 
could be overlooked) otherwise always send confi rmation by post as e-mails can easily be 
inadvertently lost or deleted. Keep a copy of the e-mail and the letter and bring them under 
records control. Saving specifi c e-mails as text fi les in an appropriate directory on the server 
is better than simply keeping them on your local hard drive as a message. 

 How is this demonstrated? 

 Demonstrating you have confi rmation of customer requirement in cases where no docu-
mented statement has been provided may be accomplished by: 

 a) presenting evidence that the organization has sent a written acknowledgement to the 
customer confi rming the requirements that form the basis of the agreement; 

 b) proving that the confi rmation was sent prior to acceptance of the requirements; 
 c) presenting a record of delivery of a confi rmatory e-mail or letter when appropriate; 
 d) showing that the e-mail and the letter are archived under records control. 

 Retaining documented result of the review (8.2.3.2) 

 What does this mean? 

 The result of the review may be a decision but could include a list of actions to be executed 
to correct the requirements or amend the offer, or a list of concerns that need to be addressed. 
If the review is conducted with customer’s representatives present, records of the review 
could include modifi cations, interpretations and correction of errors that may be held back 
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until the fi rst contract amendment. In such cases the review records act as a temporary exten-
sion to any contract 

 Why is this necessary? 

 Many problems that arise after acceptance of a contract or order are caused by poor under-
standing or poor defi nition of requirements. Access to records of the review will be necessary 
to recall accurately what took place to investigate the cause of problems. During the process-
ing of orders and contracts, records of the requirement review indicate the stage in the process 
that has been reached and are also useful if the process is interrupted for any reason. 

 How is this addressed? 

 There should be some evidence that a person with the authority to do so has accepted each 
product and service requirement, order or contract. This may be by signature or by exchange 
of letters or e-mails. The decision may be executed by providing a requirement review fi eld 
in a database that must be checked or signed and dated before the process may continue. 

 You should also maintain a register of all contracts or orders and in the register indicate 
which were accepted and which were declined. This is useful when assessing the effective-
ness of the demand creation process. If you prescribe the criteria for accepting a contract, 
the signature of the contract or order together with this register can be adequate evidence of 
requirement review. If requirement reviews require the participation of several departments 
in the organization, their comments on the contract, minutes of meetings and any records of 
contract negotiations with the customer will represent the records of product/service require-
ment review. It is important, however, to be able to demonstrate that the requirement being 
executed was reviewed for adequacy, differences in the tender and for supplier capability, 
before work commenced. The minimum is a signature accepting an assignment to do work 
or supply goods but you must ensure that those giving consent know what they are consent-
ing to. Criteria for accepting orders or contracts can be included in the appropriate proce-
dures. It cannot be stressed too strongly the importance of these actions. Most problems are 
caused by the poor understanding or poor defi nition of requirements. 

 How is this demonstrated? 

 Demonstrating that the results of the review of contract or order requirements, have been 
retained may be accomplished by: 

 a) retrieving evidence showing that a person with the necessary authority has accepted 
the product or service requirement, order or contract. This may be by signature or by 
exchange of letters or e-mails. 

 b) retrieving evidence of: 

     i precisely what was reviewed to confi rm that all the relevant requirements and any 
subsequent changes were reviewed; 

  ii the date of the review and the date of contract or order acceptance to confi rm the 
review took place prior to undertaking a commitment to supply; 

 iii who participated in the review to confi rm those parties responsible for meeting 
the requirements were given a timely opportunity to judge their acceptability; 
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 iv the criteria against which the requirements were reviewed to confi rm which factors 
affecting the organizations ability to meet them were considered and to confi rm 
that those participating in the review were aware of what they were accepting in 
case of subsequent dispute; 

   v any differences in the tender that were identifi ed; 
 vi the decisions taken and any actions to be undertaken before acceptance. 

 c) retrieving a register of all contracts or orders that indicates which were accepted and 
which were declined with traceability to the records. This is useful when assessing 
the effectiveness of the process. 

 Handling changes to requirements for products and services (8.2.4) 

 What does this mean? 

 The process for controlling change is addressed in  Chapter 33  under the heading “Control of 
planned changes”. This requirement refers to changes that have been approved and applies 
to the stage in that process where documented information is amended and communicated. 

 Why is this necessary? 

 Changes are normally made to product or service requirements with the intention that they 
are implemented. If such information carriers were not to be changed, or the people who 
normally use this information were not aware of them, the previously issued requirements 
would continue in use and any benefi t would be lost putting customer satisfaction and regu-
latory compliance at risk. It is therefore necessary for there to be a process for communicat-
ing changes in a way that users work with information that is valid for what they are doing. 

 How is this addressed? 

 Requirements for products and services may not only include the inherent product or ser-
vice characteristics, but also any other requirements relating to their supply (quantities and 
timing), installation, commissioning, verifi cation, operation, maintenance, disposal or with-
drawal. Therefore, changes to requirements for products and services may vary widely in 
what they address and consequently activate different organizational processes, for example, 
a change to the quantity ordered or the hours a service is available may not affect the inherent 
characteristics of the product or service. 

 Product or service requirements may be changed by the customer, by the regulators or by 
the organization, and this may be made verbally or by changing the affected requirement 
documents. 

 We need to draw a distinction here between document control and confi guration manage-
ment. Document control is concerned with controlling the information carriers, whereas 
confi guration management is concerned with controlling the information itself regardless 
of which documents carry it. A document carrying requirements may be changed but the 
change may not affect the product or service (e.g. changes that correct errors or remove 
ambiguity in the way the requirements are expressed). 

 If there is only one product or service specifi cation and no related information, con-
fi guration management is like document control (see  Chapter 32 ). When there are many 
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specifi cations and related information, confi guration management introduces a further 
dimension of controlling the compatibility between all the pieces of information. If a system 
parameter changes there may be a knock-on effect through the subsystems, equipment and 
components. The task requires all the items affected by the change to be identifi ed and as 
each item will have a specifi cation, this task will result in a list of affected specifi cations, 
user instructions, etc. These will constitute the  relevant  documented information. Although 
the list looks like a list of documents, it is really a list of items that are affected by the change. 
Identify what is affected, and you should be able to identify who should be informed. 

 How is this demonstrated? 

 Demonstrating that relevant documented information is amended and that relevant personnel 
are made aware of changed requirements may be accomplished by: 

 a) showing which processes would be triggered following notifi cation of an approved 
change in product and service requirements from customers, regulators or internally; 

 b) presenting a description of the processes through which changes to product or service 
requirements are passed; 

 c) presenting evidence of the analysis carried out to determine, the documentation that 
needs to be amended and who has been assigned responsible for undertaking the 
amendments; 

 d) presenting evidence that all the documentation affected by the change has been amended; 
 e) presenting evidence that those affected by the amended documentation are aware of 

the change. 

 Implementation of the change is executed through another stage in the change control 
process. 



 Introduction 
 Design is a creative process. It takes an idea, problem or a need and produces a solution in 
the form of either a conceptual model or a detail specifi cation that is capable of being used 
to create a fully functioning product or service. Design is often a process which strives to set 
new levels of performance, new standards or creates new wants and as such can be a journey 
into the unknown. On such a journey, we can encounter obstacles we haven’t predicted, 
which may cause us to change our course, but our objective remains constant having been 
set by the requirements addressed in  Chapter 35 . 

 Design and development 
planning 

 37 

  Box 37.1    Design and development defi ned 
 Design and development is defi ned as a “set of processes that transform requirements 
for an object into more detailed requirements for that object” (ISO 9000:2015) 

 This defi nition was modelled on the former defi nition of a process which contained 
the word  transform  and was not amended when the defi nition of a process was changed 
and the word  transform  was changed to  use . Requirements are not in fact transformed 
in the design process. They remain the same at the end as they were at the beginning, 
and what actually happens is that requirements are used in the preparation of more 
detailed set of requirements. 

 The two words  design  and  development  are sometimes used synonymously and 
sometimes used to defi ne different stages of a process. Through a creative process a 
designer creates a concept from an understanding of customer needs, and through a 
translation process, the developer translates the concept into technical specifi cations 
for a product that can be manufactured or a service that can be delivered. Design is 
creative, development is constructive. 

 Design and development can be as simple as replacing a part in an existing product with 
one of a different specifi cation or as complex as the design of an electricity generator that 
extracts power from the ocean. Design can be of hardware, software (or a mixture of both) 
and can be of new services or modifi ed services. 
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 In this chapter, we examine the 11 requirements of clause 8.3.1, namely: 

 • Establishing a design and development process (8.3.1) 
 • Considering the nature, duration and complexity of design and development (8.3.2a) 
 • Considering process stages (8.3.2b) 
 • Considering design and development verifi cation and validation (8.3.2c) 
 • Considering design and development responsibilities and authorities (8.3.2d) 
 • Considering resource needs (8.3.2e) 
 • Controlling organizational interfaces (8.3.2f) 
 • Involving customers and users in the design and development process (8.3.2g) 
 • Considering requirement for provision of products and services (8.3.2h) 
 • Considering the level of external control (8.3.2i) 
 • Confi rming verifi cation and validation data capture (8.3.2j) 

 A historical perspective 

 In the 1994 version, the requirements were expressed in terms that only applied to products 
and not services. They were also based on the premise that design could be controlled by 
adherence to documented procedures; but that changed in the 2000 version when processes 
were required to be planned and documented for design and development. A further 12 
requirements were added with more detail to what is to be included in design inputs, the 
reasons for conducting design reviews and a requirement for completing design validation 
prior to the delivery or implementation of the product wherever practicable. However, this 
requirement was removed in the 2015 version. The basic structure of the requirements has 
remained virtually the same, but the number of design and development requirements has 
almost doubled since 1987. Requirements for design review, verifi cation and validation have 
now been subsumed under the heading of design control, which is ironic as in 1987, that was 
virtually the title of the whole section of the standard. 

 Establishing a design and development process (8.3.1) 

 What does this mean? 

 Before design commences there is either a requirement for a new or modifi ed product or 
service or simply an idea or a problem to be solved that is intended to result in a new or 
modifi ed product or service. The design and development process takes this input and cre-
ates an output that can be used to produce products and services that fulfi l customer needs 
and expectations and meet applicable legal requirements. 

 The requirement defi nes the objective of the design and development process where it 
states “to ensure the subsequent provision of products and services”. The word  ensure  means 
 to make certain , and this requires the design and development process to be managed. Man-
aging a design and development process involves keeping the design on course towards its 
objectives and as such will address all the factors that may prevent the design from achieving 
its objectives. 

 It is required that a design and development process is established, implemented and main-
tained as though such a process continually exists or that you have a design and develop-
ment process waiting to be implemented. Each time design and development is undertaken 
it is through a different process because of different objectives, constraints, resources, etc. 
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A design and development process will have been established when it has been planned and 
resourced and therefore in organizations that are not continually designing new products 
and services, this event may not happen very often. One can therefore only implement and 
maintain the process that has been planned until the design is complete and not following 
its completion. Once a design has been completed, the process ceases to exist until it is 
activated once again. This means that a new process is established for each new or modifi ed 
product or service, and this is what the word  appropriate  refers to in the requirement. Of 
course, a generic model process can be tailored for each new product or service design, but it 
would be unwise to claim this is the actual design and development process and is appropri-
ate for any specifi c design. 

 A commonly held misconception is that diagrams such as those in  Figure 37.1  and  Fig-
ure 37.2  can be presented as evidence that processes have been established. These are just 
conceptual models for the sequence of activities in a process. The real sequence will differ 
and without resources, the process has not been established at all. 

 Control of design and development does not mean controlling the creativity of the 
 designers – it means controlling the process through which new or modifi ed designs are 
produced so that the resultant design is one that truly refl ects customer needs. It therefore 
controls the inputs and the selection of elements to be used in the design such as components 
and technologies, and it controls the outputs but within these constraints the designer is free 
to innovate at will. 

 These requirements apply to the products and services that will be supplied to the orga-
nization’s customers including any packaging. They are not intended to apply to tooling or 
anything that might come into contact with the product but is not shipped with the product or 
provided with the service. They also apply in cases where a design has been purchased and 
the related product manufactured or service delivered. 

 Why is this necessary? 

 Without control over the design and development process several possibilities may occur: 

 • Design will commence without an agreed requirement. 
 • Costs will escalate as designers pursue solutions that go beyond what the customer 

really needs. 
 • Costs will escalate as suggestions get incorporated into the design without due con-

sideration of the impact on development time and cost. 
 • Designs will be released without adequate verifi cation and validation. 
 • Designs will be expressed in terms that cannot be implemented economically in pro-

duction or service delivery. 

 The bigger the project, the greater the risk that the design will overrun budget and timescale. 
Design control aims to keep the design effort on course so that the right design is released 
on time and within budget. 

 How is this addressed? 

 In a design and development process that is being managed effectively there may be up 
to 10 primary stages, but the order may vary depending on what is being designed and 
what is the best way of designing it. It should also be recognized that design is an iterative 
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process where one or more stages will be repeated over and over until the best solution 
emerges: 

  1 Establish the customer needs. 
  2 Convert the customer needs into a defi nitive specifi cation of the requirements. 
  3 Plan for meeting the requirements. 
  4 Organize resources and materials for meeting the requirements. 
  5 Conduct a feasibility study to discover whether accomplishment of the requirements 

is feasible. 
  6 Produce one or more design concepts which might fulfi ll the requirement. 
  7 Conduct a project defi nition study to discover which of the many possible solutions 

will be the most suitable. 
  8 Develop a specifi cation for the proposed design solution that details all the features 

and characteristics of the product or service. 
  9 Produce a prototype or model of the proposed design. 
 10 Conduct extensive trials to discover whether the product, service or process that has 

been developed meets the design requirements and customer needs. 
 11 Feed data back into the design and repeat the process until the product or service is 

proven to be fi t for the task. 

 Control of the design and development process requires the application of the same prin-
ciples as any other process. The standard identifi es the controls that need to be applied to 
each design, but other controls are needed to apply the process approach as defi ned by the 
requirements of clauses 4.4.1a) to 4.4.1h). Typical product and service design activity fl ow 
charts are illustrated in  Figure 37.1  and  Figure 37.2 , respectively. (Note that the activity fl ow 
refl ects traditional sequential design and not the more modern agile software development.)     

 The design process is a key process in enabling the organization to achieve its objectives. 
These objectives should include those that apply to the design process (see  Chapter 16  on 
establishing quality objectives). Consequently, there need to be: 

 • Objectives for the design process. 
 • Measures for indicating achievement of these objectives. 
 • A defi ned sequence of sub-processes or activities that use the design inputs to create 

the optimum design outputs. 
 • Links with the resource management process so that human and physical resources 

are made available to the design process when required. 
 • Review stages for establishing that the process is achieving its objectives. 
 • Processes for improving the effectiveness of the design process. 

 How is this demonstrated? 

 Demonstrating that an appropriate design and development process has been established and 
is being implemented and maintained may be accomplished by: 

 a) presenting evidence of processes for design and development which are executed for 
each new or modifi ed design; 

 b) selecting a representative sample of designs and producing evidence that the design 
process was managed according to the designated process description. 



Figure 37.1   Typical product design and development activity sequence
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Figure 37.2   Typical service design and transition activity sequence

 Considering the nature, duration and complexity of design 
and development activities (8.3.2a) 

 What does this mean? 

 The nature of the design and development activities refers to their characteristics in terms of 
the number and diffi culty of the technical and fi nancial decisions that will need to be made 
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to produce a satisfactory design solution. Complexity may be refl ected in the number of 
technical and organizational interfaces, which will infl uence the range and number of char-
acteristics that need to be specifi ed and the size of the design team that will be specifying 
them. If the time permitted to complete the design is specifi ed, this will also have a bearing 
on the size of the team involved. 

 Why is this necessary? 

 The purpose of planning is to determine the provisions needed to achieve an objective. In 
most cases, these objectives include not only a requirement for a new or modifi ed product 
or service but also requirements governing the costs and timescales (quality, cost and deliv-
ery or QCD). Remove these constraints and planning becomes less important, but there are 
few situations when cost and time are not the constraints. It is therefore necessary to work 
out in advance whether the objective can be achieved within the budget and timescale. One 
problem with design is that it is often a journey into the unknown, and the cost and time it 
will take cannot always be predicted. Without a best guess, some projects would not get 
underway, so planning is a vital fi rst step to get the funding and second, to defi ne the knowns 
and unknowns so that risks can be assessed and quantifi ed. 

 How is this addressed? 

 A design and development plan should be prepared for each new design and for any modifi -
cation of an existing design that radically changes the performance of the product or service. 
For modifi cations that marginally change performance, control of the changes required may 
be accomplished through the design change process. 

 Design and development plans need to identify the activities to be performed, by whom 
they will be performed and when they should commence and should be proven as meeting 
the design requirements. Therefore in drawing up a design and development plan you will 
need to cover the planning of design verifi cation and validation activities. The plans should 
identify as a minimum: 

 • The design requirements. 
 • The design and development programme showing activities against time. 
 • The work packages and names of those who will execute them. (Work packages are 

the parcels of work that are to be handed out to either internal or external parties.) 
 • The work breakdown structure (WBS) showing the relationship between all the parcels 

of work. 
 • The reviews to be held for authorizing work to proceed from stage to stage. 
 • The resources in terms of fi nance, people and facilities. 
 • The risks to success and the plans to minimize them. 
 • The controls that will be exercised to keep the design on course. 

 Although developed for complex systems within the defence and space industries the WBS 
is a disciplined approach that provides several benefi ts: 

 a) Divides a product or service into its component parts, clarifying the relationship among 
them and the relationship of the tasks to be completed both to each other and to the 
end product or service. 
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 b) Facilitates effective planning and assignment of management and technical 
responsibilities. 

 c) Aids status tracking of technical efforts, risks, resource allocations, expenditures, and 
cost/schedule/technical performance. 

 d) Helps ensure that external providers are not unnecessarily constrained in meeting 
requirements for specifi c items. 

 e) Provides a common basis for allowing consistency in understanding program cost and 
schedule performance. 

 Further details of the work breakdown structure practice may be found in (Mil Std 833C, 
2011). 

 Planning for all phases at once can be diffi cult as information for subsequent phases will 
not be available until earlier phases have been completed. So, your design and development 
plans may consist of separate documents, one for each phase and each containing some 
detail of the plans you have made for subsequent phases. 

 Your design and development plans may also need to be subdivided into plans for special 
aspects of the design such as reliability plans, safety plans, electromagnetic compatibility 
plans and confi guration management plans see ISO 10007. Although purchasing is dealt 
with in clause 7.4 of the standard, the requirements also apply to design activities. 

 How is this demonstrated? 

 Demonstrating that consideration has been given to the nature, duration and complexity of 
the design and development activities may be accomplished by: 

 a) presenting design and development plans for the products and services that are under 
development or have recently completed development; 

 b) where appropriate, presenting the work breakdown structure or equivalent evidence 
showing the work to be undertaken, the timescales over which it will be carried out 
and the identity of those authorized to undertake it. 

 Considering process stages (8.3.2b) 

 What does this mean? 

 A stage in design and development is a point at which the design reaches a phase of maturity. 
Before a design proceeds from one stage to another, a review normally takes place to decide 
whether the design has reached a suffi cient degree of maturity to proceed to the next stage or 
to halt further development. This is sometimes referred to as  a stage-gate process . 

 Why is this necessary? 

 Any endeavour is more easily accomplished when undertaken in small stages. By process-
ing a design through several iterative stages, a more robust solution will emerge than if the 
design is attempted in one cycle, but it rather depends on what it is that is being developed. 
The stage gate’s main aim is to keep control of costs whilst maintaining control over feature 
creep. It also prevents effort from being wasted by progressing a design solution that is not 
feasible or suffi ciently developed. 
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 How is this addressed? 

 One size does not fi t all; there is no single, universal product/service development strategy 
that is right for all organizations at all times. Different strategies are used for new product/
service development depending on the context of the organization and the risks it is prepared 
to take. Three strategies used by Hewlett Packard are described next (MacCormack, Cran-
dall, & Henderson, 2012): 

 • Effi cient development strategy – Well-defi ned stage-gated process with clear entry/exit 
criteria, explicit tasks and deliverables, and rigorous checkpoint review meetings; 
monitoring to plan. 

 • Agile development strategy – Evolutionary process based on frequent design-build-test 
iterations, milestone releases, and beta versions with actual customers; continually 
re-prioritizing features. 

 • Emergent development strategy – Lightweight process with fl uid objectives; rapid 
exchange of information with potential customers to identify the customer value 
proposition. 

 Once an organization has defi ned the styles available, it should defi ne how the choice 
between them should be made for individual projects based on the risks each presents to the 
organization. Although the specifi c industry and the organization’s position in that industry 
will determine the broader environment for a project, the type of innovation being pursued – 
incremental, platform, or breakthrough – is a critical factor in choosing the appropriate style 
for development (MacCormack, Crandall, & Henderson, 2012). 

 Other strategies include: 

 • Lean product development 
 • Design for Six Sigma 
 • Flexible product development 
 • Quality function deployment. (ISO 16355–5 is being developed by ISO/TC 69 on 

QFD) 
 • Phase-gate model 
 • User-centred design 

 There are several common stages in a stage-gate design process; the names may vary but the 
intent remains the same. 

 •  Feasibility stage : The stage during which studies are made of a proposed objective 
to determine whether practical solutions can be developed within time and cost con-
straints. This stage usually terminates with a design brief which is reviewed for adequacy 
and suitability and a decision made whether to progress the design to the next stage. 

 •  Conceptual design stage : The stage during which ideas are conceived and theories 
tested. This stage usually terminates with a preferred concept in the form of a design 
requirement, which is reviewed for adequacy and suitability, and a decision made 
whether to progress the design to the next stage (see also  Chapter 38  on design and 
development inputs). 

 •  Design defi nition stage : The stage during which the architecture or layout takes form 
and the risks assessed and any uncertainty resolved. This stage usually terminates with 
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design requirement specifi cations for the components comprising the product, service 
or process which are reviewed for adequacy and suitability and a decision made whether 
to progress the design to the next stage. 

 •  Detail design stage : The stage during which fi nal detail characteristics are determined 
and methods of product reproduction or service delivery established. This stage usually 
terminates with a set of specifi cations for the construction of prototypes which are 
reviewed for adequacy and suitability and a decision made whether to progress the 
design to the next stage. Process design and development will also commence as soon 
as engineering drawings and tooling requirements are released. 

 •  Development or service transition stage : The stage during which the prototype is 
proven using models or simulations and refi ned. This stage usually terminates with a 
set of approved specifi cations for the implementation of the design which are reviewed 
for adequacy and suitability and a decision made whether to approve the design for 
implementation or transition in the case of services. Process validation also occurs 
during this phase even though it is referred to under the heading Control of production 
and service provision in clause 8.5.1. 

 Any more detail will probably be a breakdown of each of these stages initially for the com-
plete design and subsequently for each element of it. If dealing with a system you should 
break it down into subsystems, equipment, assemblies and so on. It is most important that you 
agree the system hierarchy and associated terminology early in the development programme 
otherwise you may well cause both technical and organizational problems at the interfaces. 

 How is this demonstrated? 

 Demonstrating that the required process stages and reviews have been considered may be 
accomplished by presenting a new product development plan which describes the chosen 
development strategy and the stages through which the design will pass from feasibility to 
release for production or service provision. 

 Considering design and development verifi cation and 
validation (8.3.2c) 

 What does this mean? 

 Each design stage is a process that takes inputs from the previous process and delivers out-
puts to the next stage. Within each process are check points that feedback information into 
the process to produce a further iteration of the design depending on the chosen development 
strategy. The further along the design cycle, the more rigorous and complex the check points 
will need to be. The verifi cation stages are those stages where design output of a stage is 
checked against the design input for that stage to ensure that the output is correct. The vali-
dation stages occur sequentially or in parallel or at the end of the process to confi rm that the 
output is the right output by comparing it with the design brief or requirement. 

 Why is this necessary? 

 The checks necessary to select and confi rm the design solution need to be built into the 
design process so that they take place when they will have the most benefi cial effect on the 
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design. Waiting until the design is complete before commencing verifi cation or validation 
will probably result in extensive rework and abortive effort. 

 How is this addressed? 

 The stages of verifi cation and validation should be identifi ed in the design and development 
plan, but at each stage there may need to be supplementary plans to contain more detail of 
the specifi c activities to be performed. This may result in a need for a separate design veri-
fi cation plan. 

 The design verifi cation plan should be constructed so that every design requirement is ver-
ifi ed and the simplest way of confi rming this is to produce a verifi cation matrix of require-
ment against verifi cation methods. Another matrix in a similar form is a Quality Function 
Deployment chart. 

 You need to cover all the requirements, those that can be verifi ed by test, by inspection, 
by analysis, by simulation or demonstration or simply by validation of records. For those 
requirements to be verifi ed by test, a test specifi cation will need to be produced. The test 
specifi cation should specify which characteristics are to be measured in terms of parameters, 
limits and the conditions under which they are to be measured. 

 The verifi cation/validation plan may need to cover some or all the following details as 
appropriate: 

 • A defi nition of the design standard that is being verifi ed/validated. 
 • The objectives of the plan (separate plans may be needed covering different aspects 

of the requirements). 
 • Defi nition of the specifi cations and procedures to be employed for determining that 

each requirement has been achieved. 
 • Defi nition of the stages in the development phase at which verifi cation/validation can 

most economically be carried out. 
 • The identity of the various models that will be used to demonstrate achievement of 

design requirements. (Some models may be simple space models, others laboratory 
standard or production standard depending on the need.) 

 • Defi nition of the verifi cation/validation activities that are to be performed to qualify 
or validate the design and those which need to be performed on every product in 
production or every service as a means of ensuring that the qualifi ed design standard 
has been maintained. 

 • Defi nition of the resources needed to carry out the verifi cation/validation activities. 
 • Defi nition of the timescales for the verifi cation/validation activities in the sequence in 

which the activities are to be carried out. 
 • Identifi cation of the location of the verifi cation/validation activities. 
 • Identifi cation of the organization responsible for conducting each of the verifi cation/

validation activities. 
 • Reference to the controls to be exercised over the verifi cation/validation activities in 

terms of the procedures, specifi cations and records to be produced, the reviews to be 
conducted during the programme and the criteria for commencing, suspending and 
completing the verifi cation/validation operations. (Provision should also be included for 
dealing with failures, their remedy, investigation and action on design modifi cations.) 

 As part of the verifi cation/validation plan, you should also include an activity plan that 
lists all the planned activities in the sequence they are to be conducted and use this plan to 
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progressively record completion and conformance. The activity plan should make provision 
for planned and actual dates for each activity and for recording comments such as recovery 
plans when the programme does not proceed exactly as planned. It is also good practice to 
conduct test reviews before and after each series of tests so that corrective measures can be 
taken before continuing with abortive tests 

 However simple the design, the planning of its verifi cation and validation is vital to the 
future of the product or service. Lack of attention to detail can rebound months (or even 
years) later during its implementation. 

 How is this demonstrated? 

 Demonstrating that the required design and development verifi cation and validation activi-
ties have been considered may be accomplished by presenting new product development 
verifi cation and validation plans which identify the agreed verifi cation and validation activi-
ties to be carried out. 

 Considering design and development responsibilities 
and authorities (8.3.2d) 

 What does this mean? 

 To cause the activities in the design and development plan to happen, they must be assigned 
to either a person or an organization. Once assigned and agreed by both parties, the assignee 
becomes responsible for delivering the required result. The authority delegated in each 
assignment conveys a right to the assignee to make decisions affecting the output. The 
assignee becomes the design authority for the items designed but this authority does not 
extend to changing the design requirement – this authority is vested in the organization that 
delegated or sponsored the design for the item. 

 Why is this necessary? 

 Responsibility for design activities needs to be defi ned so that there is no doubt as to who 
has the right to take which actions and decisions. Authority for design activities needs 
to be delegated so that those who are responsible for the output have the right to control 
their own output. Also, the authority responsible for the requirements at each level of the 
design needs defi ning so that there is a body to which requests for change can be routed. 
Without such a hierarchy, there would be anarchy resulting in a design that failed to fulfi l 
its requirements. 

 How is this addressed? 

 Within the design and development plan the activities need to be assigned to a person, group 
or organization equipped with the resources to execute them. Initially the feasibility study 
may be performed by one person or one group but as the design takes shape, other personnel 
or other external organizations may be required. 

 One way of assigning responsibilities is to use the work package technique. With this 
approach, you specify on work statements the work required, what is included and what is 
excluded, the inputs to be used, the deliverables to be produced and the hours/person or days 
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estimated to do the work. By obtaining the group’s acceptance you have their commitment 
to the task and means of ensuring no gaps in or overlapping assignments. 

 If you subcontract any of the design activities, the supplier’s plans need to be integrated 
with your plans and your plan should identify which activities are the supplier’s responsi-
bility. There needs to be a clause in subcontracts that prohibit subcontracting without your 
approval thereby enabling you to retain control. 

 How is this demonstrated? 

 Demonstrating that responsibilities and authorities involved in the design and development 
process have been considered may be accomplished by presenting a new product develop-
ment plan or work statements which defi ne how and to whom the work has been allocated 
and the responsibilities and authority of those undertaking it. 

 Considering resource needs (8.3.2e) 

 What does this mean? 

 The resources required for product and service design and development can vary enormously 
from a few hours of work/person in one department of an organization to several years worth 
of effort/person involving many organizations in different countries spread over a decade or 
more. Sometimes a joint venture company may be established to undertake the work. 

 Why is this necessary? 

 ISO 9001 duplicates the requirement for resources as shown in the Introduction to  Part 7 . 
Although it may appear to differ in that it requires internal and external resource needs to 
be determined, this simply duplicates 7.1.1(a) and (b). There will be the resources needed 
for the organization to function as a viable concern and in addition the resources needed to 
design and develop specifi c products and services. 

 How is this addressed? 

 A prerequisite for the determination of any resources is an objective and a programme of 
work required to achieve that objective. The work breakdown structure, or WBS, defi ned 
earlier allows for each item of work to be costed in terms of labour, materials and equipment 
either as internal costs or as externally provided costs. 

 The design and development process is an exploratory process (see  Chapter 9 ). Unlike 
cybernetic processes, design can be a journey into the unknown as stated earlier, and there-
fore new knowledge and technologies may be necessary with consequences as to the con-
sumption of resources. 

 How is this demonstrated? 

 Demonstrating that consideration has been given to the internal and external resource needed for 
the design and development of products and services may be accomplished by presenting evi-
dence of resource budgets itemizing the work to be undertaken against each objective, the labour, 
materials, equipment/facilities and knowledge required and from where it will be obtained. 
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 Evidence presented to demonstrate conformity with 4.4.1d, 7.1.1, 6.2.2b and 8.1c might 
mean that it is also deemed to satisfy conformity with 8.3.2e, but not vice versa, because 
there are other types of resources than those needed for the design and development of prod-
ucts and services. 

 Controlling organizational interfaces (8.3.2f) 

 What does this mean? 

 Interfaces need to be controlled where people involved in the design are in different loca-
tions or in different teams. Where people are at the same location and in the same team, there 
is likely to be less need for formal control due to the close contact they will have. 

 Control over interfaces between persons involved is as much about the control of 
technical interfaces as it is about the human interfaces. Where there are many different 
groups of people working on a design, they need to work together to produce an output 
that meets the overall requirement when all outputs are brought together. To achieve 
this each party needs to know how the design work has been allocated and to which 
requirements each party is working so that if there are problems, the right people can be 
brought together. 

 Why is this necessary? 

 If the interfaces between design groups are not properly managed, there are likely to be tech-
nical problems arising from groups changing interface requirements without communicating 
the changes to those affected. Political problems might arise from groups assuming the right 
to do work or make decisions that have been allocated to other groups. Cost overruns might 
arise from groups not communicating their diffi culties when they are encountered. Control 
is largely by information, and it can often tend to be historical information by the time it 
reaches its destination. So it is important to control changes to the interfaces. If one small 
change goes unreported, it may cause months of delay correcting the error. 

 How is this addressed? 

 You should identify where work passes from one organization/team to another and the 
means used to convey the requirements such as specifi cation, work instructions, work 
package descriptions or contracts. In multinational projects, it’s important to agree a 
common language, time zone and the units of measure as such differences can have cata-
strophic consequences. 

 Often in design work, the product requirements are analysed to identify further require-
ments for constituent parts. These may be passed on to other groups as input requirements 
for them to produce a design solution. In doing so these groups may in fact generate further 
requirements in the form of development specifi cations to be passed to other groups and so 
on. Some of these transactions may be in-house but some might be subcontracted. Some 
organizations only possess certain design capabilities and subcontract most of the hardware, 
software or specialist service components to specialists such as the IT architecture and net-
work design. In this way, they concentrate on the business they are good at and get the best 
specialist support through competitive tenders. These situations create organizational inter-
faces that require effective information control processes. 
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 In managing the organizational interfaces, you will need to defi ne: 

 • the customer and the supplier in the relationship; 
 • the product requirements that the supplier is to meet (the objectives and outputs); 
 • the work that the supplier is to carry out with the budget and time constraints; 
 • the responsibility and authority of this work (who does what, who approved what); 
 • the process used for conveying information and receiving feedback; 
 • the reporting and review requirements for monitoring the work; 
 • and conduct regular interface review meetings to check progress and resolve concerns 

and periodically review the interface control process for its effectiveness. 

 One mechanism of communicating technical interface information is to establish and 
promulgate a set of baseline requirements that are to be used at commencement of 
design for a particular phase. This baseline listing becomes a source of reference and if 
managed properly ensures that no designer is without the current design and interface 
information. 

 Interfaces should be reviewed along with other aspects of the design at regular design 
reviews scheduled prior to the completion of each phase or more often if warranted. 
Where several large organizations are working together to produce a design, an interface 
control board or similar body may need to be created to review and approve changes 
to technical interfaces. Interface control is especially diffi cult with complex projects. 
Once underway an organization like a large ship gains momentum and takes some time 
to stop. 

 How is this demonstrated? 

 Demonstrating that consideration has been given to the need to control interfaces between 
persons involved in the design and development process may be accomplished by: 

 a) presenting evidence of a work breakdown structure or equivalent showing the persons or 
organizations involved in the project and their respective locations and relationships; 

 b) presenting an assessment of the risks present due to the complexity of the 
relationships; 

 c) presenting evidence of interface agreements, service level agreements or contracts that 
defi ne the technical specifi cations, reporting and change procedures intended to mitigate 
the risks to the technical interfaces. 

 Involving customers and users in the design and development 
process (8.3.2g) 

 What does this mean? 

 Whether the organization is in a business-to-business (B2B) relationship or a business-to-
consumer (B2C) relationship, there will be stages in the design and development process 
where customer and end-user involvement should be encouraged. It may mean customer 
and end-user involvement in project and design reviews through each stage of the design 
and development in a B2B relationship or customer focus groups to surface or test new ideas 
in B2C relationship. 
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 Why is this necessary? 

 The customer is of prime importance in the design and development process. The customer 
may have specifi ed their involvement in the contract in which case face to face meetings pro-
vide an opportunity to confi rm understanding of their specifi ed requirements and get feedback 
on progress in developing the design concept. In cases where the customer has not specifi ed the 
design requirements, it may be prudent to seek their involvement at key stages to confi rm their 
needs have been fully understood. In a B2C relationship where the design requirements have 
been produced as a result of market research, there is less certainty than in a B2B situation, and 
testing the market is necessary before a commitment to production or service delivery is made. 

 How is this addressed? 

 Whether in a B2B or B2C relationship, time slots will need to be allocated in the design and 
development schedule when customer involvement is planned to occur. Information about 
these events needs to be specifi ed in terms of: 

 • The objective the event is expected to achieve, for example, to get agreement on some 
aspect of the design, to report progress, to resolve a technical issue, to demonstrate 
concepts, prototypes or to witness development tests and simulations or to get autho-
rization to proceed to the next stage. 

 • The measures which will be used to determine the success of the event. 
 • The information required to be sent to the customer or expected from the customer. 
 • The process by which the objective is expected to be achieved. 
 • The outputs expected, for example, agreement to proceed to the next stage, approval 

of specifi cations, test results etc. 

 In B2B relationships where the customer has brought together a user group, it’s common 
for there to be a user group on the organization’s project team that liaises with the external 
users at the concept stage to refi ne the human interfaces. This group may develop a human 
interface specifi cation that captures the ergonomic features and characteristics that need to 
be built into the product or service. 

 On large developments, the customer is not one person but several, each representing a 
discipline and each with the potential to convey a different interpretation of the requirements 
that have been agreed in the contract. On occasions, the relationship between the customer’s 
representative and the organization’s opposite number can be a very close relationship where 
there is a potential for  mission creep  – a tweak here, an adjustment there – and unless the 
customer-facing staff are vigilant the work expands and the costs escalate. Although it’s 
often said that  the customer is always right , you need to manage your customer to make sure 
they don’t try to correct the errors in their specifi cation without considering the impact they 
have on the agreed completion date and where necessary, having to pay for them. 

 How is this demonstrated? 

 Demonstrating that consideration has been given to the need for involvement of customers 
and users in the design and development process may be accomplished by: 

 a) presenting the design and development plan and pointing out the provisions made to 
involve the customer and users; 
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 b) explaining the controls that are being or have been exercised to ensure the needs of 
customers and users have been accommodated; 

 c) explaining the controls that are being or have been exercised to ensure the results of 
customer and user involvement have been captured and used as appropriate. 

 Considering requirement for provision of products 
and services (8.3.2h) 

 What does this mean? 

  Box 37.2    New design planning requirement 
 In the 2008 version there was a requirement for appropriate information to be made 
available in the design outputs for (subsequent) purchasing, production and for ser-
vice provision. This requirement remains in the 2015 version although worded differ-
ently. However, there now is a different requirement for the subsequent provision of 
products and services to be considered when planning the design and development of 
products and services. This has been interpreted as concurrent engineering activities 
for which provisions need to be made (time, resources, etc.) that need to be carried out 
in parallel with design and development. 

 Requirements for subsequent provision of products and services are those requirements that 
may infl uence design and development planning for which provision needs to be made, for 
example, 

 • Target dates for getting to market before the competition. 
 • Critical milestones for synchronizing with concurrent development of related products 

and services. 
 • Prototyping. 
 • Developing and validating processes for the manufacture of the product. 
 • Transition arrangements for commencement of service delivery. 
 • Documented information required to support the product or service through its life 

cycle that needs to be prepared concurrently with design and development. 

 Requirements that infl uence product or service features such as ease of assembly, manu-
facturability, testability, etc., should be included in the design input see  Chapter 38 . 

 Why is this necessary? 

 If we approach the design and development of a product or service without considering the 
other parties that depend on the design being complete, it’s likely that the organization will 
beset with many problems and the time to get the product to market will slip. If all elements 
of a product’s life cycle, are taken into careful consideration in the early design phases, 
errors and redesigns can be discovered early in the design process when the project is still 
fl exible, and this will reduce the elapsed time required to bring a new product or service to 
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market. This concept is referred to as concurrent engineering, and it is therefore necessary to 
plan for concurrent engineering activities from the outset. 

 How is this addressed? 

 Concurrent engineering 

 A technique used in the automotive industry that is designed to reveal design weaknesses 
early in the design and build the capability necessary for production is Advanced Product 
Quality Planning (APQP). Developed by Ford, GM and Chrysler in the 1990s it involves the 
use of cross-functional teams, a technique which has been proven to save time and money 
over the product life cycle. The major elements of such a programme are shown in  Fig-
ure 37.3 . More details can be found on the Internet.   

 Process development 

 There was a note in ISO 9001:2008 that suggests that the design and development require-
ments may be applied to the development of operations processes. The development of busi-
ness processes has been addressed in  Chapter 16 , but the requirements of clause 8.3 could 
certainly be applied to the design and development of the processes for producing the prod-
uct or delivering the service, although some tailoring would obviously be required. 

 Supporting documented information development 

 The information required for proceeding through design and development from one stage 
to another and also required for subsequent production and service delivery throughout 
its life cycle needs to be determined and its preparation planned for. These are often 

Figure 37.3   Product planning timing chart
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referred to as program deliverables. The information that is output from one project phase 
is the input to the next project phase. Details of the deliverable documented information 
required should be included in the design and development plan or in separate Work Package 
Descriptions that align with the WBS (see 8.3.2a earlier). As an example only,  Table 37.1  
shows typical deliverables from each phase of the development of an automotive product 
that uses APQP. In addition, user manuals, maintenance manuals may be required.     

 How is this demonstrated? 

 Demonstrating that consideration has been given to requirements for subsequent provision 
of products and services may be accomplished by: 

 a) selecting a representative sample of design and development plans; 
 b) showing the provisions made for involving other disciplines in the design and develop-

ment process; 
 c) showing the provisions made to design the production and service delivery processes 

concurrently with products and services to reveal design weaknesses early; 
 d) showing the provisions made to ensure synchronization of concurrent development of 

related products and services; 
 e) showing the provisions made for preparing the documented information needed for 

each phase of the product or service life cycle. 

Table 37.1   Advanced Product Quality Planning deliverables

Inputs Project Phase Outputs

Market Research
Historical Warranty and Quality 
Information
Team Experience
Business Plan/Marketing Strategy
Product/Process Benchmark Data
Product/Process Assumptions
Product Reliability Studies
Customer Inputs

PLAN & 
DEFINE 
PROJECT

Design Goals
Reliability and Quality Goals
Preliminary Bill of Material
Preliminary Process Flow Chart
Preliminary Listing of Special Product and 
Process Characteristics
Product Assurance Plan
Management Support

Design Goals
Reliability and Quality Goals
Preliminary Bill of Material
Preliminary Process Flow Chart
Preliminary Listing of 
Special Product and Process 
Characteristics
Product Assurance Plan
Management Support

DESIGN & 
DEVELOP 
PRODUCT

Design Failure Mode and Effects Analysis 
(DFMEA)
Design for Manufacturability and Assembly
Design Verifi cation
Design Reviews
Prototype Build – Control Plan
Engineering Drawings (Including Math Data)
Engineering Specifi cations
Material Specifi cations
Drawing and Specifi cation Changes

(Continued )



Inputs Project Phase Outputs

New Equipment, Tooling and Facilities 
Requirements
Special Product and Process Characteristics
Monitoring and Measuring Equipment 
Requirements
Team Feasibility Commitment and 
Management Support

Design Failure Mode and Effects 
Analysis (DFMEA)
Design for Manufacturability and 
Assembly
Design Verifi cation
Design Reviews
Prototype Build – Control Plan
Engineering Drawings (Including 
Math Data)
Engineering Specifi cations
Material Specifi cations
Drawing and Specifi cation Changes
New Equipment, Tooling and 
Facilities Requirements
Special Product and Process 
Characteristics
Gages/Testing Equipment 
Requirements
Team Feasibility Commitment 
and Management Support

DESIGN & 
DEVELOP 
PROCESS

Packaging Standards
Product/Process Quality System Review
Process Flow Chart
Floor Plan Layout
Characteristics Matrix
Process Failure Mode and Effects Analysis 
(PFMEA)
Pre-Launch Control Plan
Process Instructions
Measurement Systems Analysis Plan
Preliminary Process Capability Study Plan
Packaging Specifi cations
Management Support

Packaging Standards
Product/Process Quality System 
Review
Process Flow Chart
Floor Plan Layout
Characteristics Matrix
Process Failure Mode and Effects 
Analysis (PFMEA)
Pre-Launch Control Plan
Process Instructions
Measurement Systems Analysis Plan
Preliminary Process Capability 
Study Plan
Packaging Specifi cations
Management Support

VALIDATE 
PRODUCT 
AND 
PROCESS

Production Trial Run
Measurement Systems Evaluation
Preliminary Process Capability Study
Production Part Approval
Production Validation Testing
Packaging Evaluation
Production Control Plan
Quality Planning Sign-Off and Management 
Support

Table 37.1 (Continued)
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 In a B2B relationship the customer may stipulate in the contract key stage-gates or mile-
stones where they and their representatives wish to exercise some degree of control over the 
progression of the design. Often these interventions are subject to negotiation as they can 
require a lot of preparation to provide the customer with suffi cient information on which 
they can make decisions. 

 Why is this necessary? 

 With most customer-funded projects, the customer generally wants to exercise some control 
so as to obtain confi dence that the design is proceeding in a direction that is acceptable to 
them. By intervening at key stages during design and development the customer is provided 
with the opportunity to correct misunderstandings in the requirements, share their expertise 
in the resolution of problems and grant approval for the design to proceed to the next stage 
with confi dence. 

 How is this addressed? 

 The stage-gates or design reviews where the customer wishes to intervene will be identifi ed 
in the design and development plan (see 8.3.2b earlier). The customer will usually stipulate 
the deliverables to be submitted prior to the event. Provision will need to be made in the 
plan, the schedule and the budget for these deliverables (see also 8.3.2h). Time needs to 
be allowed for follow-up action after the review, as the customer may stipulate that certain 
design work is paused until after the review in case changes are required. 

 Where the customer wishes to witness critical design verifi cation and/or validation events, 
these also need to be designated in the design and development plan so that the event does 
not take place without them in attendance. Having to repeat a demonstration because some-
one forgot to inform the customer may be an expensive mistake you don’t want to repeat. 

 Sometimes these milestones are linked to stage payments where funding is released on 
presentation of evidence that the design has reached a certain stage. These, too, should be 
designated in the design and development plan so that the design team is aware of the sig-
nifi cance of the event and plans accordingly. 

  Box 37.3    New organizational interface requirement 
 The 2008 version required the requirements specifi ed by the customer to be deter-
mined but did not relate these to the planning of design and development. The 2015 
version has identifi ed one such customer requirement and now requires consideration 
to be given to the level of control expected by customers and other relevant interested 
parties when planning design and development. 

 Considering the level of external control (8.3.2i) 

 What does this mean? 
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 How is this demonstrated? 

 Demonstrating that consideration has been given to the level of control expected by custom-
ers and other relevant interested parties may be accomplished by: 

 a) selecting a representative sample of products and presenting the design and develop-
ment plans; 

 b) presenting the contracts for these products and pointing out the controls that have been 
stipulated by the customer; 

 c) showing the provisions made for enabling the customer and other interested parties to 
exercise the control they required over the design and development process. 

 Confi rming verifi cation and validation data capture (8.3.2j) 

 What does this mean? 

 This requirement is an extension to that in 8.3.2c for the organization to consider verifi ca-
tion and validation activities. These activities will reveal whether design and development 
requirements have been met and therefore these results are to be classed as documented 
information or design verifi cation and validation records. 

 Why is this necessary? 

 It is necessary to do this as part of design and development planning so that recording pro-
visions are built into the process thereby preventing loss of valuable data that cannot be 
retrieved without repeating the activities and incurring additional costs. 

 How is this addressed? 

 Recording requirements should be considered when planning design verifi cation and valida-
tion and provision made to capture the data. It may only be possible to capture evidence of 
some activities and results by manual observation and recording. It may also be more effec-
tive to capture other evidence on digital media automatically by the equipment being used. 
Therefore, when specifying the equipment, data recording requirements need to be addressed. 

 How is this demonstrated? 

 Demonstrating that consideration has been given to the documented information needed to 
demonstrate that design and development requirements have been met may be accomplished 
by presenting plans, specifi cations or procedures showing how verifi cation and validation 
data are captured. 
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 Introduction 
 Design and development can be viewed as a function of a department of specialists, but 
can also be viewed as a process with inputs and activities performed by cross-functional 
teams which together produce outputs of requite quality, and this is way it is viewed in 
ISO 9001. The process objective is to produce solutions to technical problems that, when 
implemented, produce products and services with features that refl ect customer needs and 
expectations. The quality of the inputs to this process will therefore have a direct bear-
ing on the quality of the outputs. We might almost say garbage in, garbage out, to quote 
an expression from the fi eld of computer sciences, except that the design process is not 
wholly computerized and still relies extensively on the contribution of highly qualifi ed 
specialists. 

 In this chapter, we examine the nine requirements of clause 8.3.3, namely: 

 • Determining requirements essential for the specifi c type of products and services (8.3.3) 
 • Considering functional and performance requirements (8.3.3a) 
 • Considering information from similar designs (8.3.3b) 
 • Considering statutory and regulatory requirements (8.3.3c) 
 • Considering standards or codes of practice (8.3.3d) 
 • Considering potential consequences of failure (8.3.3e) 
 • Ensuring the adequacy of inputs (8.3.3) 
 • Resolving confl icting inputs (8.3.3) 
 • Retaining documented information on inputs (8.3.3) 

 Determining requirements essential for the specifi c type of products 
and services (8.3.3) 

 What does this mean? 

 The design inputs are the requirements governing the design of the intended product or 
service. It may appear that this requirement duplicates those addressed in clause 8.2 of the 
standard (see  Chapter 35 ), but those requirements may apply to different stages in the prod-
uct or service life cycle. Of the requirements that apply to the product or service, those that 
cannot be satisfi ed by existing products and services qualify as design input requirements. 
They become the requirements essential for the specifi c type of products and services to be 
designed and developed. 

 Design and development inputs  38 
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 Why is this necessary? 

 The design input requirements constitute the basis for the design without which there is no 
criteria to judge the acceptability of the design output. 

 How is this addressed? 

 Although a customer may have provided detailed requirements for the product or service 
expressed in performance terms, it is unwise to believe that this is the only information 
needed. Some aspects may not have been considered by the customer because they are not 
specialists. Design input data may come from several sources (see  Figure 38.1 ).   

 Design inputs should refl ect the customer’s, regulator’s and organization’s needs and be 
produced or available before any design commences. The requirement specifi cations should 
include, as appropriate: 

 • The purpose of the product or service. 
 • The conditions under which it will be used, stored and transported. 
 • The skills and category of those who will use and maintain the product or service. 
 • The countries to which it will be sold and the related regulations governing sale and 

use of products. 
 • The special features and characteristics which the product or service is required to exhibit 

including any that need to be built-in to protect the product, protect the users, property 
or the natural environment in the event of failure, misuse or disposal (see 8.3.3e). 

 • The constraints in terms of timescale, operating environment, cost, size, weight or 
other factors. 

 • The standards with which the product or service needs to comply. 
 • The products or services with which it will directly and indirectly interface and their 

features and characteristics. 
 • The documentation required of the design output necessary to manufacture, procure, 

inspect, test, install, operate or maintain a product or service. 

Figure 38.1   Source of design inputs
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 Organizations have a responsibility to establish their customer requirements and expecta-
tions. If you do not determine conditions that may be detrimental to the product and you 
supply the product as meeting the customer needs and it subsequently fails, the failure is 
your liability. If the customer did not provide reasonable opportunity for you to establish the 
requirements, the failure may be the customer’s liability. If you think you may need some 
extra information to design a product that meets the customer needs, you must obtain it or 
declare your assumptions. A nil response is often taken as acceptance in full. 

 The result of competitive analysis should be used to ensure that product design require-
ments are not putting the product at a distinct disadvantage even before design commences. 

 One specifi c series of requirements that may not emerge from the forgoing are technical 
interface requirements. Some of these may need to be written around a particular supplier. 
However, within each development specifi cation the technical interfaces between systems, 
subsystems, equipment, etc., should be specifi ed so that when all these components are inte-
grated they function properly. 

 The design output must refl ect a product that is producible or a service that is deliverable. 
The design input requirements may have been specifi ed by the customer and consequently 
not have considered your capability. The product of the design may therefore need to be 
producible within your current capability using your existing technologies. 

 The requirements should not contain any solutions at this stage to provide freedom and 
fl exibility to the designers. If the design is to be subcontracted, this makes for fair competi-
tion and removes from you the responsibility for the solution. Where specifi cations contain 
solutions, the supplier is being given no choice and if there are delays and problems the sup-
plier may have a legitimate claim to renegotiate the budget. 

 How is this demonstrated? 

 Demonstrating that requirements essential for the specifi c type of products and services to be 
designed and developed have been determined may be accomplished by; 

 a) selecting a representative sample of products and services that the organization claims 
to have designed; 

 b) presenting performance specifi cations for those selected products and services; 
 c) presenting evidence showing how these requirements have been derived from stake-

holder needs and expectations (e.g. a process description). 

 Considering functional and performance requirements (8.3.3a) 

 What does this mean? 

 Products and services possess distinguishing features that are referred to as characteristics in 
ISO 9000:2015. To design products and services that will satisfy the needs of those who are 
intended to use them these characteristics need to be specifi ed in performance terms to allow 
the widest possible range of solutions to be developed. Quite why this requirement calls for 
both functional and performance requirement is not known because performance require-
ments are generally expressed in terms of physical and functional characteristics. 

 Functional requirements are those related to actions that product or service is required to 
perform or exhibit with or without external stimulus. Performance requirements relate to the 
results produced or behaviours exhibited under stated conditions. The intent of the require-
ment is that all characteristics that the product is required to exhibit should be included in the 
design input requirements and expressed in terms that are measurable. 
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 Why is this necessary? 

 All the essential characteristics need to be stated otherwise the resultant design may not 
refl ect a product or service that fulfi ls the conditions for intended use. Two products or ser-
vices may possess the same performance characteristics but perform differently due to the 
arrangement of their component parts and the materials and processes used in their construc-
tion or delivery. 

 How is this addressed? 

 Considering that quality is defi ned as the “degree to which  a set of inherent characteristics 
of an object fulfi ls requirements ” (ISO 9000:2015), when determining design inputs, one 
should be defi ning the characteristics which the product or service needs to exhibit to fulfi l 
customer needs and expectations. 

 A characteristic is a distinguishing feature which can be inherent or assigned, qualitative 
or quantitative and there are various classes of characteristic, such as the following: 

 a) Physical (e.g. size, appearance, mechanical, electrical, chemical or biological 
characteristics). 

 b) Sensory (e.g. related to smell, touch, taste, sight, hearing). 
 c) Behavioural (e.g. courtesy, honesty, veracity). 
 d) Temporal (e.g. punctuality, reliability, availability, continuity, maintainability, durability, 

fl ammability). 
 e) Ergonomic (e.g. physiological characteristic, or related to human safety). 
 f ) Functional (e.g. speed, power, safety, portability). 

 Therefore, when determining the requirements essential for the specifi c types of products 
and services to be designed and developed one should be considering these. From the state-
ment of product or service purpose, the conditions of use and the skills of those who will 
use the product or service, the most obvious characteristics can be derived and divided into 
different classes of characteristics as appropriate. 

 How is this demonstrated? 

 Demonstrating that consideration has been given to functional and performance require-
ments may be accomplished by: 

 a) presenting product and service design requirement specifi cations that defi ne the key 
characteristics required; 

 b) presenting evidence showing how these characteristics have been derived from stake-
holder needs and expectations. 

 Considering information from similar designs (8.3.3b) 

 What does this mean? 

 Most designs are a development of a product or service which was designed previously. It 
is rare for a design to be completely new. Even if the product concept is new, it may contain 
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design solutions used previously. The history of these previous designs contains a wealth 
of information that may be applicable to the application that is currently being considered. 

 Why is this necessary? 

 Today’s successes and failures are the result of yesterday’s solutions; therefore, using infor-
mation from previous designs may be advantageous, but only if lessons were learnt. If past 
design failures resulted in corrective action that eliminated the cause of the failure the use of 
such designs is not only wise but essential to sustain success and prevent failure. If previous 
design history is not utilized, problems may recur and the successes not recur. 

 How is this addressed? 

 In principle, the design history of a product should be archived and made available to 
future designers. Design history can be placed in a database or library that is accessible to 
future designers. A rather old way of doing this was for companies to create design manuals 
containing datasheets, fact sheets and general information sheets on design topics, which 
is a sort of design guide that captured experience. Companies should still be doing this but 
many will by now have converted to electronic storage media with the added advantage of 
a search engine. Information will also be available from trade associations, libraries and 
learned societies. Often professional journals, published literature and even newspapers 
can contain useful information for designers. In your model of the design process you need 
to install a research process that is initiated at some stage in the design of a product or ser-
vice. The database or libraries need to structure the information in a way that it will return 
relevant data on previous designs. One advantage of submitting the design to a review 
by those not involved in it is that they bring their experience to the review and identify 
approaches that did not work in the past, or put forward more effective ways of doing such 
things in the future. 

 Within the design input requirements, such information would appear either as preferred 
solutions or non-preferred solutions, either directly or by reference to learned papers, stan-
dards, guide etc. See also  Chapter 28  on organizational knowledge. 

 How is this demonstrated? 

 Demonstrating that consideration has been given to information derived from previous simi-
lar design and development activities may be accomplished by: 

 a) presenting process descriptions that show how inputs from archive material is researched 
and selected for inclusion in design input data; 

 b) selecting a representative sample of design input data and showing how it refers to or 
is traceable to data from previous designs. 

 Considering statutory and regulatory requirements (8.3.3c) 

 What does this mean? 

 The terms  statutory  and  regulatory requirements  are defi ned in  Box 1.5 . At the end product 
level, the applicable statutory and regulatory requirements are those addressed by clause 
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8.2.2a in  Chapter 35 . However, as the design unfolds, additional statutory and regulatory 
requirements may become applicable as specifi c solutions emerge. The only thing to add 
here is that the requirements referred to are those which directly affect product or service 
characteristics and will exclude those that are merely product or service related. 

 Why is this necessary? 

 It is far better to determine the legal requirements before and during design and development 
than wait until design verifi cation when the product or service may fail or worse may enter 
service risking litigation. 

 How is this addressed? 

 The register of requirements referred to in  Chapter 18  should include current statutory and 
regulatory requirements that are relevant to the organization and the markets in which it 
operates. Many of the statutory and regulatory requirements that apply to any type of product 
or service the organization will provide are likely to be included. However, as every product 
or service will be different to some degree, the process of determining design inputs should 
include a research activity that searches for statutory and regulatory requirements that may 
apply to a specifi c product or service due to its special characteristics. 

 A common approach is to list every possible statutory and regulatory requirement that 
could apply, leaving it to the designer to work out which are relevant. Much time could be 
saved if a test for relevance was carried out before the high-level design requirements are 
released. 

 How is this demonstrated? 

 Demonstrating that applicable statutory and regulatory requirements have been determined 
may be accomplished by presenting the evidence identifi ed in  Chapter 35  on clause 8.2.2b). 

 Considering standards or codes of practice (8.3.3d) 

 What does this mean? 

 In addition to the requirements identifi ed there may be requirements that are dictated because 
of the organizational policies, national and international politics as was addressed under 
clause 8.2.2c in  Chapter 35 . 

 Why is this necessary? 

 The organization may wish to maintain a certain profi le or reputation through its designs and 
therefore may impose requirements that may impact the design input requirements. 

 How is this addressed? 

 In addition to customer requirements industry practices, national standards, company stan-
dards and other inputs to the design requirements may need to be considered. An organi-
zation that has been operating for some time will have developed design guides or codes 
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of practice that prescribe preferred technologies and design solutions and proscribe non-
preferred design practices. 

 For manufactured products, consideration may need to be given to ease of assembly, 
manufacturability, testability and the constraints imposed by current technologies. It may 
therefore be appropriate to invoke codes of practice on design for assembly (DFA), design 
for manufacture (DFM) or design for X where X is a variable which can have one of many 
possible values such as manufacturability, power, variability, cost, yield, reliability, logistics, 
test, safety, etc. 

 How is this demonstrated? 

 Demonstrating that standards or codes of practice that the organization has committed to 
implement have been determined may be accomplished by: 

 a) presenting evidence identifying the organization’s preferred standards and codes of 
practice; 

 b) selecting a representative sample of design requirements and showing that the preferred 
standards and codes of practice have been referenced when relevant. 

 Considering potential consequences of failure (8.3.3e) 

 What does this mean? 

 Although every effort will be made to ensure users can rely on a product or service until 
it becomes obsolete, but if it should either fail prematurely or fail to fulfi l its purpose the 
user will not want the consequences to be detrimental to their wealth, health, safety, to the 
environment or other critical factors (e.g. ships can sink, aircraft can crash, food can kill, 
personal details can be stolen). 

 Here we are not referring to a specifi c design because design has not yet commenced, and 
therefore we need to distinguish between consequences that are due to the nature of a prod-
uct or service and those that are due to the inherent reliability of its design (see  Box 38.1 ). 

  Box 38.1    Distinguishing consequence due to the nature of the 
product from those due to the design of the product 

 A ship hits an iceberg and sinks because that’s what ships do when they meet an 
immovable force. The consequences are that many passengers are lost – the cause of 
failure is that there were no means of escape. The solution is to fi t suffi cient lifeboats 
and stay away from icebergs. This is a consequence due to the nature of the product. 

 A car hits a stationary object and the airbag in front of the passenger seat fails to 
infl ate. The consequence is that the passenger is injured – the cause of failure is a mal-
function of the sensor. The solution is to add a redundant sensor. This is a consequence 
due to the inherent reliability of its design. 

 We are not only referring to failures resulting from normal usage, but those resulting from 
abnormal usage and accidental or deliberate damage or destruction. We are also not referring 
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to the unintended consequences that may arise due to normal functioning of the product or 
service (e.g. the impact on the environment by burning fossil fuel), but it’s fair to include the 
unintended side effects of various medicines. 

 Why is this necessary? 

 When failures do occur, they may have undesirable consequences unless provision has 
been made in the design to prevent them, to recover from them or to render the product or 
service safe. 

 How is this addressed? 

 The place to start with this requirement is to identify what is critical. Here are some examples: 

  Wealth : If the product to be designed is a replaceable item such as a light bulb in a 
video projector, a fuse in a domestic power distribution unit or a battery in a mobile 
phone, one of the consequences of failure, due to the nature of the product, is that 
the user loses use of it, the consequence of which may be costly to the user. 

  Health : If the service to be designed is a fast food restaurant, one of the consequences 
of failure, due to the nature of the service, may be food poisoning. 

  Safety : If the product to be designed is a form of public transport, a failure may result 
in a crash and one of the consequences, due to the nature of the product, is that 
passengers may be trapped. Consider the  Challenger  disaster of 1986 where NASA 
had failed to take any precautions in the event of a catastrophic but possibly surviv-
able accident. There was no equipment to arrest the craft’s fall or to allow the 
astronauts to ditch it, nor even an emergency locating transmitter. The crew could 
do nothing but ride it down. 

  Environment : If the product to be designed will be used in space, we know the hostile 
environment causes gases trapped within materials to be released and one of the 
consequences, due to the nature of the product, is that these gases can condense 
onto optical elements thereby reducing their performance. 

 In the previous examples, we have chosen wealth, health, safety and the environment as the 
critical factors but there may be others. 

 Remember we are not looking at how a product or service may fail – that comes later 
when addressing the robustness of its design. Think of the product or service as a black box. 
You don’t need to know what’s inside the box, only what the box is required to do, where it’s 
required to do it and the type of people who are going be using it or come into contact with it. 

 Many of the requirements in national and international standards and codes of practice 
were conceived as a result of past failures to prevent recurrence and protect future users. 

 How is this demonstrated? 

 Demonstrating that potential consequences of failure due to the nature of the products and 
services have been determined may be accomplished by: 

 a) selecting a representative sample of design requirements; 
 b) presenting evidence identifying the potential consequences of failure and showing how 

they have been addressed through the design requirements. 
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 Ensuring the adequacy of inputs (8.3.3) 

 What does this mean? 

 Adequacy in this context means that the design input requirements are a true refl ection of the 
customer needs while providing freedom and fl exibility to the designers. Ambiguities arise 
where statements imply one thing but the context implies another. 

 Why is this necessary? 

 The determination of design inputs results in information that needs to be reviewed prior to 
its release; otherwise, incorrect information may enter the design process. 

 How is this addressed? 

 It is advisable to hold an internal design review at this stage so that you may benefi t from 
the experience of other staff in the organization. The review needs to be a systematic review, 
not a superfi cial glance. Design work will commence based on what is conveyed in the 
requirements or the brief, although you should ensure there is a process in place to change 
the information should it become necessary later. In fact, a change process should be agreed 
at the same time as agreement to the requirement is reached. 

 To detect incomplete requirements, you either need experts on tap or checklists to refer to. 
It is often easy to comment on what has been included but diffi cult to imagine what has been 
excluded. It is also important to remove subjective statements. 

 For those designs commissioned by the customer, it is also prudent to obtain customer 
agreement to the design requirements before commencing the design. In this way, you will 
establish whether you have correctly understood and translated customer needs. 

 How is this demonstrated? 

 Demonstrating that design and development inputs are adequate, complete, and unambigu-
ous may be accomplished by: 

 a) presenting evidence of a process for reviewing design input information and resolving 
issues arising from the review; 

 b) presenting the criteria against which the adequacy of design and development inputs 
will be determined; 

 c) selecting a representative sample of design inputs and retrieving evidence that all were 
reviewed against these criteria prior to release. 

 Resolving confl icting inputs (8.3.3) 

 What does this mean? 

 As the design input requirements come from many sources, as shown in  Figure 38.1 , there 
may be confl ict between them. The confl icts may be due to differences in context or be 
unintentional, and some may arise because of ignorance or error. Sometimes there may 
be pressure from a particular interested party to infl uence a design in a particular way to get 
around legal requirements. 
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 Why is this necessary? 

 The reader fi nds that in one document it requires X and in another it requires Y and wonders 
which is correct. There will be minor issues such as the same items shown on one diagram 
may be shown differently in another, or cross-references may confl ict or terms may not 
be used consistent with the defi nitions provided. There may also be issues posing greater 
signifi cance such as parameters and requirements specifi ed differently in different source 
documents and recent changes in legislation in confl ict with the organization’s traditional 
approach to a situation. These inconsistencies create doubt as to what is required. Were the 
design inputs to pass to one person, this doubt could be resolved in the mind of that person, 
but when the information passes to several people or different groups, there is a risk of mul-
tiple interpretations which may result in design solutions that don’t work when the parts are 
integrated into the whole resulting in project delays and abortive effort. 

 How is this addressed? 

 To detect confl icting requirements, you need to read statements and examine diagrams and 
tables very carefully. You need to check many aspects before being satisfi ed the information 
is fi t for use. Any inconsistencies with either internally or externally generated information 
found should be recorded. Issues with internally generated information should be conveyed 
to the person responsible for it with a request for action. Issues with externally generated 
information and any unresolved issues with internally generated information should be 
brought to the conceptual design review panel for resolution (see  Chapter 39 ). 

 Any changes to correct the errors should be self-evident so that all the information does 
not need to be reviewed again. 

 How is this demonstrated? 

 Demonstrating that confl icting design and development inputs are resolved may be accom-
plished by: 

 a) presenting evidence of a process for reviewing design input information and resolving 
issues arising from the review; 

 b) selecting a representative sample of design input review records where issues were 
identifi ed; 

 c) presenting evidence which shows that issues were resolved in accordance with the 
specifi ed policies. 

 Retaining documented information on inputs (8.3.3) 

 What does this mean? 

 The documented information to be retained is records that describe the activities carried 
out to ensure the adequacy of design inputs and the results of any deliberations to resolve 
confl icting information. However, documented information on design and development 
inputs includes information that should also be maintained, which are the specifi cations that 
describe the design and development requirements for the products or services to be offered 
to customers. 
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 Why is this necessary? 

 Documented information on design and development inputs needs to be maintained to ensure 
effective communication of requirements to those involved in the design and development 
process. Records from the process of determining design and development inputs need to 
be retained to support the resolution of any issues arising subsequently and to demonstrate 
probity in the execution of the design input determination process. Without the records, 
organizations are left to rely on knowledge stored in the minds of its employees, who either 
may not recall it accurately or may not be around when needed. 

 How is this addressed? 

 Having identifi ed the design input requirements, regardless of their complexity, it’s sensible 
to document them in a specifi cation that when approved is brought under document control 
(see  Chapter 32 ). 

 Records from the process of determining design and development inputs could be in the 
form of a checklist which verifi es the completion of the required process stages and ensures 
the essential factors are addressed with cross reference to supporting information. 

 How is this demonstrated? 

 Demonstrating that documented information on design and development inputs is retained 
and maintained may be accomplished by: 

 a) presenting evidence of a process for documenting the agreed design and development 
inputs; 

 b) retrieving records from the archive for the selected samples which shows these 
requirements: 

   i have been generated through the prescribed process; 
 ii have been reviewed in accordance with the process requirements. 
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 39  Design and development controls 

 Introduction 
 Previous versions of ISO 9001 have included requirements on design verifi cation, design 
validation and design reviews under separate headings. In the 2015 version, all these have 
been brought together under the heading of design and development controls. It is not 
uncommon for checking activities to be regarded as  controls , but in fact, they alone control 
nothing without there being standards against which to measure performance and actions 
to adjust performance if the standards are not being met. In this new section, standards are 
indeed included through use of the phrase  results to be achieved are defi ned  and actions are 
included through use of the phrase  any necessary actions are taken on problems determined . 

 Unlike previous versions, the standard now focuses on the design and development pro-
cess but the controls are not limited to those required in clause 8.3.4. Clause 8.3.3 not only 
refers to requirements specifi c to product and service design but also requirements govern-
ing the design process such as “standards or codes of practice that the organization has com-
mitted to implement”. 

 In this chapter, we examine the six requirements of clause 8.3.4, namely: 

 • Defi ning design and development process objectives (8.3.4a) 
 • Controlling design reviews (8.3.4b) 
 • Controlling design verifi cation (8.3.4c) 
 • Controlling design validation (8.3.4d) 
 • Taking necessary actions (8.3.4e) 
 • Retaining documented information on design and development activities (8.3.4f ) 

 Defi ning design and development process objectives (8.3.4a) 

 What does this mean? 

 The results to be achieved by the design and development process are those that the organi-
zation has deemed necessary to accomplish its goals. These are the process objectives and 
success measures which have been derived from stakeholder needs and expectations. The 
design process will more than likely be unique for each new product or service although each 
may be based on a particular design and development strategy (see 8.3.2b in  Chapter 37 ). 

 Why is this necessary? 

 Without an objective or a standard against which performance can be evaluated there is no 
basis for proclaiming a process is under control. 
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 How is this addressed? 

 The design and development process objectives may include as appropriate: 

 a) Requirements the product or service is expected to meet (design input); 
 b) Requirements constraining how these requirements are to be met (design budget); 
 c) The milestones by which each stage of design is to be complete; 
 d) The target cost to produce the product or supply the service. Sometimes market research 

will identify a price beyond which a customer is unwilling to pay, and there will be 
a profi t margin that needs to be met to recover development costs which together 
produce a maximum production or service provision cost. 

 How is this demonstrated? 

 Demonstrating that results to be achieved have been defi ned may be accomplished by pre-
senting a design and development plan that includes statements of the process objectives and 
the criteria for determining whether these objectives have been achieved. 

 Controlling design reviews (8.3.4b) 

 What does this mean? 

 ISO 9000:2015 defi nes a review as “determination of the suitability, adequacy or effective-
ness of an object to achieve established objectives”. The ISO 9000:2015 defi nition implies 
that a design review is an activity undertaken to determine the suitability, adequacy and 
effectiveness of a design to meet the design requirement. In this context,  suitability  means an 
appropriate design solution has been developed;  adequacy  means the design solution meets 
all the design requirements and  effectiveness  means it is the right design objective. Design 
reviews are therefore not document reviews. 

 The standard no longer specifi cally requires systematic reviews, but a note to the require-
ment states that they can be conducted separately or in any combination, as is suitable for 
the products and services of the organization which amounts to the same thing. Systematic 
reviews probe the design solution and delve into the detail to explore how requirements are 
fulfi lled. 

 Why is this necessary? 

 A design represents a considerable investment by the organization. There is therefore a need 
for a formal mechanism for management and the customer (if the customer is sponsoring the 
design) to evaluate designs at major milestones to detect weaknesses before they proceed to 
the next stage. This is so that abortive work is avoided were these weaknesses to be detected 
at a later stage. 

 How is this addressed? 

 The purpose of the review is to determine whether the proposed design solution is the 
most practical and cost-effective way of meeting the requirements and should continue or 
should be changed before proceeding to the next phase. It should also determine whether 
the documentation for the next phase is adequate before further resources are committed. 
Design review is that part of the design control process which measures design performance, 
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compares it with pre-defi ned requirements and provides feedback so that defi ciencies may 
be corrected before the design is released to the next phase. 

 Suitable stages are at the transition between the various phases of design maturity in the 
design process (see  Chapter 37  on 8.3.2b). Development commences with a detail design 
and proceeds through several iterations and may continue through several enhancements 
before the design becomes obsolete and a new design idea is conceived. 

 Review schedules 

 A schedule of design reviews should be established for each product, process or service 
being developed. In some cases, there will need to be only one design review. After comple-
tion of all design verifi cation activities, but depending on the complexity of the design and 
the risks, you may need to review the design at some or all the following intervals: 

  Design requirement review : To establish that the design requirements can be met and 
refl ect the needs of the customer before commencement of design. 

  Conceptual design review : To establish that the design concept fulfi ls the requirements 
before project defi nition commences. 

  Preliminary design review : To establish that all known risks have been addressed 
and development specifi cations have been produced for each sub-element of the 
product or service before detail design commences. 

  Critical design review : To establish that the detail design for each sub-element of the 
product or service complies with its development specifi cation and that product 
specifi cations have been produced before manufacture of the prototypes. 

  Design validation readiness review : To establish the confi guration of the baseline 
design and readiness before commencement of design validation. 

  Final design review : To establish that the design fulfi ls the requirements of its devel-
opment specifi cation before preparation for its production. 

 Design review input data 

 The input data for the review should be distributed and examined by the review team well 
in advance of the time when a decision on the design must be made. A design review is not 
a meeting. However, a meeting will often be necessary to reach a conclusion and to answer 
questions of the participants. Often analysis may need to be performed on the input data by 
the participants for them to determine whether the design solution is the most practical and 
cost-effective way of meeting the requirements. 

 Conducting a design review 

 Although design documents may have been through a vetting process, the purpose of the 
design review is not to review documents. By using a design review methodology, fl aws in 
the design may be revealed before it becomes too costly to correct them. Design reviews also 
serve to discipline designers by requiring them to document the design logic and the process 
by which they reached their conclusions, particularly the options chosen and the reasons for 
rejecting others. 

 The experiences of previous designs provide a wealth of information of use to designers 
that can alert them to potential problems. In compiling this information, designers can feed 
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off the experience of others, not only in the same organization, but also in different organiza-
tions and industries. By using technical data available from professional institutions, asso-
ciations, research papers, etc., checklists can be compiled that aid the evaluation of designs. 

 Participants at design reviews 

 The chairman of the review team should be the authority responsible for placing the devel-
opment requirement and should make the decision as to whether the design should proceed 
to the next phase based on the evidence substantiated by the review team. 

 The review team should have a collective competency greater than that of the designer 
of the design being reviewed and possess suffi cient practical experience to provide advance 
warning of potential problems with implementing the design. For a design review to be 
effective, it must be conducted by someone other than the designer. The requirement for par-
ticipants to include representatives of all functions concerned with the design stage means 
those who have an interest in the results. The representation at each review stage may well 
be different. 

 How is this demonstrated? 

 Demonstrating that design and development reviews evaluate the ability of the results of 
design and development to meet requirements may be accomplished by: 

 a) presenting evidence of a process for conducting design and development reviews; 
 b) Selecting a representative sample of designs and presenting evidence that they had 

been reviewed in accordance with the pre-defi ned process; 
 c) Showing how the results of design and development were evaluated against the 

requirements. 

 Controlling design verifi cation (8.3.4c) 

 What does this mean? 

 Defi ning design verifi cation 

 Verifi cation is defi ned as “confi rmation, through the provision of objective evidence that 
specifi ed requirements have been fulfi lled” (ISO 9000:2015). There are two types of ver-
ifi cation: verifi cation performed during design on component parts or elements to verify 
conformance to specifi cation and verifi cation performed on the completed design to verify 
performance against the design input. Design is not complete until the criteria for accepting 
versions for production or service delivery have been established and this cannot be done 
until the design has been verifi ed. 

 When verifi cation is to be performed 

 The standard does not state when design verifi cation is to be performed, but in clause 8.3.5 
it requires design and development outputs to be adequate for the subsequent processes 
for the provision of products and services, and therefore design verifi cation should take 
place before release of design outputs for production or service delivery (see  Chapter 40  
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for further explanation). The stages of verifi cation will therefore mirror the design review 
schedule but may include additional stages. Design verifi cation needs to be performed when 
there is a verifi able design output but verifi cation of the design after launch of the product 
into production may have unforeseen consequences. If this is at all likely the risks should be 
identifi ed and addressed at the planning stage. 

 Why is this necessary? 

 Verifi cation is fundamental to any process, and unless the design is verifi ed, there will be no 
sound basis for declaring that the resultant design meets the requirements. 

 How is this addressed? 

 Product design verifi cation 

 Design verifi cation need only be as complex as the complexity of the design solution and the 
range of the design requirements. Without design verifi cation products of production stan-
dard may contain features and characteristics that have not been proven. Verifying production 
acceptance criteria during design verifi cation permits verifi cation to be performed on produc-
tion models to be limited to those features and characteristics that are subject to change due to 
the variability in manufacturing, either of raw materials or of assembly processes. 

 Verifi cation may take the form of a document review, laboratory tests, alternative calcula-
tions, similarity analyses or tests and demonstrations on representative samples, prototypes, etc. 
In all these cases the purpose is to prove that the design is right (i.e. it meets the requirements). 

 Design verifi cation process 

 During the design process, many assumptions may have been made and will require proving 
before commitment of resources to the replication of the design. Some of the requirements 
such as reliability and maintainability will be time-dependent. Others may not be verifi able 
without stressing the product beyond its design limits. With computer systems, the wide 
range of possible variables is so great that proving total compliance would take years. It is, 
however, necessary to subject a design to a series of tests and examinations to verify that all 
the requirements have been achieved and that features and characteristics will remain stable 
under actual operating conditions. The tests that confi rm features and characteristics under 
nominal operating conditions are called verifi cation tests whereas, those tests that confi rm 
features and characteristics at the operating extremes are called qualifi cation tests. These 
differ from other tests because they are designed to establish the design margins and prove 
the capability of the design (see the next section). 

 The product design verifi cation process should provide for the following: 

 a) Verifi cation requirements that defi ne the features and characteristics that are to be 
verifi ed and the method of verifi cation. 

 b) Verifi cation strategy that explains the rationale for choosing which requirements are 
to be verifi ed by: 

   i Inspection – used to verify physical characteristics, size, weight, quantities. 
 ii Test – used to verify functional characteristics (e.g. performance, reliability, dura-

bility or corrosion resistance). 
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 iii Analysis of records – used to verify properties of materials or material traceability, 
conformity with regulations such as Conformité Européene Marking (CE 
Marking). 

 iv Calculation – used where verifi cation of characteristics may only be possible by 
calculation. In such cases the design calculations should be checked either by 
being repeated by someone else or by performing the calculations by an alterna-
tive method. When used the margins of error permitted should be specifi ed. 

 v Simulation – used when the intended operating conditions cannot be replicated 
(e.g. zero gravity). 

 vi Comparison with similar design – used to avoid unnecessary costs by comparing 
the design with a similar one that has been proven to meet the same requirements. 
Care must be taken when using this method that the requirements are the same 
and that evidence of compliance is available to demonstrate compliance with the 
requirements. Marginal differences in the environmental conditions and operating 
loads can cause the design to fail if it was operating at its design limit when used 
in the previous design. 

 vii Practical demonstration – used to verify features such as evacuation timing on 
transport vehicles, fl ammability, maintainability and servicing. 

 c) Verifi cation plans see Considering design and development verifi cation and validation 
(8.3.2c). 

 d) Procedures that describe how the planned verifi cation activities are to be carried out 
together with the tools and equipment to be used and the data to be recorded. 

 Development models 

 Many different types of models may be needed to aid product development, test theories, 
experiment with solutions, etc. However, when the design is complete, prototype models 
representative in all their physical and functional characteristics to the production models 
may need to be produced. 

 If design is proven on uncontrolled models, it is likely that there will be little trace-
ability to the production models. Production models may therefore contain features and 
characteristics that have not been proven. The only verifi cation that needs to be per-
formed on production models is for those features and characteristics that are subject to 
change due to the variability in manufacturing, either of raw materials or of assembly 
processes. 

 When building prototypes, the same materials, locations, suppliers, tooling and processes 
should be used as will be used in actual production to minimize the variation. 

 Development tests will not yield valid results if obtained using uncontrolled measuring 
equipment; therefore, the requirements of clause 7.1.5 on measuring devices apply to the 
design process. Design is not complete until the criteria for accepting production versions 
have been established. Products need to be designed to be testable during production using 
the available production facilities. The proving of production acceptance criteria is therefore 
very much part of design verifi cation. 

 Development tests 

 Where tests are needed to verify conformance with the design specifi cation, development test 
specifi cations will be needed to specify the test parameters, limits and operating conditions. 
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For each development test specifi cation, there should be a corresponding development test 
procedure that defi nes how the parameters will be measured using particular test equipment 
and considering any uncertainty of measurement. Test specifi cations should be prepared for 
each testable item. Two principal factors to consider are: 

 • Testable items sold as spare parts. 
 • Testable items the design and/or manufacture of which are subcontracted. 

 If you conduct trials on parts and materials to prove reliability or durability, these can be 
classed as verifi cation tests. 

 Service design verifi cation 

 Where the service involves facilities and equipment and produces a tangible output such as 
a meal in the restaurant, a repaired automobile, results of metallurgical, forensic or other 
scientifi c analysis, many of the elements of the product design verifi cation process may 
equally apply. However, it is often not possible to verify service design other than by simu-
lation without actually providing the service because of the human factors. Models can be 
produced to simulate the fl ow of information or people through service delivery and test the 
robustness of the design using different demand parameters to reveal if there will be bottle-
necks and delays. 

 How is this demonstrated? 

 Demonstrating that verifi cation activities have been conducted to ensure the design and 
development outputs meet the input requirements may be accomplished by: 

 a) presenting evidence of a process for verifying that design outputs meet the correspond-
ing design input requirements; 

 b) selecting a representative sample of designs and presenting evidence that the product 
design verifi cation process has been executed as planned including evidence that: 

     i all measuring instruments were within calibration during any tests; 
   ii the measuring processes were capable and took account of the uncertainty of 

measurements; 
 iii the samples used for design verifi cation successfully passed all planned in-process 

and assembly inspections and tests prior to commencing verifi cation tests; 
 iv the confi guration of the product in terms of its design standard, deviations, non-

conformities and design changes was recorded prior to and after the tests; 
   v reviews were conducted before verifi cation commenced to ensure that the product, 

the facilities, tools, documentation and personnel were in a state of operational 
readiness for verifi cation; 

 vi activities were conducted in accordance with the prescribed specifi cations, plans 
and procedures; 

 vii results of all activities and the conditions under which they were obtained were 
recorded; 

 viii deviations were recorded, remedial actions taken and the product subject to re-
verifi cation prior to continuing with verifi cation; 
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 ix reviews were conducted following verifi cation to confi rm that suffi cient objective 
evidence had been obtained to demonstrate that the verifi cation requirements had 
been fulfi lled. 

 Controlling design validation (8.3.4d) 

 What does this mean? 

 Validation is “confi rmation through the provision of objective evidence that requirements 
for a specifi c intended use or application have been fulfi lled” (ISO 9000:2015). Specifi ed 
requirements are often an imperfect defi nition of needs and expectations, and therefore to 
overcome inadequacies in the way requirements can be specifi ed, the resultant design needs 
to be validated against intended use or application. 

 Why is this necessary? 

 Merely requiring that the design output meets the design input would not produce a quality 
product or service unless the input requirements were a true refl ection of the customer needs 
and this is not always possible. 

 Products may not be put to their design limits for some time after their launch into ser-
vice, probably far beyond the warranty period. Customer complaints may appear years after 
product launch. When investigated, this may be traced back to a design fault which was not 
tested for during the validation programme. Such things as loading, evacuation, corrosion, 
insulation, resistance to wear, heat, chemicals, climatic conditions, etc., need to be validated 
as being of a standard commensurate with actual operating conditions with a margin suf-
fi cient to avoid costly repercussions in use. 

 How is this addressed? 

 Product design validation overview 

 Product design validation (also known as design qualifi cation) is a process of evaluating a 
product design to establish that it fulfi ls the intended use requirements. It goes further than 
design verifi cation in that validation tests and trials may stress the product of such a design 
beyond operating conditions to establish design margins of safety and performance. Product 
design validation can also be performed on mature designs to establish whether they will 
fulfi l different user requirements to the original design input requirements. An example is 
where a component designed for one environment can be shown to possess a capability that 
would enable it to be used in a different environment. Multiple validations may therefore be 
performed to qualify a design for different applications. 

 Timing of design validation 

 There is no requirement stipulating when design validation should be performed. In the 2008 
version, validation was to be completed prior to the delivery or implementation of the prod-
uct or service wherever practicable. The problem is that it is often not possible to simulate 
intended use conditions so that they are suffi ciently realistic. Any decision to launch into 
production or into operation involves risk. There are some characteristics such as safety 
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and reliability that need to be demonstrated before launching into production; otherwise, 
unsafe or unreliable products might be put onto the market. One has only to scan the recall 
programmes accessible on the Internet to notice that many products are indeed launched 
into production with major faults. In practice, it depends on knowing what the risks are and 
therefore is a balance between risk and the impact any delay in production launch or going 
operational may have. It would therefore be prudent to conduct a risk assessment in such 
circumstances. However, it should be noted that there is no mean time between failures 
(MTBF) until you have a failure, so you need to keep on testing until you know anything 
meaningful about the product’s reliability. 

 Qualifi cation tests 

 Product design validation may take the form of qualifi cation tests which stress the product 
up to and beyond design limits and include performance trials, reliability and maintainability 
trials where products are put on test for prolonged periods to simulate usage conditions. 

 As the cost of testing vast quantities of equipment would be too great and take too long, 
qualifi cation tests particularly on hardware are usually performed on a small sample. The 
test levels are varied to take account of design assumptions, variations in production pro-
cesses and the operating environment. 

 Another form of design validation is beta testing or public testing. These tests are con-
ducted on software products where tens or hundreds of products are distributed to designated 
customer sites for trials under actual operating conditions to gather operational performance 
data before product launch. Sometimes, commercial pressures force termination of these tri-
als and premature launch of products to beat the competition. 

 Product design acceptance tests 

 Following qualifi cation tests, your customer may require a demonstration of performance 
to accept the design. These tests are called design acceptance tests. They usually consist 
of a series of functional and environmental tests taken from the qualifi cation test specifi -
cation supported by the results of the qualifi cation tests. When it has been demonstrated 
that the design meets all the specifi ed requirements, a design certifi cate can be issued. The 
design standard that is declared on this certifi cate is the standard against which all subse-
quent changes should be controlled and from which production versions should be produced 

 Demonstrations 

 Tests exercise the functional properties of the product. Demonstrations on the other hand, 
serve to exhibit usage characteristics such as access, maintainability including interchange-
ability, repairability and serviceability. Demonstrations can be used to prove safety features 
such as the crash tests fi lmed at high speed. When the fi lm is played at normal speed, the 
crumpling of the steel and movement of the dummy against the air bag show up characteris-
tics that prove whether the safety features behave as intended. 

 Product producibility trials 

 One of the most important characteristics that need to be demonstrated is producibility. Can 
we make the product economically in the quantities required? Does production yield a profi t 
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or do we need to produce 50 to yield 10 good ones? The demonstrations should establish 
whether the design is robust. Designers may be selecting components at the outer limits 
of their capability. A worst-case analysis should have been performed to verify that under 
worst-case conditions, i.e. when all the components fi tted are at the extreme of their toler-
ance range, the product will perform to specifi cation. Analysis may be costlier to carry out 
than a test and by assembling the product with components at their tolerance limits you may 
be able to demonstrate economically the robustness of the design. 

 Product approval 

 A product approval process is often required in large-scale production situations such 
as the automotive and domestic appliances sectors. When one considers the potential 
risk involved in assembling unapproved products into production models, it is hardly 
surprising that the customers impose such stringent requirements. The process provides 
assurance that the product meets all design criteria and is capable of production in the 
qualities required without unacceptable variation. It is intended to validate that products 
made from production materials, tools and processes meet the customer’s engineering 
requirements and that the production process has the potential to produce product meet-
ing these requirements during an actual production run at the quoted production rate. 
Until approval is granted, shipment of production product may not be authorized. If any 
of the processes change, then a new submission is required. Shipment of parts produced 
to the modifi ed specifi cations or from modifi ed processes would not be authorized until 
customer approval is granted. 

 Service design validation 

 Service design validation is often only possible after service transition during initial trials 
either with real customers or employees performing the role of customers. 

 How is this demonstrated? 

 Demonstrating that validation activities have been conducted to ensure that products and 
services resulting from the design and development process are capable of meeting the 
requirements for the specifi ed application or intended use may be accomplished by: 

 a) presenting evidence of a process for validating product and service design and 
development; 

 b) Selecting a representative sample of designs and presenting evidence that the product 
design validation process has been executed as planned including evidence as indicated 
for design verifi cation. 

 Taking necessary actions (8.3.4e) 

 What does this mean? 

 This requirement simply tells us that not only is it suffi cient to determine actions result-
ing from design reviews, design verifi cation and design validation activities but that these 
actions are to be taken. 
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 In the 2008 version, the same requirement for taking action was stated for design reviews, 
design verifi cation and design validation. In the 2015 version, this requirement is stated 
only once. 

 Why is this necessary? 

 The design is not complete until the actions resulting from all the reviews, verifi cation and 
validation activities have been taken and produce the required result. 

 How is this addressed? 

 The results of the reviews, verifi cation and validation activities need to include the actions to 
be taken to bring the result into conformity with the requirements. These actions need to be 
planned, scheduled and implemented as planned. Sometimes, the actions may involve noth-
ing more that correcting documented information, but in a worst-case scenario they might 
involve repeating some or all the design verifi cation and validation activities. 

 How is this demonstrated? 

 Demonstrating that any necessary actions are taken on problems determined during the 
reviews, or verifi cation and validation activities may be accomplished by: 

 a) Presenting evidence of a process for design and development in which provision is 
shown to have been made: 

   i for feedback into the process after these activities; and 
 ii for verifying that the results are acceptable before the design proceeds to the next 

stage. 

 b) Selecting a representative sample of designs and presenting evidence showing that 
outstanding actions were resolved to the satisfaction of the design authority before the 
design proceeded to the next stage. 

 Retaining documented information on design and development 
activities (8.3.4f ) 

 What does this mean? 

 The activities for which documented information is required to be retained are the results to 
be achieved, design reviews, design verifi cation, design validation and the resulting actions 
taken. The requirement is limited to clause 8.3.4 as there are additional requirements speci-
fying the documented information for design inputs, design outputs and design changes. 

 Why is this necessary? 

 Without evidence of activities carried out and the results of those activities it would be diffi -
cult to perform reviews and make decisions. Any decision to proceed either to the next stage 
of development or into production or operations needs to be based on fact and these records 
provide the facts. 
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 How is this addressed? 

 Documented information on results to be achieved 

 The results to be achieved by the design and development process will usually be recorded 
in the design and development plan in the form of process objectives and success measures. 

 Documented information on design and development reviews 

 The results of the design review should be documented in a report rather than minutes of a 
meeting because they represent objective evidence that may be required later to determine 
compliance with requirements, investigate design problems and compare similar designs. 
Even when no problems are found, the records of the review provide a baseline that can be 
referred to when making subsequent changes. 

 The report should have the agreement of the full review team and should include: 

 • The criteria against which the design has been reviewed; 
 • A list of the documentation that describes the design being reviewed and any evidence 

presented which purports to demonstrate that the design meets the requirements; 
 • The decision on whether the design is to proceed to the next stage; 
 • The basis on which confi dence has been placed in the design; 
 • A record of any uncompleted corrective actions from previous reviews; 
 • The recommendations and reasons for corrective action – if any; 
 • The members of the review team and their roles. 

 Documented information on design verifi cation 

 The results of design verifi cation comprise: 

 • The criteria used to determine acceptability; 
 • Data testifying the standard of the design being subject to verifi cation; 
 • The verifi cation methods; 
 • Data testifying the conditions, facilities and equipment used to conduct the verifi cation; 
 • The measurements; 
 • Analysis of the differences between planned and achieved results. 

 In planning design verifi cation, consideration needs to be given to the results, their format 
and content. The basic content is governed by the design specifi cation but the data to be 
recorded before, during and after verifi cation need to be prescribed. Some data may be gen-
erated electronically, and other data may be collected from observation. Often lots of differ-
ent pieces of evidence need to be collected, collated and assembled into a dossier in a secure 
format. These factors need to be sorted out before commencing verifi cation so that all the 
necessary information is gathered at the time. After verifi cation, a report of the activities may 
also be necessary to explain the results, possible causes of any variation and recommenda-
tions for action for presentation at a design review. 

 Documented information on design validation 

 The results of validation are like those required for verifi cation except that duration of test-
ing and trials is important in quantifying the evidence. The results should not only indicate 
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that the product meets intended use requirements but also satisfy market need. If by the time 
you have the validation results, the anticipated demand for the product has declined, it might 
not be prudent to launch into production. 

 As with design verifi cation, consideration of the output, its format and content needs to be 
given early in the design phase so that the correct data is captured during validation trials. 

 Documented information on actions taken on problems found 

 Records of actions should include: 

 • The actions to be taken on the differences between the requirements and the results 
of design review, verifi cation and validation; 

 • The actual actions taken; 
 • Confi rmation that the actions taken resolve the original problem. 

 How is this demonstrated? 

 Demonstrating that documented information of design reviews, design verifi cation, design 
activities and actions taken on problems detected is being retained may be accomplished by: 

 a) presenting evidence of a process for producing this documented information; 
 b) selecting a representative sample of designs and retrieving the relevant documented 

information that has been retained in accordance with the pre-defi ned process. 
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 Introduction 
 An output is the “result of a process” (ISO 9000:2015); therefore, anything produced by the 
design and development process is an output. This will include data, information, knowl-
edge, understanding, models, assumptions, specimens, calculations and the rationale for the 
chosen solution. It is not simply the specifi cations or drawings, because should the design 
need to be changed, the designer may need to revisit the design data and re-examine the 
models from which the data was produced to modify parameters and assumptions. During 
design and development, a lot of information will be acquired and produced, for example, 
there will be information and artefacts that: 

 a) enter the design and development process, are used and returned to source leaving the 
knowledge behind; 

 b) are produced and used in producing other information but are only used for this 
purpose; 

 c) exit the process and are used for various purposes. 

 It is all this information and artefacts that constitutes the design and development outputs. 
 In this chapter, we examine the fi ve requirements of clause 8.3.5, namely: 

 • Ensuring outputs meet input requirements (8.3.5a) 
 • Ensuring outputs are adequate for subsequent processing (8.3.5b) 
 • Ensuring outputs reference monitoring and measuring requirements (8.3.5c) 
 • Ensuring products and services are fi t for intended purpose (8.3.5d) 
 • Retaining documented information on design and development (8.3.5) 

 Ensuring outputs meet input requirements (8.3.5a) 

 What does this mean? 

 As stated in the introduction, design output is the result of the design and development pro-
cess, and this will include all manner of things but not all results will have a corresponding 
requirement among the design and development inputs. What is of relevance here is only 
that information and models necessary to demonstrate that a product or service possessing 
the prescribed characteristics meets the design input requirements. 

 It is interesting to note that the requirement omits validation. This is because design out-
puts are verifi ed against design inputs, whereas the design is validated against the original 

 Design and development outputs  40 
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product requirement using a product or simulation that accurately refl ects the design, thereby 
by-passing the design input and output as illustrated in  Figure 40.1 .   

 The requirement does not stipulate when the design outputs are to meet the input require-
ments. Design is an iterative process; therefore, preliminary design outputs will be used to 
produce prototypes, conduct trials and simulations. Such prototypes and beta models may be 
supplied to customers to acquire fi eld data before the design is fi nalized. 

 Why is this necessary? 

 Clearly a design that does not refl ect a product or service that meets the design requirement is 
nonconforming, but it does not mean the resultant product or service would be unfi t for use. 
There may be cases where the design requirements prohibit the use of certain materials, meth-
ods or technologies but advances provide opportunities for using those materials, methods or 
technologies in ways that overcome the problem which the prohibition was intended to avoid. 

 How is this addressed? 

 The design review process should produce evidence that the design output meets the design 
input requirements. This evidence will be compiled from the results of the design verifi ca-
tion and validation processes. Design verifi cation is often an iterative process; therefore, 
the results may be cumulative. Unless the design output is expressed in a form that enables 
verifi cation, it will not be possible to verify the design with any certainty. The characteristics 
of the resultant design should be directly or indirectly traceable to the design input require-
ments. A dimension may be stated in the design input which is easily verifi ed when examin-
ing the design specifi cations, drawings, etc. In some cases, the input requirement may be 
stated in performance terms that are translated into several functions which, when energized, 
provide the required result. In other cases, a parameter may be specifi ed above or below the 
design input requirement to allow for variation in production. 

 The characteristics of the product need to be expressed in measurable terms, and therefore 
the form, fi t and function would need to be specifi ed in units of measure with allowable tol-
erances or models and specimens to be capable of use as comparative references. 

 How is this demonstrated? 

 Demonstrating that design and development outputs meet the input requirements for design 
and development may be accomplished by: 

 a) presenting evidence of a process for determining that design outputs meet the input 
requirements; 

Figure 40.1   Relationship between design output and design validation
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 b) presenting evidence that as features are determined, their compliance with the require-
ments is checked by analysis of design information; 

 c) presenting evidence that compliance with the requirements is checked by suitable 
methods in the case of products on representative models or in the case of services 
during service transition. 

 Ensuring outputs are adequate for subsequent processing (8.3.5b) 

 What does this mean? 

 Design and development is not undertaken for its own sake; the outputs are produced 
with the intention that they be used to construct a product or deliver a service that is rep-
resentative of the design and which is fi t for its intended purpose. This can be interpreted 
in two ways: 

 • The design facilitates procurement, production and servicing of component parts, as 
well as assembly, installation and commissioning of the complete product or that 
facilitates the setup, resourcing and transition of a service. Tooling for production is 
part of the production process, but information within the design output is needed to 
enable tooling to be designed. 

 • That transfer from development to production or service provision only takes place 
when the outputs are adequate, that is, actions outstanding or arising from development 
have been completed or are otherwise managed such that there is no adverse impact 
on the customer. (A requirement to this effect was in an early draft of ISO 9001 but 
was later removed.) 

 The instructions needed to produce, inspect, test, protect, preserve, install and maintain the 
product may be produced by the designers but are strictly outputs of the production and ser-
vice provision planning processes. 

 Why is this necessary? 

 A design description alone will not result in its realization unless provision has been made in 
the design to enable its effective construction or delivery. 

 How is this addressed? 

 Product documentation 

 Products should be designed to facilitate procurement, manufacture, storage, transportation, 
installation and servicing and therefore additional characteristics to those required for end 
use may be necessary. Examples include, geometric tolerances, specifi c part numbers, part 
marking, assembly aids, error proofi ng, lifting points, transportation and storage protection. 
Techniques used to identify such design provisions are as follows: 

 • Failure mode and effects analysis 
 • Producibility analysis 
 • Testability analysis 
 • Maintainability analysis 
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 In addition to the documents that serve product manufacture and installation, documents 
may be required for maintenance and operation. The product descriptions, handbooks, oper-
ating manuals, user guides and other documents which support the product or service in use 
are as much a part of the design as the other product requirements. Unlike the manufacturing 
data, the support documents may be published either generally or supplied with the product 
to the customer. The design of such documentation is critical to the success of the product as 
poorly constructed handbooks can be detrimental to sales. 

 Service documentation 

 Services should be designed to facilitate their resourcing and delivery and therefore additional 
characteristics to those required for end use may be necessary. For example, a retail outlet 
may require access for vehicles delivering stock in addition to customer access which may 
extend the area originally estimated for the service. The access requirements may prohibit 
delivery of the service in certain locations. Extensive storage areas for holding stock until 
required for use may be needed which limit the locations where the service may be delivered. 

 Other outputs of service design should include the information that service users require 
to access the service, select options, engage in the process and report problems. 

 How is this demonstrated? 

 Demonstrating that design and development outputs are adequate for the subsequent pro-
cesses for the provision of products and services may be accomplished by: 

 a) selecting a representative sample of designs and retrieving evidence of analysis carried 
out to determine whether the outputs are adequate for the provision of products and 
services; 

 b) selecting a representative sample of products and services and searching records of 
production and services queries, problem reports and design changes for evidence of 
the inadequacy of design outputs for the provision of products and services. 

 Ensuring outputs reference monitoring and measuring requirements 
and acceptance criteria (8.3.5c) 

 What does this mean? 

 Monitoring and measurement requirements and acceptance criteria are the requirements that, 
if met, will deem the product acceptable. It means that characteristics should be specifi ed in 
measurable terms with tolerances or limits. These limits should enable all production versions to 
perform to the product specifi cation, providing such limits are well within the limits to which the 
design has been tested. It means that every requirement should be stated in such a way that it can 
be verifi ed – that there is no doubt as to what will be acceptable and what will be unacceptable. 

 Why is this necessary? 

 It is not suffi cient to specify the requirements a product or service should meet. It is also 
necessary to specify how conformity with those requirements is to be verifi ed because of 
the wide variation in the quality of methods that can be used. Where product characteristics 
are specifi ed in terms that are not measurable or are subjective, they lend themselves to 
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misinterpretation and variation such that no two products produced from the same design 
will be the same and will exhibit inconsistent performance. 

 How is this addressed? 

 The design input requirements should have been expressed in a way that would allow several 
possible solutions. The design output requirements should therefore be expressed as all the 
inherent features and characteristics of the design that refl ect a product that will satisfy these 
requirements. It should therefore fulfi l the stated or implied needs (i.e. be fi t for purpose). 

 A common method used to ensure characteristics are stated in terms of acceptance criteria 
is to defi ne them by reference to product standards. These standards may be developed by 
the organization or may be of national or international status. Standards are employed to 
enable interchangeability, repeatability and to reduce variety. 

 Where there are common standards for certain features, these may be contained in a stan-
dards manual. Where this method is used, it is still necessary to refer to the standards in the 
relevant specifi cations to ensure that the producers are always given full criteria. 

 Some organizations omit common standards from their specifi cations. This makes it dif-
fi cult to specify different standards or to subcontract the manufacture of the product or out-
source the operation of a service without handing over proprietary information. 

 The requirements within the product and service specifi cation need to be expressed in 
terms that can be verifi ed. You should therefore avoid subjective terms such as  good-quality 
components ,  high reliability ,  commercial standard parts , etc., as these requirements are not 
suffi ciently defi nitive to be verifi ed in a consistent manner. 

 Product specifi cations 

 Product specifi cations should specify requirements for the manufacture, assembly and 
installation of the product in a manner that provides acceptance criteria for inspection and 
test or other means of verifi cation. They may be written or CAD-generated specifi cations, 
engineering drawings, diagrams, inspection and test specifi cations and schematics. With 
complex products, you may need a hierarchy of documents from system drawings showing 
the system installation to component drawings for piece-part manufacture. Where there are 
several documents that make up the product specifi cation, there should be an overall listing 
that relates documents to one another. 

 Service specifi cations 

 Service specifi cations should provide a clear description of the way the service is to be 
provided, the criteria for its acceptability, the resources required, including the numbers and 
skills of the personnel required, the numbers and types of facilities and equipment necessary 
and the interfaces with other services and suppliers. 

 How is this demonstrated? 

 Demonstrating that design and development outputs include or reference monitoring and 
measuring requirements, and acceptance criteria may be accomplished by: 

 a) presenting evidence of a process for specifying the product and service verifi cation 
requirements among the design outputs; 
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 b) selecting a representative sample of designs and presenting the product and service 
verifi cation requirements that are used to confi rm the product or service conforms to 
product and service requirements. 

 Ensuring products and services are fi t for intended 
purpose (8.3.5d) 

 What does this mean? 

 Certain characteristics will be critical to the installation, operation or maintenance of the 
product or provision of the service. These are sometimes called critical to quality char-
acteristics (CTQs). These can be divided into two types. Those characteristics that the 
product or service needs to exhibit to function correctly and those characteristics that 
are exhibited when the product or service is put together/provided, used or maintained 
incorrectly. 

 Why is this necessary? 

 Alerting assemblers, users and maintainers to CTQ characteristics increases their sensitivity, 
provides the awareness to plan preventive measures and thus reduces the probability of an 
incident or accident 

 How is this addressed? 

 Identifying CTQ characteristics 

 Some CTQ characteristics will be identifi ed in the design input data, including those from 
statutory and regulatory requirements and will be independent of any design solution. Others 
may be identifi ed during design and development from an analysis of the inherent character-
istic of the chosen design solution. 

 Specifying CTQ characteristics 

 The design output data should identify by use of symbols or codes the CTQ characteris-
tics. This will enable the manufacturers or service providers to determine the measures 
needed to ensure no variation from specifi cation when the characteristics are initially pro-
duced and ensure no alteration of these characteristics during subsequent processing or 
operation. 

 Documented information should also indicate the warning notices required, where such 
notices should be placed and how they should be affi xed. Examples that indicate improper 
function or potential danger are red lines on tachometers to indicate safe limits for engines, 
audible warnings that signal unsafe loading, for example, a stall warning on board an airliner 
or “No Step” notices on the fl ying surfaces of an aircraft wing or warnings on computers to 
indicate an incorrect command, etc. In some cases, it may be necessary to mark dimensions 
or other characteristics on drawings to indicate that they are critical and employ special 
procedures for dealing with any variations. In passenger vehicle component design, certain 
parts are regarded as safety critical because they carry load or need to behave in a certain 
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manner under stress. Others are not critical because they carry virtually no load so there can 
be a greater tolerance on deviations from specifi cation. 

 Failure mode and effects analysis and hazard analysis are techniques that aid the identifi -
cation of characteristics crucial to the safe and proper functioning of the product. 

 When complying with legal requirements you may not have specifi ed a dangerous sub-
stance in the product specifi cation, but the characteristics you have specifi ed in the product 
specifi cation may be such that can only be produced by using a dangerous substance, and 
therefore it is not simply the product that may have to meet regulations, but also the mate-
rials used in making the product. These materials are a direct consequence of the chosen 
design solution; therefore, in general: 

 • The product must be safe during use, storage and disposal. 
 • The product should present minimum risk to the environment during production, stor-

age, use and disposal. 
 • The materials used in the manufacture of the product must be safe during use, storage 

and disposal. 
 • The materials used in manufacture of the product should present minimum risk to the 

environment during use and disposal. 

 In service design, there may be similar CTQs, for example, 

 • Service availability in a telecommunications data centre 
 • Allergies in a restaurant 
 • Response time in an ambulance service 

  Box 40.1    Not paying attention to customers can land you in jail 
 A restaurant owner was jailed for six years for the manslaughter of a customer with 
a peanut allergy after he supplied him with a curry containing peanuts. The customer 
had told restaurant staff that his meal must be nut-free. The owner, who had a debt of 
£300,000, had swapped almond powder in recipes for cheaper groundnut mix, con-
taining peanuts, despite warnings. 

 (The Guardian, 2016) 

 How is this demonstrated? 

 Demonstrating that design and development outputs specify the product and service charac-
teristics that are essential for their intended purpose and their safe and proper provision may 
be accomplished by: 

 a) presenting evidence of a process for identifying and specifying critical to quality 
characteristics in the design output information; 

 b) selecting a representative sample of designs and presenting evidence that the CTQ 
characteristics are being identifi ed and specifi ed in accordance with the pre-defi ned 
process. 
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 Retaining documented information on design and development 
outputs (8.3.5) 

 What does this mean? 

 The documentation information on design and development outputs is all the information 
generated during the design and development process that is needed to: 

 a) demonstrate the design outputs meet the design inputs; 
 b) justify the decisions made; 
 c) enable the manufacture, purchasing, installation, commissioning, operation, mainte-

nance, upgrade and disposal of the product; 
 d) enable the transition, provision, maintenance, upgrade and termination of the service. 

 Why is this necessary? 

 Documented information emerging from the design and development process is used in 
many ways and at different times. Initially some of the information is needed to produce the 
product or transition the service but other information is needed by users, maintainers, even 
other designers when they come to modify the design. If that information is not retained it 
won’t be possible to carry out these activities effectively and effi ciently. 

 In this clause, there is a requirement only to retain documented information, but in clause 
8.1 it requires certain documented information to be retained and maintained; however, this, 
too, omits to require information generated during design that is needed for operation, main-
tenance and disposal. 

  Box 40.2    Anything can happen on a building site 
 Something can’t go where it was planned to go, the customer changes his mind and 
wants the control room on the other side of the building, the council wants the founda-
tions strengthened or an additional load-bearing pier to be installed. No one went back 
to update the original plans, so a few years later after receiving a contract to update the 
control system, along comes the installer with a new control system and a set of cables 
with connectors he has had made of a length that conforms to the original plan and 
fi nds the old control system isn’t where he thought it would be. This happens when the 
designer takes it for granted that the building conforms to the plans. 

 We see this sort of thing quite often with national infrastructure. The council work-
ers don’t know where the drains are, the telecoms people cut through the gas main 
because it’s not marked on the plans, etc. 

 Design and development output information needs not only to be retained but also 
maintained for the poor guys who come along later and put a pick through a gas main 
that wasn’t supposed to be there! 

 How is this addressed? 

 First, you need to establish what needs to be retained and what can be ditched. Clearly any 
information that meets the criteria in a) to d) earlier should be retained. The record of this 
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type of information is sometimes referred to as a Master Record Index (MRI) or Confi gu-
ration Index (CI). There may be a need to separate the CI by hardware, software and thus 
produce an HCI and SCI. 

 This leaves a lot of information that was used to create the information in the CI. One 
should consider whether to retain all versions of documents, all notes of meetings, all e-mails 
on the project, all design calculations and all design solutions that were rejected for one rea-
son or another as the reason for rejection may be useful to other designers. 

 If the information is stored on digital media, there might be no urgency or pressure to 
delete any of it. Perhaps the most critical issue is the ability to retrieve the information when 
required. If there is so much information that identifying the correct fi le becomes diffi cult, 
some “weeding” certainly needs to be carried out and the information put into a structure that 
makes navigation easy and intuitive (see also  Chapter 32 ). 

 How is this demonstrated? 

 Demonstrating that documented information on design and development outputs is retained 
may be accomplished by: 

 a) presenting evidence of a process for classifying and retaining design and development 
documented information to be retained and maintained; 

 b) selecting a representative sample of designs and presenting evidence that the relevant 
documented information can be retrieved with ease. 
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 41  Design and development changes 

 Introduction 
 The need to change the design of a product or service can arise at any time from the moment 
the design process is triggered to the time after the product or service has been superseded 
by a later design. There is an implication in the 2008 requirement that design changes being 
referred to are changes after design release, rather than changes of the design as it passes 
through the design process. In the 2015 version, the requirement applies to changes made 
during or after the design and development of products and services but the clue to its appli-
cability lies in the words  to the extent necessary.  While a designer works on a design and 
perhaps goes through several iterations before fi nally settling on a solution, this is work in 
progress and not subject to change control. However, as soon as information is released to 
other designers for them to begin designing interfacing components or systems, it becomes 
necessary to control the changes because of the impact the changes may have on work 
already started. The controls exercised within in-house design do not have to be as rigid as 
those that will be needed were some of these designers to be external providers because of 
the contractual implications. 

 Design and development changes are changes to the features and characteristics of a 
product, service or process. Changes to design documents are not design changes unless 
the features and characteristics of the item are altered. Changes in the presentation of 
design information or to the system of measurement (imperial units to metric units) are 
not design or development changes. Therefore, not all design documentation changes 
are design changes. This is why design change control should be treated separately 
from document control. You may need to correct errors in the design documentation, 
and none of these may materially affect the product. The mechanisms you employ for 
such changes should be different from those you employ to make changes that do affect 
the design. By keeping the two types of change separate, you avoid bottlenecks in the 
design change loop and only present the design authorities with changes that require 
their expert judgement. 

 The other issue is between design changes and development changes as there are two 
quite different control processes. Design changes can occur at any stage in the design 
process from the stage at which the requirement is agreed to the fi nal certifi cation that 
the product, service or process is proven for production or service provision. Develop-
ment changes can occur at any time in the life cycle of a design that extends until the 
product, service or process is superseded. Following design certifi cation, changes to 
the product, service or process to incorporate design changes are generally classed as 
 modifi cations . 
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  Box 41.1    Revised design change control requirement – a bit of 
a mess! 

 There are some anomalies in the way the requirement has been expressed in the 2015 
version. It requires the organization to  identify, review and control changes made , 
implying that these actions are to be performed after changes have been made to the 
design. Perhaps this should have been  changes to be made . 

 The 2008 version was clearer with “Design and development changes shall be iden-
tifi ed and records maintained. The changes shall be reviewed, verifi ed and validated, 
as appropriate, and approved before implementation.” The phrase  before implementa-
tion  was assumed to mean that the design change should be approved before being 
implemented in production or service provision. 

 It seems that the words  verifi ed and validated  in the 2008 version have been 
exchanged for  control  in the 2015 version, which is not the same thing. Verifying 
and validating a change is done on a changed design, whereas control of change 
will stop the change from being made in addition to verifying and validating the 
changed design. 

 In this chapter, we examine the four requirements of clause 8.3.6, namely: 

 • Identifying changes during and subsequent to design and development 
 • Reviewing changes during and subsequent to design and development 
 • Controlling changes during and subsequent to design and development 
 • Retaining information on design and development changes 

 Controlling changes during and subsequent to design and 
development (8.3.6) 

 What does this mean? 

 As indicated in  Box 41.1  there are some anomalies with the wording of this requirement. 
 The key word is  control  because to control design changes, there must be a process that 

prevents undesirable changes being made and a process that causes desirable changes to be 
made. This means there is a process for requesting and authorizing a change and a process 
for making the change, which means cycling through the design process again, and this will 
involve review, verifi cation, validation and approval before the change is implemented in 
production or service provision. Throughout the process the change will be identifi ed; other-
wise, it can’t be controlled effectively. 

 Why is this necessary? 

 Once a baseline set of requirements has been agreed, it is necessary to control any changes 
to the baseline such that accepted changes are promptly made, and rejected changes are pre-
vented from being made. Change control during the design process is a good method of con-
trolling costs and timescales because once the design process has commenced every change 
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will cost time and effort to address. This will cause delays whilst the necessary changes are 
implemented and provide an opportunity for additional errors to creep into the design.  If 
it’s not broken, don’t fi x it ! is a good maxim to adopt during design. In other words, don’t 
change the design unless it already fails to meet the requirements or you have discovered a 
requirement to be wrong. Designers are creative people who love to add the latest devices, 
the latest technologies, to stretch performance and to go on enhancing the design regard-
less of the timescales or costs. It is not uncommon to fi nd good ideas being implemented 
before the ramifi cations of the change have been assessed. One reason for controlling design 
changes is to restrain the otherwise limitless creativity of designers to keep the design within 
the budget and timescale. 

 How is this addressed? 

 Changes to design before production is authorized 

 The imposition of change control is often a diffi cult concept for designers to accept. They 
would prefer change control to commence after they have completed their design rather than 
before they have started. They may argue that until they have fi nished there is no design to 
control. They would be mistaken. When a particular design solution is complete and has 
been found to meet the requirements at a design review, it should be brought under change 
control. Between design reviews the designers should be given complete freedom to derive 
solutions to the requirements. Between the design reviews there should be no change control 
on incomplete solutions. However, design work often proceeds in parallel and information is 
often shared between designers working on different subsystems or modules. In such cases a 
less formal change control process is needed to avoid abortive work, and one way of alerting 
designers is to use the notation  Advanced Information  or similar so that designers who use it 
are aware they are taking a risk it may change. 

 Proposing changes to the design 

 At each design review a design baseline should be established and recorded which iden-
tifi es the design documentation that has been approved and change control procedures 
employed to deal with any changes. These change procedures should provide a means 
for formally requesting or proposing changes to the design and for promulgating design 
changes after their approval. A change proposal template is available on the companion 
website. You will need a central registry to collect all proposed changes and provide a 
means for screening those that are not appropriate either because they duplicate propos-
als already made or because they may not satisfy certain acceptance criteria. On receipt, 
the change proposals should be identifi ed with a unique number that can be used on all 
related documentation that is subsequently produced. The change proposal needs to: 

 • identify the product of which the design is to be changed; 
 • state the nature of the proposed change; 
 • identify the principal requirements, specifi cations, drawings or other design documents 

which are affected by the change; 
 • state the reasons for the change either directly or by reference to failure reports, non-

conformity reports, customer requests or other sources; and 
 • provide for the results of the evaluation, review and decision to be recorded. 
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 Design change review and approval 

 Following the commencement of design, you will need to set up a change control board or 
panel comprising those personnel responsible for funding the design, administering the con-
tract and accepting the product. All change proposals should be submitted to such a body for 
evaluation and subsequent approval or disapproval before the changes are implemented. By 
providing a two-tier system you can also submit all design documentation changes through 
such a body. They can fi lter the alterations from the modifi cations and the minor changes 
from the major changes. 

 The change proposals need to be evaluated to: 

 • validate the reason for change; 
 • determine whether the proposed change is feasible; 
 • judge whether the change is desirable; 
 • determine the effects on performance, costs and timescales; 
 • determine the impact of the change on other designs with which it interfaces and in 

which it is used; 
 • examine the documentation affected by the change and consequently programme their 

revision; and 
 • determine the stage at which the change should be embodied. 

 The evaluation may need to be carried out by a review team, by suppliers or by the original 
proposer. However, regardless of who carries out the evaluation, the results should be pre-
sented to the change control board for a decision. 

 During development, there are two decisions the board will need to make: 

 • whether to accept or reject the change; and 
 • when to implement the change in the design documentation. 

 If the board accepts the change, the changes to the design documentation can be processed 
through your document control procedures. With CAD systems, there is no reason why 
changes cannot be incorporated immediately following their approval. One does not need 
to accumulate design changes for incorporation into the design when design validation has 
been completed. 

 During production, the change control board will need to make four decisions: 

 • Whether to accept or reject the change; 
 • When to implement the change in the design documentation; 
 • When to implement the modifi cation in new product; and 
 • What to do with existing product in production, in store and in service. 

 The decision to implement the modifi cation will depend on when the design documenta-
tion will be changed and when new parts and modifi cation instructions are available. The 
modifi cation instructions can either be submitted to the change control board or through 
your document control procedures. The primary concern of the change control board is not 
so much the detail of the change, but its effects, its costs and the logistics of its embodiment. 
If the design change has been made for safety or environmental reasons, you may need to 
recall product to embody the modifi cation. Your modifi cation procedures need to provide 
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for all such cases. With safety issues, there may be regulatory procedures that need to be 
implemented to notify customers, recall product, implement modifi cations and to release 
modifi ed product back into service. 

 Design change verifi cation and validation 

 Depending on the nature of the change, the verifi cation may range from a review of calcula-
tions to a repeat of the full design verifi cation programme. The changes may occur before the 
design has reached the validation phase and therefore not warrant any change to the valida-
tion programme. It is therefore necessary when evaluating a design change to determine the 
extent of any verifi cation and validation that may need to be repeated. Some design changes 
warrant being treated as projects thereby recycling the full design process. Other changes 
may warrant verifi cation on samples only or verifi cation may be possible by an analysis of 
the differences with a proven design. 

 In some cases, the need for a design change may be recognized during production tests 
and to defi ne the changes required you might wish to carry out trial modifi cations or experi-
ments. Any changes to the product during production should be carried out under controlled 
conditions. To allow such activities as trial modifi cations and experiments to proceed you 
will need a means of controlling these events such that production items are not degraded or 
their status invalidated. 

 Changes to design after product enters service 

 As modifi cations are changes to products resulting from design changes, the identity of 
modifi cations needs to be visible on the product that has been modifi ed. If the revision sta-
tus of the product specifi cation changes, you will need a means of determining whether the 
product should also be changed. Changes to the drawings or specifi cations that do not affect 
the form, fi t or function of the product are usually called  alterations  and those which affect 
form, fi t or function are  modifi cations . Alterations should come under  document control , 
whereas modifi cations should come under  confi guration control . You will therefore need a 
mechanism for relating the modifi cation status of products to the corresponding drawings 
and specifi cations. Modifi cation notation relates to the product, whereas revision notation 
relates to the documentation that describes the product. You will need a modifi cation pro-
cedure that describes the notation to be used for hardware and software. Within the design 
documentation you will need to provide for the attachment of modifi cation plates on which 
to denote the modifi cation status of the product. 

 Prior to commencement of production, design changes do not require any modifi cation 
documentation, the design changes being incorporated in prototypes by rework or rebuild. 
However, when product is in production, instructions will need to be provided so that the 
modifi cation can be embodied in the product. These modifi cation instructions should detail: 

 • The products that are affected by part number and serial number; 
 • The new parts that are required; 
 • The work to be carried out to remove obsolete items and fi t new items or the work to 

be carried out to salvage existing items and render them suitable for modifi cation; 
 • The markings to be applied to the product and its modifi cation label; 
 • The tests and inspections to be performed to verify that the product is serviceable; 
 • The records to be produced as evidence that the modifi cation has been embodied. 
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 Modifi cation instructions should be produced after approval for the change that has been 
granted and should be submitted to the change control board or design authority for approval 
before release. For further guidance see ISO 10007 on confi guration management. 

 How is this demonstrated? 

 Demonstrating that changes to be made during or subsequent to the design of products and 
services may be accomplished by: 

 a) presenting evidence of a design change process that provides for: 

 i proposed changes to be identifi ed, described and reasons for change given; 
 ii the impact of the proposed change to be explained on the product and related 

products; 
 iii proposed changes to be evaluated and either authorized or declined; 
 iv authorized changes to be subject to same rigour of design control as the original 

design including verifi cation and validation; 
 v changing the design of products that are already in production but not yet delivered; 

 vi changing the design of products that are already in service. 

 b) selecting a representative sample of products being designed and presenting evidence that 
design changes are being controlled according to the prescribed policies and procedures; 

 c) selecting a representative sample of products in service and presenting evidence that 
changes to the design have been controlled according to the prescribed policies and 
procedures. 

 Retaining information on design and development changes (8.3.6) 

 What does this mean? 

 This requirement means that organizations retain the information used and produced in the 
design change process, including the initial idea for change, the process through which it 
passed, the results of that process, who authorized the change and what verifi cation and vali-
dation were carried out that prove the change was effective. This may include, as applicable, 
correspondence on design changes with customers and subcontractors. 

 Why is this necessary? 

 Information on design changes needs to be retained to verify that the changes are being faith-
fully implemented and the change procedures have been followed correctly. The information 
is useful when investigating problems and demonstrating design changes are under control. 

 How is this addressed? 

 The documentation for design changes should comprise the change proposal, the results of 
the evaluation, the instructions for change and traceability in the changed documents to the 
source and nature of the change. You will therefore need: 

 •  A change request  which contains the reason for change and the results of the  evaluation – 
this is used to initiate the change and obtain approval before being implemented. 
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 •  A change notice  that provides instructions defi ning what must be changed – this is 
issued following approval of the change as instructions to the owners of the various 
documents that are affected by the change. A change notice is probably unnecessary 
for process changes. 

 •  A change record  that describes what has been changed – this usually forms part of 
the document that has been changed and can be either in the form of a box at the side 
of the sheet (as with drawings) or in the form of a table on a separate sheet (as with 
specifi cations). For processes, the change record could be incorporated into the docu-
ment that describes the process be it a specifi cation, fl ow chart, or control plan. 

 Where the evaluation of the change requires further design work and possibly experimen-
tation and testing, the results of such activities should be documented to form part of the 
change documentation. 

 How is this demonstrated? 

 Demonstrating that documented information on design and development changes has been 
retained may be accomplished by: 

 a) referring to the change record in the latest version of the approved design requirements, 
selecting a particular change and following the trail of information forward through 
the designated design change control process to the relevant design verifi cation and 
validation records to establish that all the information that is required to be recorded 
can be retrieved from the archives; 

 b) referring to the product or service confi guration records, selecting a particular change 
and retrieving the relevant design verifi cation and validation records and following 
the trail of information back through the designated design change control process to 
the change record in the latest version of the approved design requirements to estab-
lish that all the information that is required to be recorded can be retrieved from the 
archives. 



 Introduction 
 Many organizations prefer to concentrate on the things they are good at and engage others to 
support them in their endeavours. This support takes many forms, but typically includes the 
supply of materials, components, semi-fi nished products, equipment, labour, professional 
services, business services and laboratory services. Whether embodied in the end product or 
simply used in its design, development, production or delivery, the quality of these supplies 
will affect the quality of the product or service provided to customers. 

 Maintaining the capability to carry out certain activities can be costly especially when 
they are not needed regularly or are not easily scalable. In seeking to reduce costs and mit-
igate risks, organizations seek specialists in activities that would normally be performed 
internally but can be performed more effectively by external providers. This is referred to as 
outsourcing and defi ned as “an arrangement where an external organization performs part of 
an organization’s function or process” (ISO 9000:2015). 

 It is not intended that these requirements are applied to processes, products and services 
that in no way affect the quality of products and services offered to the organization’s cus-
tomers. The controls exercised over externally provided products and services need to be 
based on the risks they present to the organization’s ability to satisfy its customers, whereas 
the controls exercised over external providers need to be based on the effectiveness of the 
controls applied by the external provider. This distinction is brought out in the requirements 
of clause 8.4.2. No organization wants problems in the supply chain, and therefore getting 
the balance right between these two controls is important. There is little solace in using 
external providers of outstanding repute for the supply of products and services of minor 
importance if a few external providers of products and services of major importance are 
those with a questionable reputation for quality. 

 In this chapter, we examine three requirements of clause 8, namely: 

 • Ensuring externally provided processes, products and services conform to requirements 
(8.4.1) 

 • Defi ning controls applied to products, services and their providers (8.4.2b, c and d) 
 • Defi ning controls applied to outsourced processes and their providers (8.1, 8.4.1 and 

8.4.2a) 

 Control of externally provided 
processes, products and services 

 42 
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 Ensuring externally provided processes, products and services 
conform to requirements (8.4.1) 

 What does this mean? 

 The requirement means that any processes, products and services acquired from external 
providers must meet the requirements specifi ed by the organization and any requirements of 
its customers or statutes and regulations that apply to these products or services. This would 
include any requirements limiting the conditions or the source of supply. Any deviation from 
these requirements renders the process, product, or service nonconforming and subject to the 
controls of clause 8.7. 

 External providers are providers not part of the organization that provide products or 
services needed by the organization (see  Chapter 11  for a further explanation of external 
providers). 

 Why is this necessary? 

 As a rule, the requirements of ISO 9001 do not, provide a reason why they are necessary. 
However, in this case it is clearly stated that the reason for controlling externally provided 
processes, products and services is to ensure they do not adversely affect the organiza-
tion’s ability to consistently deliver conforming products and services to its customers. This 
becomes the overall objective for every one of the processes used in managing externally 
provided processes, products and services. 

 How is this addressed? 

 Purchased products and services 

 Organizations ensure that externally provided processes, products and services conform to 
requirements by applying controls to external providers and the products and services they 
provide. Once the make or buy decision has been made, control of any procurement activity 
follows a common series of activities. 

 There are four key processes in the product and service procurement process, as illustrated 
in  Figure 42.1 , each of which should be managed effectively: 

 • The specifi cation process, which starts once the need has been identifi ed and ends with 
a request to purchase or outsource. 

Figure 42.1   Key stages in product or service procurement
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 • The planning process, which starts following the request to purchase or outsource and 
ends with the placement of an order or contract on a chosen provider. 

 • The surveillance process, which starts following placement of order or contract and 
either ends on delivery of a product or continues for as long as the service is to be 
delivered. 

 • The acceptance process, which starts following an indication by the provider of readi-
ness to deliver and either ends with the entry of products into the inventory and/or 
payment of invoice or continues for as long as the service is to be delivered.   

 Other than outsourcing, whatever you procure the processes will be very similar, although 
there will be variations for purchased services such as subcontract labour, computer main-
tenance, consultancy services, outsourced processes, etc. Where the procurement process is 
relatively simple, one route may suffi ce, but where the process varies, you may need separate 
routes to avoid all purchases, regardless of value and risk, going through the same process 
and incurring unnecessary costs and delay. 

 Outsourced processes 

 Outsourcing presents a special case in procurement as it’s a device that enables an organi-
zation to retain its capability without owning the resources and incurring the cost of their 
maintenance. 

 At one time, an organization would develop all the processes it required and keep them 
in-house because it was believed it had better control over them, as illustrated in  Box 42.1 . 

  Box 42.1    Henry Ford on outsourcing 
 When Henry Ford built his fi rst automotive plant in 1903, he hired a core of young, 
able men who believed in his vision and would make Ford Motor Company into one 
of the world’s great industrial enterprises. By 1927, all steps in the manufacturing 
process, from refi ning raw materials to fi nal assembly of the automobile, took place 
at the vast Rouge Plant, characterizing Henry Ford’s idea of mass production. In time 
it would become the world’s largest factory, making not only cars but the steel, glass, 
tires and other components that went into the cars. 

 (Benson Ford Research Center, 2013) 

 As trade became more competitive, organizations found that their none-core processes 
were absorbing a heavy overhead and required signifi cant investment just to keep pace with 
advances in technology. They realized that if they were to make this investment, they would 
diminish the resources given to their core business and not make the advances they needed 
to either maintain or grow the business. As the cost of maintaining an in-house capability 
increases and the scale of its application decreases, it becomes increasingly more economi-
cal, including in terms of mitigating risks, to outsource these non-core processes to orga-
nizations for which they are their core processes. This will result in gaining a competitive 
advantage over the big players that attempt to do everything themselves. 
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 Processes extend across functions, and therefore if it is decided to outsource a function, 
several parts of different processes may be involved, and each may interface with functions 
remaining in the organization making the interfaces more problematical. 

  Box 42.2    Outsourcing criteria 
 Outsourcing is a business model for the delivery of a product or service by a provider 
to a client as an alternative to the provision of those products and services within the 
client organization where: 

 • The outsourcing process is based on a sourcing decision (make or buy) 
 • Resources can be transferred to the provider 
 • The provider is responsible for delivering outsourced services for an agreed 

period of time 
 • The service can be transferred from an existing provider to another 
 • The client is accountable for the outsources services, and the provider is respon-

sible for performing them 
 (ISO 37500, 2014) 

 Outsourcing is an opportunity to add value, extend capability and/or mitigate risk. 
When a process or function is outsourced, the organization has chosen not to main-
tain that particular capability in-house. However, the outsourced function or process 
remains within the scope of the QMS because it retains control of that capability as 
indicated earlier. 

 ISO 37500 identifi es four phases of an outsourcing life cycle model and divides each 
phase into several processes.  Figure 42.2 .summarizes the primary processes identifi ed in 
ISO 37500 and the activities that would be carried out to deliver the process outputs.   

 ISO 37500 defi ned the purpose, trigger and principal outputs of each of these processes 
as follows: 

  Strategy analysis –  the purpose of this process is to evaluate and initiate outsourcing 
opportunities and establish and maintain an outsourcing strategy that satisfi es business 
goals. The trigger is when top management observes an outsourcing opportunity and 
the principal output is an outsourcing strategy and execution plan with milestones. 

  Initiation and selection –  the purpose of this process is to specify the requirements 
for outsourcing and the outsourcing goals, to select adequate providers and to establish 
outsourcing agreements. The trigger is the positive decision to outsource a service, 
and the principal output is a successfully established outsourcing agreement. 

  Transition –  the purpose of this process is to enable the provider to establish delivery 
capabilities that are set into full operation in the deliver value process. The trigger 
is the selection of a provider with the signing of the outsourcing agreement, and 
the principal output is established delivery capability. 

  Deliver value –  the purpose of this process is to ensure that both client and provider 
realize and sustain the benefi ts of the outsourcing agreement through collaboration. 
The trigger is when the transition process has been completed, and the principal 
output is delivered service performance. 
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 How is this demonstrated? 

 Demonstrating that processes, products and services acquired from external providers con-
form to the requirements may be accomplished by: 

 a) selecting a representative sample of processes, products and services acquired from 
external providers; 

 b) retrieving the orders, contracts or service level agreements for these providers and 
presenting the requirements with which the selected processes, products and services 
are required to conform; 

 c) presenting evidence demonstrating that the selected processes, products and services 
conform to the specifi ed requirements. 

 Defi ning controls applied to products, services and their providers 
(8.4.2b, c and d) 

 What does this mean? 

 There is one requirement for verifi cation (8.4.2d) that picks on one aspect of control and 
four separate requirements governing what the organization does in defi ning procurement 
controls for processes, products and services. 

 Controls applied to products and services 

 Controls that are to be applied to products and services refer to the requirements to be met 
by the product or service and the verifi cation to be performed to provide assurance that the 
product or service meets these requirements either before, during or after its production or 
delivery, whether on the provider’s or on the organization’s premises. 

Figure 42.2   Key stages in outsourcing processes
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 Controls applied to external providers 

 Controls that are to be applied to the provider refer to the requirements to be met by the 
provider to provide assurance that the provider’s processes are capable of consistently deliv-
ering conforming product. 

 Potential impact of the externally provided processes, products and services 

 Externally sourced processes, products and services can have varying degrees of impact on 
the processes of the organization and the products and services it provides to its customers. A 
product or service with a critical impact would warrant stringent control over every stage of 
its acquisition, whereas a process, product or service with negligible impact may warrant no 
more than a simple check to verify receipt of the right product. Outsourcing a process with a 
critical impact on customers necessitates careful management of the risks. 

 Effectiveness of controls applied by the external provider 

 Rather than impose the same degree of control over external providers regardless of need, 
the standard quite sensibly recognizes that the effectiveness of the controls exercised by the 
supplier should be considered when establishing what control s are needed. 

 Why is this necessary? 

 All organizations have external providers of one form or another to provide products and 
services to their customers. Some of them directly or indirectly affect the product or service 
being supplied to the organization’s customers and others may have no impact at all. 

 As it would not be prudent to exercise no control over external providers, it would also be 
counterproductive to impose rigorous controls over every provider and their products and 
services regardless of the risks and their consequences. A balance should be made based 
on risk to the processes in which the externally provided product or service is to be used 
and the fi nal product or service into which the externally provided product or service may 
be installed. 

 How is this addressed? 

 Where the provider can demonstrate an effective degree of control commensurate with the 
risk, minimal intervention may be required by the organization. However, if the risks are too 
great to rely entirely on the provider’s controls, additional measures will need to be taken. 

 Selecting the degree of control 

 You need some means of verifying that the provider has met the requirements of your order, 
and the more unusual and complex the requirements, the more control will be required. The 
degree of control you need to exercise over your providers and their products and services 
depends on: 

 a) the confi dence the organization has in the ability of its external provider to meet its 
requirements for quality and delivery; 
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 b) the impact of externally provided processes, products and services on the organization’s 
ability to meets its customer requirements; 

 c) the effectiveness of the controls applied by the external provider. 

 If you have high confi dence in a particular provider, you can concentrate on the areas where 
failure is more likely. If you have no confi dence, you will need to exercise rigorous control 
until you gain suffi cient confi dence to relax the controls. The fact that a provider has gained 
ISO 9001 registration for the products and services you require should increase your confi -
dence, but if you have no previous history of their performance it does not mean they will be 
any better than the provider you have used for years which is not registered with ISO 9001. 
Your purchasing process needs to provide the criteria for selecting the appropriate degree of 
control and for selecting the activities you need to perform. 

 In determining the degree of control to be exercised, there are several options available 
depending on the risk. Imposing ISO 9001 on your providers is not necessarily the best solu-
tion in all situations. 

 QUALITY ASSURANCE BY PRODUCT VERIFICATION ON RECEIPT USING STANDARD RESOURCES 

 Where the quality of the product can be verifi ed on receipt using your normal inspection and 
test techniques, this may be the least costly of methods and usually applies where achieve-
ment of the requirements is measurable by examination of the end product in your facilities. 
You would not normally impose ISO 9001 on such suppliers until you had confi dence to 
remove verifi cation on receipt. Sampling inspection on receipt should be used when statisti-
cal data is unavailable to you or you don’t have the confi dence for permitting ship-to-line. 

 This option is often chosen for providers of proprietary product where your choices are 
often limited because you have no privileges. If your confi dence in a provider is low, you 
can increase the level of verifi cation and if high you can dispense with receipt verifi cation 
and rely on in-process controls to alert you to any deterioration in provider performance. 

 QUALITY ASSURANCE BY PRODUCT VERIFICATION ON RECEIPT USING ADDITIONAL RESOURCES 

 Where the quality of the product can be verifi ed on receipt providing you acquire additional 
equipment or facilities this option may be economic if there is high utilization of the equip-
ment. You would not normally impose ISO 9001 on such providers until you had confi dence 
to remove verifi cation on receipt or if the burden of receipt verifi cation because too onerous 
and the next level was a not practical for some reason. 

 QUALITY ASSURANCE BY PRODUCT VERIFICATION ON SUPPLIER’S PREMISES 

 Where the quality of the product can be verifi ed by witnessing fi nal acceptance of the product 
on the provider’s premises, this method may be an economic compromise if you don’t pos-
sess the necessary equipment or skill to carry out product verifi cation. This method should 
yield as much confi dence in the product as the previous methods. 

 You do, however, need to recognize that your presence on the provider’s premises may 
affect the results. They may omit tests that are problematical or your presence may cause 
them to be particularly diligent, a stance that may not be maintained when you are not pres-
ent. This is a level where ISO 9001 applies but may not be necessary if full confi dence can 
be gained by being on site. 
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 QUALITY ASSURANCE BY PRODUCT VERIFICATION BY THIRD PARTY 

 Where safety is of paramount importance the verifi cation of the product could be contracted 
to a third party such as a part evaluation laboratory. This can be very costly and is usually 
only applied with highly complex products. The provider should be given the option of seek-
ing ISO 9001 certifi cation or paying for the independent product verifi cation. 

 QUALITY ASSURANCE BY CONTROL OF PRODUCTION, INSTALLATION AND SERVICING 

 Where the product characteristics are such that they cannot be verifi ed by examination of the 
end product alone and can only be verifi ed by having complete confi dence in the provider’s 
manufacturing, installation and servicing processes you can require certain manufacturing 
and verifi cation documents to be submitted for approval and carry out periodic audit and sur-
veillance activities either directly or using third parties (clause 8.4.3). This is a level where 
ISO 9001 can be invoked in contracts supplemented by customer specifi c requirements as 
necessary. 

 Quality assurance by control of design 

 Where the product characteristics are such that they cannot be verifi ed by control of produc-
tion alone and can only be verifi ed by having complete confi dence in the provider’s design 
processes you can require certain design and verifi cation documents to be submitted for 
approval and carry out periodic audit and surveillance activities either directly or using third 
parties (clause 8.4.3). This is a level where ISO 9001 can be invoked in contracts supple-
mented by customer-specifi c requirements as necessary. 

 To relate the degree of inspection to the importance of the item, you should categorize 
purchases as follows: 

 • If the subsequent discovery of nonconformity before use will not cause design, produc-
tion, installation or operational problems of any nature, a simple identity, carton quantity 
and damage check may suffi ce. An example of this would be mechanical fasteners. 

 • If the subsequent discovery of nonconformity before use will cause minor design, 
production, installation or operational problems, you should examine the features and 
characteristics of the item on a sampling basis. An example of this would be electrical, 
electronic or mechanical components. 

 • If the subsequent discovery of nonconformity before use will cause major design, 
production, installation or operational problems then you should subject the item to a 
complete test to verify compliance with all prescribed requirements. An example of 
this would be an electronic unit. 

 These criteria would need to be varied depending on whether the items being supplied were 
in batches or separate. However, these are the kinds of decisions you need to take to apply 
practical receipt verifi cation procedures. 

 Externally sourced products intended for incorporation 

 Products from external providers that are intended for incorporation into the organization’s 
own products may include materials, components and assemblies that are designed and 
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produced by the provider or designed by the organization but produced by the provider and 
these may be delivered from anywhere in the world along a supply chain (e.g. automobile 
and aircraft assembly). 

 Externally sourced products provided directly to the customer 

 Products from external providers that are provided directly to the customer may include 
materials, fi nished products and spares in situations where they will be assembled and/or 
commissioned on site (e.g. civil engineering projects). 

 Externally sourced services intended for incorporation 

 Services from external providers that are intended for incorporation into the organization’s own 
products are those that contribute to the design or production of the product and may include 
design services, measurement services, non-destructive testing services, etc. These services 
would be classed as outsourced processes if undertaken by the same provider for all projects. 

 Externally sourced services provided directly to the customer 

 Services from external providers that are provided directly to the customer may include call 
centres, billing, mailing, training, fault diagnostics and resolution, and these may be designed 
by the organization and delivered by a service provider or designed and delivered by a service 
provider (e.g. a training organization using freelance instructors to deliver its training courses). 

 Determining the effectiveness of controls applied by the external provider 

 If the provider is one used previously, you should have retained data on their performance, 
and therefore an analysis and evaluation of this data should indicate whether the controls 
applied by them are effective. If the provider is one that has not been used previously, an 
on-site audit may be necessary as part of the selection process. During the audit, you need to 
examine the evidence they can provide in demonstrating their controls are effective. 

 How is this demonstrated? 

 Demonstrating that appropriate controls have been determined for externally provided prod-
ucts and services may be accomplished by: 

 a) presenting evidence of a process for determining control of externally provided products 
and services; 

 b) selecting a representative sample of externally provided products and services and 
presenting the plans made for controlling external providers and resulting outputs; 

 c) presenting the results of an assessment of risks these providers and their products and 
services present to the organization’s ability to meets its customer requirements; 

 d) presenting the results of an assessment of the controls the providers apply to meet the 
organization’s requirements for quality and delivery; 

 e) showing how the plans made will mitigate the risks and any weaknesses in the pro-
vider’s ability to meet the requirements. 
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 Defi ning controls applied to outsourced processes and their providers 
(8.1, 8.4.1 and 8.4.2a) 

 What does this mean? 

 The standard requires the organization to ensure that externally provided processes remain 
within the control of its QMS. When an organization chooses to outsource (either perma-
nently or temporarily) a process that affects product conformity with requirements, it cannot 
simply ignore this process, nor exclude it from the QMS. What this means is that in addi-
tion to identifying the outsourced processes in the system description, you need to describe 
how you manage these processes, and this will differ from the way ordinary purchases are 
managed. 

  Box 42.3    Outsourced processes become services 
 When an organization outsources a function or a process to an external provider, that 
function or process becomes a service provided by an external body. However, the 
service is provided under fundamentally different conditions to other services the orga-
nization may transact. It is for this reason that the standard refers to externally provided 
processes, products and services rather than externally provided products and services. 

 In purchasing products and services to the provider’s own specifi cation, the organization 
is not outsourcing processes or subcontracting. It is simply buying products and services. An 
outsourced process is one which historically has been operated internally that is executed by 
another organization on behalf of the parent organization. As part of the outsourcing agree-
ment, resources including people, equipment and knowledge may therefore be transferred 
to the service provider. 

 Why is it necessary? 

 With an outsourced process, the organization is using the labour and the facilities of another 
organization because it is believed to be commercially advantageous but is still accountable 
for the process and therefore needs to have control over it. 

 How is this addressed? 

 The organization needs to have control over all the processes required for it to achieve 
its objectives otherwise it can’t be confi dent that it will satisfy its customers. Outsourcing 
therefore needs to be a carefully chosen strategy based on sound business decisions (see ISO 
37500 for more detail). 

 Selecting the degree of control 

 Two scenarios to consider are: 

 a) The organization designs the process and requests external providers to bid to take on 
the operation of the process using its own resources. The organization would work 
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with the provider in developing process capability and exercise approval over any 
changes including substitute staff, materials, equipment, facilities, etc. This strategy is 
suitable when the organization needs close control over the process because of the 
many interfaces it has with other processes within the organization. 

 b) The organization sets the process objective and measures of success and requests 
external providers to bid to design and operate a process using its own resources. The 
organization would work with the provider in developing process capability but only 
exercise approval over changes affecting performance. This strategy is suitable when 
the organization doesn’t need close control over the process because its interface is 
limited to a single input and output. 

 Outsourcing governance process 

 To have confi dence that the outsourced process is being run as effectively as if it were in-
house, there needs to be a governance process in place. The governance process is defi ned in 
ISO 37500 and depicted in  Figure 42.3 .   

 Quality assurance process 

 As part of the transition process (see  Figure 42.3 ) the outsourced processes should be subject 
to the same provisions as made for in-house processes (see  Chapter 16 ), and therefore during 
this phase a quality assurance programme that addresses the following activities as neces-
sary should be performed: 

 a) Acquire the documented information that declares the external provider’s plans for 
providing a service that meets the requirements of the service agreement; 

 b) Produce a plan that defi nes how an assurance of service quality will be obtained; 

Figure 42.3   Outsourcing governance process
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 c) Organize the resources to implement the plans for assuring the quality of service; 
 d) Establish whether the providers proposed service possesses characteristics that will 

satisfy the organization’s requirements; 
 e) Assess the provider’s operations and determine where and what the quality risks are; 
 f ) Establish whether the provider’s plans make adequate provision for the control, elimi-

nation or reduction of the identifi ed risks; 
 g) Assess the extent to which the provider’s plans are being implemented and risks 

contained; 
 h) Establish whether the service being supplied has the prescribed characteristics. 

 Following completion of service transition activities and commencement of routine service 
provision, the following activities should be undertaken against a schedule that takes due 
account of the risks and performance trends: 

 a) Review the impact of planned changes and reported problems on previously assessed 
arrangements and take appropriate action; 

 b) Continue to assess the extent to which the provider’s plans are being implemented 
and risks contained; 

 c) Establish whether the service being supplied has the prescribed characteristics. 

 How is this demonstrated? 

 Demonstrating that the controls to be applied to externally provided processes have been 
determined may be accomplished by: 

 a) presenting evidence of a process for controlling outsourced processes; 
 b) selecting a representative sample of outsourced processes and presenting evidence that 

they are being controlled in accordance with the pre-defi ned process. 
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 Introduction 
 The evaluation and selection of external providers is a key stage in the procurement plan-
ning process. In some markets, there are so many capable providers choosing the right one is 
not diffi cult, but in others the market may be awash with rouge traders, counterfeit goods or 
simply be an immature market where there are few, if any, shining stars. 

 In this chapter, we examine the three requirements of clause 8.4.1 paragraph 3, namely: 

 • Evaluation, selection and re-evaluation of external providers including preliminary 
assessment, pre-qualifi cation, qualifi cation, tendering and contract negotiation process 

 • Monitoring of external providers, including verifi cation of products and services 
 • Retaining evidence of evaluation, selection and monitoring 

 Evaluation, selection and re-evaluation of external providers (8.4.1) 

 What does this mean? 

 In searching for an external provider, you need to be confi dent that they can provide the 
product or service you require. This means that the decision to select an external provider 
should be based on knowledge about that provider’s capability to meet your requirements. 
The decision should be based on facts gathered as a result of an evaluation against criteria 
that you have established. 

 Why is this necessary? 

 It would be foolish to select an external provider without fi rst verifying that it could meet 
your requirements in some way or other. Failure to check out the provider and its products 
and services may result in late delivery of the wrong product or provision of the wrong ser-
vice. It may also mean that you might not know immediately that the product or service does 
not meet your requirements and discover much later that it seriously affects commitments 
you’ve made to your customer. 

 How is this addressed? 

 Classifi cation process 

 The process for selection of external providers varies depending on the nature of the products 
and services to be procured. The more complex the product or service, the more complex the 

 Evaluation, selection and 
monitoring of external providers 

 43 
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process. You either purchase products and services to your specifi cation (custom) or to the 
provider’s specifi cation (proprietary). For example, you would normally procure stationery, 
fasteners or materials to the provider’s specifi cation but procure an oil platform, radar sys-
tem or road bridge to your specifi cation. There are grey areas where proprietary products or 
services can be tailored to suit your needs and custom made products or services that primar-
ily consist of proprietary products or services confi gured to suit your needs. 

 Selection process 

 There is no generic model for the selection process – each industry seems to have developed 
a process to match its own needs. However, we can treat the process as several stages some 
of which do not apply to simple purchases as shown in  Table 43.1 . At each stage the number 
of potential providers is whittled down to end with the selection of what is hoped to be the 
most suitable that meets the requirements. With  custom  procurement, this procurement cycle 
may be exercised several times. Provider capability will differ in each phase. Some provid-
ers have good design capability but lack the capacity for quantity production; others have 
good research capability but lack development capability. 

 You need to develop an evaluation and selection process, and in certain cases this may 
result in several closely related procedures for use when certain conditions apply. Do not try 
to force every purchase or contract through the same selection process. Having purchasing 
policies that require three quotations for every purchase regardless of past performance of 
the current supplier is placing price before quality. Provide fl exibility so that process com-
plexity matches the risks anticipated. Going out to tender for a few standard nuts and bolts 
would seem uneconomical. Likewise, placing an order for £1 million of equipment based 
solely on the results of a third-party ISO 9001 certifi cation would seem reckless. 

 Preliminary provider assessment 

 The purpose of the preliminary provider assessment is to select a credible provider and not 
necessarily to select a provider for a specifi c purchase. There are millions of providers in the 
world, some of which would be happy to relieve you of your wealth given half a chance, and 
others that take pride in their service to customers and are a pleasure to have as partners. You 
need a process for gathering intelligence on potential providers and for eliminating unsuit-
able ones so that the buyers do not need to go through the whole process from scratch with 

Table 43.1   External provider evaluation and selection stages

Stage Purpose Proprietary Tailored Custom

Preliminary provider assessment To select credible providers
Pre-qualifi cation of providers To select capable bidders
Qualifi cation of providers To qualify capable bidders
Request for quotation (RFQ) To obtain prices for products or 

services
Invitation to tender (ITT) To establish what bidders can offer
Tender or quote evaluation To select a provider
Contract or service agreement 
negotiation

To agree terms and conditions
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each purchase. The fi rst step is to establish the type of products and services you require to 
support your business and then search for providers that claim to provide such products and 
services. In making your choice, look at what the provider says it will do and what it has 
done in the past. Some of the checks needed to establish the credibility of providers are time 
consuming and would delay the selection process if undertaken only when you have a spe-
cifi c purchase in mind. You will need to develop your own criteria, but typically unsuitable 
providers may be those that: 

 • are unlikely to deliver what you want in the quantities you may require; 
 • are unable to meet your potential delivery requirements; 
 • cannot provide the after-sales support needed; 
 • are unethical such as use of child labour or produce or sell counterfeit goods; 
 • do not comply with the health and safety standards of your industry; 
 • do not comply with the relevant environmental regulations; 
 • do not have a system to assure the quality of products or services; 
 • are not committed to continuous improvement; and 
 • are fi nancially unstable. 

 The provider assessment will therefore need to be in several parts: 

 •  Technical assessment –  to establish that products, processes or services are what the 
provider claims them to be. 

 •  Quality management system assessment –  to establish whether the provider can 
demonstrate an ability to consistently provide products and services that meet the 
organization’s requirements. 

 •  Financial assessment –  to check the credit rating, insurance risk, stability, etc. 
 •  Ethical assessment –  to check probity, conformance with professional standards and 

codes. 

 These assessments do not need to be carried out on the provider’s premises. Much of the 
data needed can be accumulated from a questionnaires and searches through directories and 
registers of companies. You can also choose to rely on assessments carried out by accredited 
third parties to provide the necessary level of confi dence. (There is no single directory of all 
registrations.) 

 Classifi cation of external providers 

 The assessments may yield providers over a wide range and you may fi nd it benefi cial to 
classify providers as follows: 

  Class A : ISO 9001 certifi ed and demonstrated capability – This is the class of those 
certifi ed providers with which you have done business for a long time and gathered 
historical evidence that proves their capability. 

  Class B : Demonstrated capability – This is the class of those providers you have done 
business with for a long time and warrant continued patronage on the basis that 
it’s better to deal with those providers you know than those you don’t. They may 
not even be contemplating ISO 9001 certifi cation, but you get a good product, a 
good service and no hassle. 
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  Class C:  ISO 9001 certifi ed and no demonstrated capability – This is the class of 
those certifi ed providers with whom you have done no business. This may appear 
a contradiction because ISO 9001 certifi cation is obtained based on demonstrated 
capability, but you have not established their capability to meet your 
requirements. 

  Class D : Capable with additional assurance – This is the class of fi rst-time providers 
with which you have not done suffi cient business to put in Class B and where you 
may need to impose ISO 9001 requirements or similar to gain the confi dence you 
need. 

  Class E : Unacceptable performance that can be neutralized – This class is for those 
cases where you may be able to compensate for poor performance if they are sole 
providers of the product or service. 

  Class F:  No demonstrated capability – This is the class of those providers you have 
not used before and therefore have no historical data. 

  Class G:  Demonstrated unacceptable performance – This is the class of those provid-
ers that have clearly demonstrated that their products and services are unacceptable 
and it is uneconomic to compensate for their defi ciencies. 

 Pre-qualifi cation of providers 

 Pre-qualifi cation is a process for selecting providers for known future work. The product or 
service design will have proceeded to a stage where an outline specifi cation of the essential 
parameters has been developed. You know roughly what you want, but not in detail. Pre-
qualifi cation is undertaken to select those providers that can demonstrate that they have 
the capability to meet your specifi c requirements on quality, quantity, price and delivery. A 
provider may have the capability to meet quality, quantity and price requirements but not 
have the capacity available when you need the product or service. One that has the capacity 
may not offer the best price, and one that meets the other criteria may not be able to supply 
product or service in the quantity you require. 

 A list of potential bidders can be generated by searching for providers that match given 
input criteria specifi c to the particular procurement. However, the evidence you gathered to 
place providers on your supplier database may now be obsolete. Their capability may have 
changed, and therefore you need a sorting process for specifi c purchases. If candidates are 
selected that have not been assessed, an assessment should be carried out before proceeding 
any further. 

 Once the list is generated a request for quotation (RFQ) or invitation to tender (ITT) 
can be issued depending on what is required. RFQs are normally used where price only is 
required. This enables you to disqualify bidders offering a price well outside your budget. 
ITTs are normally used to seek a line-by-line response to technical, commercial and manage-
rial requirements. At this stage, you may select a few potential providers and require each 
to demonstrate its capability. You know what they do but you need to know if they have the 
capability of producing a product or providing a service with specifi c characteristics and can 
control its quality. 

 When choosing a bidder, you also need to be confi dent that continuity of supply can be 
assured. One of the benefi ts of ISO 9001 certifi cation is that it should demonstrate that the pro-
vider has the capability to consistently supply certain types of products and services. However, 
it is not a guarantee that the provider has the capability to meet your specifi c requirements. 
Providers that have not gained ISO 9001 certifi cation may be just as good. If the product or 
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service you require can only be obtained from a non-registered contractor, using an ISO 9001 
registered provider should enable you to reduce your controls, so by using a non-ISO 9001 
registered provider you will need to compensate by performing more quality assurance activi-
ties yourself, or employing a third party to do so. You may also make a preliminary visit to 
each potential bidder but would not send out an evaluation team until the qualifi cation stage. 

 Qualifi cation of providers 

 Of those potential bidders that are capable, some may be more capable than others. Quali-
fi cation is a stage executed to compile a short list of bidders following prequalifi cation. 
A detail specifi cation is available at this stage, and production standard models may be 
required to qualify the design. Some customers may require a demonstration of process 
capability to grant production part approval. 

 During this stage of procurement, a series of meetings may be necessary. A pre-bid meet-
ing may be held on the customer’s premises to enable the customer to clarify the require-
ments with the bidders. A mid-bid meeting or pre-award assessment may be held on the 
provider’s premises at which the customer’s supplier evaluation team carries out a capability 
assessment of representative products or services on site. This assessment may cover: 

 • an evaluation of the product; 
 • an audit of design and production plans to establish that, if followed, they will result 

in compliant product; 
 • an audit of operations to verify that the approved plans are being followed; 
 • an audit of processes to verify their capability; and 
 • an inspection and test of product (on-site or off-site) or service on site to verify that 

it meets the specifi cation. 

 The result of provider qualifi cation is a list of capable providers that will be invited to bid 
for specifi c work. 

 ISO 9001 certifi cation was supposed to reduce the amount of supplier assessments by cus-
tomers and it has in certain sectors. However, the ISO 9001 certifi cation, although focused 
on a specifi c scope of registration, is often not precise enough to give confi dence to custom-
ers for specifi c purchases. 

 The evaluation may qualify two or three suppliers for a specifi c purchase. The tendering 
process will yield only one winner but the other providers are equally suitable and should not 
be disqualifi ed because they may be needed if the chosen provider fails to deliver. 

 Invitation to tender 

 Once the bidders have been selected, an ITT needs to be prepared to provide a fi xed baseline 
against which unbiased competitive bids may be made. The technical, commercial and man-
agerial requirements should be fi nalized and subject to review and approval prior to release. 
It is important that all functions with responsibilities in the procurement process review the 
tender documentation. The ITT will form the basis of any subsequent contract. 

 The requirements you pass to your bidders need to include as appropriate: 

 • The tender conditions, date, format, content, etc. 
 • The terms and conditions of the subsequent contract. 
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 • A specifi cation of the product, service or process that you require that transmits all 
the relevant requirements of the main contract (see  Chapter 44 ). 

 • A specifi cation of how the requirements are to be demonstrated ( Chapter 44 ). 
 • A statement of work which you require the provider to perform. It might be design, 

development, management or verifi cation work and will include a list of required 
deliverables such as project plans, quality plans, production plans, drawings, test data, 
etc. (You need to be clear as to the interfaces, both organizationally and technically.) 

 • A specifi cation of the requirements which will give you an assurance of quality. This 
might be a simple reference to ISO 9001, but as this standard does not give you any 
rights or fl ow down your customer’s requirements, you will probably need to amplify 
the requirements (see  Chapter 44 ). 

 In the tendering phase, each of the potential providers is in competition, so observe the basic 
rule that what you give one must be given to all! It is at this stage that your provider conducts 
the tender review defi ned in clause 8.2.3 of ISO 9001. 

 Tender or quote evaluation 

 On the due date when the tenders should have been received, record those that have been 
submitted and discard any submitted after the deadline. Conduct an evaluation to determine 
the winner – the provider that can meet all your requirements (including confi dence) for the 
lowest price. The evaluation phase should involve all your staff that were involved with the 
specifi cation of requirements. You need to develop scoring criteria so that the result is based 
on objective evidence of compliance. 

 The standard does not require that you only purchase from  approved providers . It does not 
prohibit you from selecting providers that do not fully meet your requirements. There will be 
some providers that provide a product or service with the right functions, but quality, price 
and delivery or availability may not be satisfactory. If the demonstrated capability is lacking 
in some respects you can adjust your controls to compensate for the defi ciencies – obviously 
not a preferred option – but you may have no choice. Deming advocated in the fourth of his 
14 points that organizations should “move toward a single provider for any one item, on a 
long-term relationship of loyalty and trust”. 

 In some cases, your choice may be limited to a single source because no other provider 
may market what you need. On other occasions, you may be spoilt for choice. With some 
proprietary products, you can select particular options to tailor the product or service to 
your requirements. It remains a proprietary product or service because the provider has not 
changed anything just for you. Most products and services you will purchase from providers 
are likely to be from catalogues. The designer may have already selected the item and quoted 
the part number in the specifi cation. Quite often you are buying from a distributor rather than 
the manufacturer and so need to ensure that both the manufacturer and the distributor will 
meet your requirements. 

 Contract negotiation 

 After selecting a winner, you may need to enter contract negotiations to draw up a formal 
subcontract. It is most important that none of the requirements are changed without the pro-
vider being informed and given the opportunity to adjust the quotation. It is at this stage that 
your provider conducts the requirement review defi ned in clause 8.2.3.1e) of ISO 9001. It 
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is pointless negotiating the price of products and services that do not meet your needs. You 
will just be buying a heap of trouble! Driving down the price may also result in the provider 
selling their services to the highest bidder later and leaving you high and dry! 

 Criteria for periodic evaluation 

 For one-off purchases, periodic re-evaluation would not be necessary. Where a commitment 
is made from both parties to supply products and services continually until terminated, some 
means of re-evaluation is necessary as a safeguard against deteriorating standards. 

 The re-evaluation may be based on provider performance, duration of supply, quantity, risk 
or changes in requirements and conducted in addition to any product verifi cation that may be 
carried out. Providers are no different from customers in that their performance varies over 
time. People, organizations and technologies change and affect the quality of the service 
obtained from providers. The increasing trend for customers to develop partnerships with pro-
viders has led to supplier development programmes where customers work with providers to 
develop their capability to improve process capability, delivery schedules or reduce avoidable 
costs. These programmes replace re-evaluations because they are ongoing and any deteriora-
tion in standards is quickly detected. In addition, the effect of recent mergers, acquisitions and 
affi liations on the effectiveness of the quality system should be verifi ed. 

 How is this demonstrated? 

 Demonstrating that external providers are evaluated, selected and re-evaluated based on 
their ability to meet requirements may be accomplished by: 

 a) presenting evidence of a process for evaluating, selecting and re-evaluating external 
providers and explaining the typical stages of the process; 

 b) showing how this process differs depending on whether: 

 i the products are intended for incorporation into the organization’s own products 
and services; 

 ii the products are provided directly to the customers by external providers; 
 iii a process, or part of a process, is provided by an external provider 

 c) presenting evidence that in determining the activities and decisions for specifi c applica-
tions of this process consideration has been given to the risks that may be encountered; 

 d) presenting the criteria used to evaluate, select and re-evaluate external providers and 
showing how its application will assess their ability to meet requirements for processes, 
products and services; 

 e) selecting a representative sample of external providers of processes, products and 
services and retrieving evidence that their evaluation and selection was undertaken in 
accordance with the declared processes. 

 Monitoring the performance of external providers (8.4.1) 

 What does this mean? 

 Monitoring the performance of external providers is the activity of periodically determining 
whether providers are meeting the organization’s requirements. Criteria for monitoring are 
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the principles or standards to be applied to determine the nature, frequency and by whom the 
monitoring is to be undertaken. 

 Why is this necessary? 

 Monitoring the performance of external providers serves to ensure that the output from the 
procurement process continually meets the organization’s requirements. When you purchase 
items as individuals, it is a natural act to inspect what you have purchased before you use it. 
To neglect to do this may result in you forfeiting your rights to return it later if found defec-
tive or nonconforming. When we purchase items on behalf of our employers, we may not be 
as tenacious, so the company should enforce its own monitoring policy as a way of protect-
ing itself from the mistakes of its external providers. 

 How is this addressed? 

 When carrying out surveillance of external providers, you will need a plan which indicates 
what you intend to do and when you intend to do it. You will also need to agree the plan 
with your provider. If you intend witnessing certain tests, the provider will need to give you 
advanced warning of commencing such tests so that you may attend. 

 The resources allocated for monitoring, measurement, analysis and evaluation need to be 
appropriate to the potential risks to the organization and its customers. It is therefore necessary 
to focus on those providers that indicate the greatest risk to the organization’s performance. 

 Order value 

 One group of external providers at risk is those that provide the highest value of products and 
services. High-order value implies signifi cant investment by the organization because such 
decisions are not taken lightly. Should the provider fail, the organization may not be able to 
recover suffi ciently to avoid dissatisfying its customers. 

 The supplier database should identify the value of orders with suppliers, and from an exam-
ination of these data, a Pareto analysis may reveal the proportion of providers that receive the 
highest value of orders. The performance of those in the top 20% in the order value list will 
obviously have more effect on the organization than the performance of the other 80% and 
may warrant closer attention. If you establish the effort spent on developing these providers as 
opposed to the others, it may reveal that the priorities are wrong and need adjustment. 

 Order quantity 

 Another group at risk is providers that process the greatest number of orders. If there is a 
systemic fault in their processes, many deliveries may contain the same fault. It is possible 
that some of the high-order value providers are the same as the high-order quantity providers 
such as those supplying consumables. The performance of the top 20% in the order quantity 
list may affect all your products, especially if the product is a raw material, fasteners, adhe-
sives or any item that forms the basis of the product’s physical nature. 

 Quality risk 

 The third group at risk comprises suppliers that supply products or services that a failure 
mode analysis has shown are mission critical regardless of value or quantity. You may only 
need a few of these and their cost may be trivial, but their failure may result in immediate 
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customer dissatisfaction. The FMEA should show the likelihood of failure, and therefore 
the Pareto analysis could reveal the top 20% of products and services that are critical to the 
organization in terms of quality. 

 Delivery risk 

 The fourth group at risk is those providers that must meet delivery targets. Some items are 
on a long lead time with plenty of slack, others are ordered when stocks are low and others 
are ordered against a schedule that is designed to place product on the production line Just-
In-Time (JIT) to be used. It is the latter that are most critical, although a JIT scheme does not 
have to be in place for delivery to be critical. The top 20% of these suppliers deserve special 
attention, regardless of value, quantity or product or service quality risk. A late delivery may 
have ramifi cations throughout the supply chain. 

 Providers per item 

 The fi fth group of providers is not necessarily a group at risk. Many organizations insist on 
having more than one qualifi ed provider for a given item or service just in case a supplier 
under-performs. As Deming points out:  A second source for protection in case of ill luck puts 
one vendor out of business temporarily or forever, is a costly policy. There is lower inventory 
and a lower total investment with a single supplier than with two . Remember you don’t have 
to be ordering from different providers at the same time for a second source to be a costly 
policy. There are the costs associated with the evaluation and approval, which are double for 
maintaining a viable second source. An analysis of purchased items by provider will reveal 
how many items are sourced from more than one provider. Those items sourced from the 
most number of providers are therefore candidates for a provider reduction programme. 

 Costs 

 Cost is also a factor, but often is only measured when there is a target for providers to reduce 
costs year on year. An analysis of these providers may reveal the top 20% that miss the target 
by the greatest amount. 

 Once the top 20% have been identifi ed in each group, further analysis should be car-
ried out to establish how each of these providers perform on quality, cost and delivery; the 
amount of effort spent in developing these providers; and the degree to which these suppliers 
respond to requests for action. 

 A common method of assessing providers was to send out questionnaires that gathered 
data about them, but they often add little value. A measure of how many of your suppliers 
have ISO 9001 certifi cation does not reveal anything of value because it does not indicate 
their performance. Analysis of provider data should only be performed to obtain facts from 
which decisions are to be made to develop the provider or terminate supply. 

 How is this demonstrated? 

 Demonstrating that the monitoring of external providers is based on their ability to provide 
processes or products and services in accordance with requirements may be accomplished by: 

 a) presenting evidence of a process for the monitoring of external providers; 
 b) showing how this process differs depending on whether: 
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 i the products are intended for incorporation into the organization’s own products 
and services; 

 ii the products are provided directly to the customers by external providers; 
 iii a process, or part of a process, is provided by an external provider. 

 c) showing how the monitoring criteria are determined and applied; 
 d) showing how the monitoring criteria differs depending on the potential impact of the 

externally provided processes, products and services on the intended results of the QMS; 
 e) presenting evidence that the monitoring being undertaken is consistent with the planned 

arrangements. 

 Retaining evidence of evaluation, selection and monitoring (8.4.1) 

 What does this mean? 

 Documented information of the evaluation, selection and monitoring of external providers 
are documents containing information detailing the activities carried out, the criteria and 
methods used and the results achieved. 

 Why is this necessary? 

 Records of provider evaluation are necessary to select providers based on facts rather 
than opinion. They are also necessary for comparisons between competing providers as 
a mere listing provides little information on which to judge acceptability. Information 
on the methods and criteria used is useful when confl icting information is provided, for 
example, evidence from monitoring performance may reveal problems but a formal evalu-
ation may tell a different story. Access to information on who performed the evaluation 
and the methods and criteria used may show that the scope of evaluation to be too narrow 
or biased. This may help improve evaluation methods and evaluator selection to prevent 
future problems. However, the amount of information that is maintained and retained is at 
the organization’s discretion. 

 How is this addressed? 

 Types of documented information 

 Documented information on the evaluation, selection and monitoring of external providers 
can be classifi ed in four groups: 

 • Initial evaluation for provider selection; 
 • Listing of providers 
 • Provider performance monitoring; and 
 • Re-evaluation to confi rm approval status. 

 Initial evaluation records 

 The initial evaluation records would include the evaluation criteria, the method used, the 
results obtained and the conclusions. They may also include information relevant to the 
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provider such as provider history, advertising literature, catalogues and approvals. These 
records may not contain actions and recommendations because the evaluation may have 
been carried out under a competitive tender. The actions come later, when re-evaluations are 
performed and continued supply is decided. 

 Listing providers 

 Prior to computerization, organizations maintained a list of approved suppliers or vendors, 
but this only included those that were deemed acceptable. It is important that you record 
those providers that should not be used due to previously demonstrated poor performance 
so that you don’t repeat the mistakes of the past. Assessing providers is a costly operation, 
and therefore it’s prudent to list all providers that have been evaluated to avoid duplicating 
the effort. 

 A computerized database of suppliers or providers that captures details of the provider, 
their approval rating, the products and services that have been evaluated, when and by whom 
the provider was evaluated with details of orders placed and performance history enables 
greater fl exibility and decision-making. 

 Provider monitoring records 

 You should monitor the performance of all your providers and classify each according to 
prescribed guidelines. Provider performance will be evident from audit reports, surveillance 
visit reports and receipt inspections carried out by you or the third party if one has been 
employed. You need to examine these documents for evidence that the provider’s QMS is 
controlling the quality of the products and services supplied. You can determine the effec-
tiveness of these controls by periodic review of the provider’s performance – what some 
fi rms call  vendor rating . By collecting data on the performance of providers over a long 
period you can measure their effectiveness and rate them on a suitable scale. In such cases, 
you should measure at least three characteristics: quality, delivery and cost. 

 Re-evaluation records 

 Re-evaluation records would include all the same information as the initial evaluation but 
in addition contain follow-up actions and recommendations, the provider’s response and 
evidence that any problems have been resolved. 

 How is this demonstrated? 

 Demonstrating that adequate documented information of provider evaluation, selection, 
monitoring has been retained may be accomplished by: 

 a) presenting evidence of a process for collecting and retaining evidence of the evalua-
tion, selection, monitoring and re-evaluation of external providers; 

 b) selecting a representative sample of external providers and retrieving documented 
information that indicates: 

 i which providers have been evaluated or are awaiting evaluation; 
 ii the evaluation criteria and methods; 
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 iii which evaluated providers were approved and the scope of their approval; 
 iv the evidence that the decisions were made using the results of the evaluations 

conducted; 
 v the results of monitoring performance; 

 vi the actions taken as a result of monitoring. 



 Introduction 
 The quality of communication between an organization and its external providers plays 
an important role in ensuring providers supply exactly what the organization needs. It is 
often the case that problems with supplies can be traced to a weakness in communication 
between the two parties and that these weaknesses arise as a result of one party or the 
other making invalid assumptions. Key to effective communication is the information 
that is transmitted, but as explained in  Chapter 31 , the quality of communication depends 
on how  meaning  is conveyed within the documented information. As is explained in the 
section on communication processes in  Chapter 34 , there is much more to communication 
than sending messages. Therefore, where it states  the organization shall communicate to 
external providers its requirements , it means that the organization should obtain feedback 
from the external provider that the requirements have been received, are understood and 
will be implemented. 

 Information for external providers is what the 1994 edition referred to as  purchasing data  
and the 2008 edition referred to as  purchasing information . There is no change in the intent, 
but there are some changes in the detail. The information to be communicated to external 
providers may be different for each stage in selection process as indicated in  Table 43.1 . 

 In this chapter, we examine the seven requirements of clause 8.4.3, namely: 

 • Communicating product and service requirements (8.4.3a) 
 • Communicating approval requirements (8.4.3b) 
 • Communicating personnel competence conditions (8.4.3c) 
 • Communicating requirements for interaction (8.4.3d) 
 • Communicating performance control and monitoring conditions (8.4.3e) 
 • Communicating intent to perform verifi cation on provider’s premises (8.4.3f) 
 • Ensuring adequacy of specifi ed requirements (8.4.3) 

 Communicating processes, product and service requirements (8.4.3a) 

 What does this mean? 

 Communicating process, product and service requirements means conveying in terms that 
will be understood by the potential provider, requirements for the processes, products and 
services to be provided including those pertaining to their quality, quantity, delivery or 
availability. 

 Information for external 
providers 

 44 
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 Why is this necessary? 

 The provider needs to know what the organization requires before it can satisfy the need, 
and although the standard does not specifi cally require the information to be recorded, you 
need to document procurement requirements so that you have a record of what was ordered. 
This can then be used when the products or services have been delivered and the respective 
invoices arrive to confi rm that what has been received was what was ordered. The absence 
of such a record may leave you unable to resolve to your satisfaction unwanted product or 
unsatisfactory service. 

 How is this addressed? 

 The essential procurement information must be communicated to providers so that they 
know what you require, but it may take different forms depending on whether you are pro-
curing proprietary products or services, subcontracting manufacture or service delivery, 
commissioning bespoke services or outsourcing processes. 

 Product identifi cation 

 The product or service identifi cation should be suffi ciently precise as to avoid confusion 
with other similar products or services. The supplier may produce several versions of the 
same product and denote the difference by suffi xes to the main part number. To ensure you 
receive the product you require you need to carefully consult the literature provided and 
specify the product in the same manner as specifi ed in the literature or as otherwise advised 
by the supplier. 

 Purchasing specifi cations 

 If you are procuring the services of a provider to design and/or manufacture a product or 
design and/or deliver a service, you will need specifi cations which detail all the features and 
characteristics which the product or service is to exhibit. The reference number and version 
of the specifi cations need to be specifi ed in the event that they change after placement of 
contract. This is also a safeguard against the repetition of problems with previous supplies. 

 These specifi cations should also specify how the requirements are to be verifi ed so that 
you have confi dence in any certifi cates of conformity that are supplied. Products required 
for particular applications need to be qualifi ed for such applications and so the procurement 
documents will need to specify what qualifi cation tests are required. 

 Service level agreements 

 If you are outsourcing a process, you’ll need a service level agreement (SLA). This needs 
to include: 

 • The nature of the services required and their outcomes; 
 • The service levels in terms of quality and quantity for the key characteristics; 
 • The metrics and KPIs relative to the impact on the client organization; 
 • The critical elements of the process, including the trigger conditions, inputs, sequence 

of activities, outputs and resources; 
 • The boundary between the organization and the service provider; 
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 • The provisions to be put in place to mitigate known risks; 
 • The reporting requirements. 

 A more comprehensive list is provided in ISO 37500 Annex F. 

 Statutory and regulatory requirements 

 In addition to specifi c product and service requirements, the regulations that apply in the 
country of manufacture and the country of sale need to be identifi ed. This may result in two 
different sets of requirements. The regulations may be tougher in the country of sale than in 
the country of production. A process will therefore be needed that will enable you to keep 
track of changes in import and export regulations and identify all the relevant requirements 
you need to invoke in purchaser orders and contracts of service level agreements. 

 How is this demonstrated? 

 Demonstrating that the organization has communicated requirements for the processes, 
products and services to be provided may be accomplished by: 

 a) selecting a representative sample of external providers of processes, products and 
services; 

 b) retrieving the orders, contracts or service level agreements for these providers and 
showing that the specifi cations for the processes, products and services were included; 

 c) presenting feedback from the external providers that the requirements have been 
understood and will be implemented. 

 Communicating approval requirements (8.4.3b) 

 What does this mean? 

 Approval by the organization is a decision made after it has been demonstrated that products 
and services, methods, processes or equipment meet the requirements and perform the func-
tion or produce the results required. 

 Why is this necessary? 

 To have confi dence in an external provider’s capability to provide conforming products and 
services of the quality required, it is sometimes necessary to validate their products and ser-
vices, methods, processes or equipment before authorizing production or service delivery to 
commence. This enables problems to be detected and resolved on site before proceeding with 
production or service delivery and avoid stoppages when the products or services are used. 

 How is this addressed? 

 In general, the approval requirements may include as applicable: 

 • The application form to be submitted by the provider when applying for approval. 
 • The procedures to be followed. 
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 • The specifi cations defi ning the product or service characteristics. 
 • Production or service delivery process descriptions. 
 • Process capability studies. 
 • Risk assessments identifying the risks, their probability of occurrence and the provi-

sions made to mitigate them by design. 
 • Hazards analysis and resulting warning notices and precautions to be taken in handling, 

storage and use. 
 • Verifi cation and validation reports testifying conformity with the declared 

specifi cations. 
 • The conditions under which approval is granted and by which product may be released 

or services delivered, including advertising restrictions. 
 • The information that is to be supplied with every delivery. 

 How is this demonstrated? 

 Demonstrating that approval requirements have been communicated to external providers 
may be accomplished by: 

 a) selecting a representative sample of external providers of processes, products and 
services where their approval by the organization is deemed necessary; 

 b) retrieving the orders, contracts or service level agreements for these providers and 
showing that the conditions communicated to providers included requirements for 
approval of products and services, methods, processes or equipment; 

 c) presenting feedback from the external providers that the requirements have been 
understood and will be implemented. 

 Communicating personnel competence conditions (8.4.3c) 

 What does this mean? 

 When procuring services, the quality of the output often depends far more on the com-
petence of the people supplying the service than the materials or equipment they may be 
using. If it is expected that the people supplying the service be qualifi ed to a particular 
level or have demonstrated their competence in a particular fi eld, occupation or activity 
to a professional body, this needs to be specifi ed. Processes that are outsourced will be 
expected to be carried out by personnel at least as competent as when the process was car-
ried out in house. 

 Why is this necessary? 

 Products can often be tested to prove they satisfy requirements regardless of the quali-
fi cations or competence of the people who designed and built them. With services, it is 
somewhat different as a service is often experienced as it is being delivered, and therefore 
if the people delivering it are not qualifi ed or competent they could do serious harm to 
the organization’s personnel, property or reputation. There may be situations where the 
provider’s staff interface directly with your customer, and you will need to have confi -
dence that such staff will not say or do anything that will harm your relationship with 
your customer. 
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 How is this addressed? 

 If there are specifi c qualifi cations or levels of competence required these should be stated 
in the procurement information, for example, gas fi tters should be registered with Gas Safe 
Register, teachers should hold a nationally recognized teaching certifi cate, welders should 
hold a nationally recognized certifi cate in welding and medics should hold a nationally rec-
ognized medical qualifi cation and be registered with the appropriate professional body. 

 For outsourced processes the qualifi cations and competences required of the personnel 
engaged in the process should be no different than if the process was being carried out in-
house. Where providers’ staff interface directly with your customers, you will probably need 
to vet them to be confi dent they exhibit the appropriate inter personal skills and specialist 
knowledge and this will need to be written into the information provided. 

 There is an expectation when engaging professional services that their staff will be appro-
priately qualifi ed and behave in a professional manner. Sometimes the uniform is accepted 
as proof the wearer is competent, but we can be easily fooled. As a way of protecting your 
interests you might consider including a general clause in the terms and conditions of pro-
curement to the effect that the client expects that personnel engaged by the provider are 
qualifi ed to relevant national standards and are competent to carry out the work detailed in 
the order/contract to the standards specifi ed. 

 How is this demonstrated? 

 Demonstrating that your organization has communicated its requirements for competence 
and qualifi cation of persons to external providers may be accomplished by: 

 a) selecting a representative sample of external providers of processes, products and ser-
vices where requirements for competence and qualifi cations are deemed necessary; 

 b) retrieving the orders, contracts or service level agreements for these providers and 
showing that the conditions communicated to providers included requirements for 
competence and qualifi cations; 

 c) presenting feedback from the external providers that the requirements have been 
understood and will be implemented. 

 Communicating requirements for interaction (8.4.3d) 

  Box 44.1    Revised requirement on QMS requirements 
 In the 2008 edition purchasing information was required to include quality manage-
ment system requirements. This requirement does not appear in the 2015 edition, and 
in its place are three separate requirements: 

 8.4.2b: defi ne the controls that it intends to apply to an external provider (these 
are the QMS requirements) 

 8.4.2b: defi ne the controls that it intends to apply to the resulting output (these are 
the product and service monitoring, verifi cation and approval requirements) 

 8.4.3d: to communicate requirement to external providers for their interactions 
with the organization (these are the organizational interface requirements) 



666 Part 8 Operation

 What does this mean? 

 Interaction between an organization and its external providers occurs at various stages 
throughout the duration of a partnership, contract or in executing an order. The standards 
from which ISO 9001 was derived in the 1980s contained clauses requiring the contractor 
to interface with the customer’s representative for various reasons and this requirement is a 
modern equivalent (see Box 44–1). 

 Why is this necessary? 

 There needs to be interaction between an organization and its external providers for both 
parties to be certain as to what the other party requires, to plan, avoid surprises, progress 
issues, gain confi dence and maintain a mutually benefi cial relationship. 

 How is this addressed? 

 Either within the standard terms and conditions for procurement, the contract, order or sepa-
rate QMS requirements the organization transmits information to the provider and requires, 
for example, 

 • Access to certain records; 
 • Access to witness certain events or verify product or service; 
 • Acknowledgment to the receipt of information; 
 • Attendance at certain meetings; 
 • Collaboration in certain investigations; 
 • Investigation and reporting of certain problems; 
 • Notifi cation of any measurement capability that exceeds the known state of the art; 
 • Notifi cation of any opportunities for saving costs, reducing delivery timescales or 

improving quality that are within the scope of the agreement; 
 • Notifi cation of any potential or actual situation that may adversely affect the quality, 

delivery or cost of the products and services to be supplied; 
 • Notifi cation of certain events; 
 • Notifi cation of corrective actions taken; 
 • Notifi cation of damage, loss or malfunction in property provided by the 

organization 
 • Notifi cation of nonconformities in products from subcontractors designated by the 

organization; 
 • Submission of certain reports and requests for concession. 

 How is this demonstrated? 

 Demonstrating that the organization has communicated to external providers its require-
ments for their interactions with the organization may be accomplished by: 

 a) selecting a representative sample of external providers of processes, products and 
services where specifi c requirements for interaction are deemed necessary; 

 b) retrieving the orders, contracts or service level agreements for these providers and 
showing that the conditions communicated to providers included requirements for 
interaction; 
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 c) presenting feedback from the external provider that the requirements have been under-
stood and will be implemented. 

 Communicating performance control and monitoring 
conditions (8.4.3e) 

 What does this mean? 

  Box 44.2    New requirement for control and monitoring 
 In the 2008 version the actions of the organization relative to the external provider’s 
performance was implied within the requirement to select suppliers based on their 
ability to supply product in accordance with the organization’s requirements. This new 
requirement implies performance data would be available from external providers on 
which to base such decisions. 

 Basically, this means getting agreement from your external providers to the methods you’ll 
use to control and monitor their performance. Control in this context means the ability to 
regulate progress and deliveries, etc., during the tenure of the contract/agreement. 

 As is stated in clause 8.4.1, external providers are required to be selected on their ability 
to provide processes or products and services in accordance with requirements. Knowledge 
of a provider’s ability is gained either from past performance or a planned evaluation as 
explained in the section “Classifi cation of external providers” in  Chapter 42 . Past and cur-
rent performance enables organizations to make decisions. 

 Why is this necessary? 

 There are three reasons: 

 • The organization may need to control the progression of work carried out by the pro-
vider to grant stage approval or to align with their schedules and avoid abortive work. 

 • In defi ning the controls, the organization intends to apply to an external provider, 
clause 8.2.2c (2) requires the effectiveness of the controls applied by the external 
provider to be taken into consideration. The organization won’t be able to do this 
unless it is monitoring the external provider’s performance. 

 • Where an organization maintains a vendor rating system, it will assign a rating to 
external providers based on data collected about their performance. This will be used 
in the selection process and in continuing a mutually benefi cial relationship. It is 
therefore prudent to tell your external providers of the ratings being assigned and the 
methods employed to calculate them. 

 How is this addressed? 

 You need to determine what data you need to collect about your external providers and 
whether you intend to take a hands-off approach or a hands-on approach. With a simple pur-
chase, you place an order and if your provider is customer focused you’ll receive: 
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 • an acknowledgement of the order; 
 • notifi cation that the consignment has been prepared for delivery; 
 • notifi cation that the consignment has been dispatched; 
 • the goods within the notifi ed time. 

 These are four stages that may be monitored which you don’t normally need to require your 
provider to notify you about. A hands-off approach is one you’ll take when you have consid-
erable confi dence in a provider’s capability but you may still want to monitor achievement 
of key milestones. 

 A hands-on approach is one you’ll take with more complex purchases where you need 
to examine the output at key milestones before permitting the provider to proceed or to 
authorize transition from development into production, the release of product or the start or 
stoppage of a service. 

 How is this demonstrated? 

 Demonstrating that the organization has communicated to its external providers the require-
ments for the control and performance monitoring it will apply may be accomplished by: 

 a) selecting a representative sample of external providers of processes, products and 
services where specifi c requirements for control and performance monitoring by the 
organization are deemed necessary; 

 b) retrieving the orders, contracts or service level agreements for these providers and 
showing that the conditions communicated to providers included requirements for 
control and performance monitoring by the organization; 

 c) presenting feedback from the external provider that the requirements have been under-
stood and that they will cooperate. 

 Communicating intent to perform verifi cation on provider’s 
premises (8.4.3f) 

 What does this mean? 

 If you choose a verifi cation method other than receipt inspection that involves a visit to the 
provider’s premises, the provider has a right to know, and the proper vehicle for doing this 
is through the procurement information such as a contract, order or service level agreement. 

 Why is this necessary? 

 The provider needs to know if you or your customers intend to enter its premises to verify 
product before shipment or very service while it is being delivered so that they may make 
the necessary arrangements and establish that the proposed methods are acceptable to them. 

 How is this addressed? 

 Verifi cation by the organization 

 The acceptance methods need to be specifi ed at the tendering stage so that the provider can 
make provision in the quotation to support any of your activities on site. When you visit a 
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provider, you enter its premises only with their permission. The product remains their property 
until you have paid for it, and therefore you need to be very careful how you behave. The con-
tract or order is likely to only give access rights to products and areas related to your contract 
and not to other products or areas. You cannot dictate the methods the provider should use 
unless they are specifi ed in the contract, as will likely be the case with outsourced processes. 
It is the results in which you should be interested, not the particular practices, unless you have 
evidence to demonstrate that the steps they are taking will adversely affect the results. 

 Verifi cation by your customer 

 In cases where your customer requires access to your providers to verify the quality of 
products and services, you will need to transmit this requirement to your provider in the 
procurement information and obtain agreement. Where a fi rm’s business is wholly that of 
contracting to customer requirements, a clause giving their customers certain rights will 
be written into their standard trading conditions. If this is an unusual occurrence, you need 
to identify the need early in the contract and ensure it is passed on to those responsible for 
preparing subcontracts. You may also wish to impose on your customer a requirement that 
you are given advanced notice of any such visits so that you may arrange an escort. Unless 
you know your customer’s representative very well, it is unwise to allow unaccompanied 
visits to your providers. You may, for instance, have changed, for good reasons, the require-
ments that were imposed on you as the main contractor when you prepared the subcontract 
and in ignorance your customer could inadvertently state that these altered requirements are 
unnecessary. They may be unnecessary for their purposes but not yours. 

 Customer visits are to gain confi dence and not to accept product or service. The same 
rules apply to you when you visit your external providers. The fi nal decision is the one made 
on receipt or sometime later when the product is integrated with your equipment and you can 
test it thoroughly in its operating environment or equivalent. 

 How is this demonstrated? 

 Demonstrating that your organization has communicated its requirements for verifi cation 
or validation activities that it, or its customer, intends to perform at the external provider’s 
premises may be accomplished by: 

 a) selecting a representative sample of external providers of processes, products and 
services where on site activities were deemed necessary; 

 b) retrieving the orders, contracts or service level agreements for these providers and 
showing that the conditions communicated to providers included requirements for 
verifi cation or validation activities that it, or its customer intended to perform on the 
provider’s premises; 

 c) presenting feedback from the external providers that the requirements have been 
understood and will be implemented. 

 Ensuring adequacy of specifi ed requirements (8.4.3) 

 What does this mean? 

 The adequacy of information for external providers is judged by the extent to which 
it accurately refl ects the requirements of the organization for the products concerned. 



670 Part 8 Operation

Communication of such requirements to the supplier can be verbal or through documenta-
tion and processed by post or electronically. 

 Why is this necessary? 

 The acceptance of an order or contract by an external provider places the organization under 
an obligation to accept product or service that meets the stated requirements. It is therefore 
important that such information is deemed adequate before being released to the supplier. 

 How is this addressed? 

 Prior to orders being placed, the procurement information should be checked to verify that it 
is fi t for its purpose. The extent to which you carry out this activity should be based on risk, 
and if you choose not to review and approve all purchasing information, your procedures 
should provide the rationale for your decision. In some cases, orders are produced using a 
computer and transmitted to the external provider directly without any evidence that the 
order has been reviewed or approved. The purchase order does not have to be the only pro-
curement document. If you enter procurement data onto a database, a simple code used on a 
purchase order can provide traceability to the approved documents. 

 You can control the adequacy of the procurement data in at least four ways: 

 • Provide the criteria for staff to operate under self-control. 
 • Classify orders depending on risk and only review and approve those that present a 

certain risk. 
 • Select those orders that need to be checked on a sample basis. 
 • Check everything they do (this is Theory X management and not recommended). 

 A situation where staff operate under self-control would be in the case of telephone orders 
where there is little documentary evidence that a transaction has taken place. There may be 
an entry on a computer database showing that an order has been placed with a particular 
provider. To ensure the adequacy of purchasing requirements, in such circumstances you 
would train the buyers in the use of the database and route purchase requisitions only to 
trained buyers for processing. 

 How is this demonstrated? 

 Demonstrating the adequacy of specifi ed requirements prior to their communication to 
external providers may be accomplished by: 

 a) presenting evidence of a process for transmitting procurement information to external 
providers; 

 b) presenting evidence of the methods employed to ensure the adequacy of information 
before communication to the chosen provider; 

 c) selecting a representative sample of orders, contracts and service level agreements and 
retrieving evidence which confi rms that the procurement information was transmitted 
to providers in accordance with the prescribed methods by the authorized people at 
the stages identifi ed in the process description; 

 d) retrieving records pertaining to these samples which demonstrate that no issues with 
information adequacy were reported following its receipt by the provider. 



 Introduction 
 The requirements referred to in this section of the standard refer to the controls to be exer-
cised over two of the principal processes: production and service delivery. These are the 
processes that are cycled repeatedly to replicate products and services to the same standard 
every time. The design process is a journey into the unknown, whereas the production and 
service delivery process is a journey along a proven path with what is expected to be a 
predictable outcome. The design process requires control to keep it on course towards an 
objective, the production and service delivery processes require control to maintain output 
to a prescribed standard. 

 Production and service provision are controlled in two different ways. Product quality can 
be controlled by controlling the product that emerges from the producing processes or by 
controlling the processes through which the product passes. Process control relies on con-
trol of the factors that infl uence the results of the process, whereas product control relies on 
verifi cation of the product as it emerges from the process. If you concentrate on the process 
using the results of the product verifi cation and eliminate the root cause of variation, you will 
gradually reduce rework until all output products are of consistent quality. It will therefore 
be possible to reduce dependence on output verifi cation (the third of Deming’s 14 points). 

 Controlling a service is more like controlling a process than controlling a product. At each 
stage, there may be interaction with a customer and more opportunities to enhance customer 
satisfaction or to disappoint. The outcome is the accumulation of satisfaction or disappoint-
ment through the process, and therefore with services, particularly customer-facing services, 
there are fewer opportunities to hide mistakes and rework. 

 The headings in clause 8.5 of ISO 9001 are a little confusing. The title of the fi rst section, 
 Control of production and service provision , implies that the subsequent sections serve some 
other purpose than the control of production and service provision when in fact they are 
wholly part of it. It is also confusing that release of product is mentioned in 8.5.1 but then 
addressed in 8.6 and not 8.5. However, the logic behind this is that these two clauses address 
requirements that are applicable to both  production and service provision  and  externally pro-
vided processes, products and services . It’s yet another example of how requirements cannot 
be taken in isolation or that clause headings cannot be interpreted as being all inclusive. 

 Implementing production and service provision under controlled conditions means that 
there are: 

 a) Known inputs (i.e. we know what inputs to expect). 
 b) Known outputs (i.e. we know what outputs to expect). 
 c) Known customers for the outputs. 

 Control of production and 
service provision 

 45 
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 d) Known sequence and interaction of sub-processes (the sequence in which activities 
are to be carried out and which processes we interact with to obtain inputs and deliver 
outputs). 

 e) Known methods (for preparing, carrying out, checking and releasing work). 
 f) Known criteria (for how well the work is to be carried out and the results to be 

achieved). 
 g) Known and available resources. 
 h) Known responsibilities and authorities. 
 i) Known capability (i.e. we know what the process will produce in terms of its quantity, 

quality and how long on average it will take). 
 j) Known infl uences on the process that must be managed to minimize risks to its 

capability. 

 All of these basically come from looking at clause 4.4a) to g), thus promoting the use of the 
process approach as per clause 5.1.1d). 

 Top management is also required in clause 5.1.1d) to promote the use of risk-based think-
ing which means that the degree of control exercised over production and service provision 
needs to be proportionate to the potential impact of identifi ed risks on conformity of prod-
ucts and services. 

 In this chapter, we examine seven requirements of clause 8.5.1, namely: 

 • Availability of documented information (8.5.1) 
 • Availability and use of suitable monitoring and measuring resources (8.5.1e) 
 • Monitoring and measurement activities (8.5.1c) 
 • Use of suitable infrastructure and environment (8.5.1d) 
 • Competence and qualifi cation of personnel (8.5.1e) 
 • Validation of processes (8.5.1f) 
 • Actions to prevent human error (8.5.1g) 

 Release, delivery and post-delivery (8.5.1h) are addressed in  Chapter 50 . 
 The information, infrastructure, environment, monitoring, measurements and competent 

people are determined are provided by other processes, and therefore the focus here is on 
making sure that they are available to and used in production and service delivery processes. 

 Availability of documented information (8.5.1a) 

 What does this mean? 

 The documented information to be available is intended to defi ne what is to be produced 
or provided, what requirements it has to meet and what work is required to be carried out. 
These requirements are expressed in terms of 

 a) the characteristics of the products to be produced; 
 b) the characteristics of the services to be provided; 
 c) the activities to be performed; 
 d) the results to be achieved. 

 The organization is given the option to choose which are applicable because documented 
information on each of these may not be necessary if the personnel possess the knowledge 
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through training or experience, for example, the competent plumber does not need to have 
available the information defi ning basic pipe jointing and routing criteria or the sequence of 
activities in installing a central heating system, as this will be learnt during training. How-
ever, there should be a checklist to prompt the plumber to make sure he has not forgotten 
anything of importance. 

 The information is the input to the production or service delivery process, usually coming 
out of the planning process, but may be direct from customers. It may take the form of defi ni-
tive specifi cations, service level agreements, drawings, layouts or any information that speci-
fi es the physical and functional characteristics that the product or service is required to exhibit. 

 Why is this necessary? 

 Without information specifying the product to be produced or the service to be provided, 
there is no sound basis on which work can be controlled. The people doing the work need to 
know what it is they are required to so and when it is required to be completed. 

 How is this addressed? 

 To ensure the right information is available, a communication channel needs to be opened 
between the operations planning process and the production and service delivery processes. 
Along this channel needs to pass all the information required to produce the product and 
deliver the service. At a minimum, there should be documented information defi ning the work 
to be carried out, when it’s to be completed and for whom it’s being provided so the provider 
knows who the customer is and can therefore access any relevant information. Although com-
petent personnel don’t need to be told how to do their job, they are not clairvoyant! 

 Provision also needs to be made for transmitting changes to this information in such a man-
ner that the recipients can readily determine the correct information to use, what the changes 
are and why they have been made so that the user is more aware of the results to be achieved. 

 How is this demonstrated? 

 Demonstrating that documented information that defi nes the characteristics of the products 
and services is available may be accomplished by: 

 a) presenting evidence of a process for making information defi ning product and service 
characteristics available to production and service personnel; 

 b) selecting a representative sample of people engaged in production and service provision 
and presenting evidence that the information they need to create product and service 
characteristics is available to them in accordance with the pre-defi ned process. 

 Availability and use of suitable monitoring and measuring 
resources (8.5.1e) 

 What does this mean? 

 Measurement is one of the key factors needed to control processes. This means providing 
the equipment needed to measure product features and monitor process performance and 
providing adequate training and instruction for this equipment to be used as intended. 
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 Why is this necessary? 

 Product and service quality can only be determined if the equipment needed to measure and 
monitor characteristics are available and used as intended. 

 How is this addressed? 

 When designing the process for producing product or delivering service, you should have 
provided stages at which product or service features are verifi ed. You may also need to 
install monitoring devices that indicate when the standard operating conditions have been 
achieved and whether they are being maintained. The equipment used to perform measure-
ments needs to be available where the measurements are to be performed. The monitoring 
devices need to be accessible to process operators for information on the performance of 
the process to be obtained. The monitoring equipment may be located in inaccessible places 
providing the signals are transmitted to the operators controlling the process. 

 How is this demonstrated? 

 Demonstrating that suitable monitoring and measuring resources are available and used may 
be accomplished by: 

 a) presenting evidence of a process for making the planned monitoring and measuring 
resources available in production and service delivery processes; 

 b) presenting evidence of a process for training personnel in the use of the monitoring 
and measuring resources; 

 c) selecting a representative sample of people engaged in production and service provi-
sion and presenting evidence that: 

 i the monitoring and measuring resources specifi ed in the documented information 
they have been provided with is available for their use; 

 ii they have been trained in its use. 

 Monitoring and measurement activities (8.5.1c) 

 What does this mean? 

 Monitoring and measurement is the means by which product and process characteristics 
are determined, and this requirement means carrying out the planned monitoring and mea-
surement activities. The specifi cations defi ne the target values and the process description 
or plan defi nes when measurements should be taken to ascertain whether the targets have 
been met. 

 Why is this necessary? 

 To control product quality, the achieved characteristics need to be measured and the process 
operating conditions need to be monitored. All controls need a verifi cation stage and a feed-
back loop. You cannot control production or service delivery processes without performing 
verifi cation. 
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 How is this addressed? 

 Either the planning documents, checklists or training will designate the stages where moni-
toring and measurement activities are to be carried out and may include monitoring facilities 
as well as a verifi cation of process parameters and process outputs. 

 To carry out the planned monitoring and measurement at appropriate stages: 

 • The monitoring provisions need to be in place routing data from sensors to those 
responsible for monitoring and measurement at the designated stages (7.1.5 and 
8.5.1b). 

 • The measurement equipment needs to be available where measurements are to take 
place (7.1.5 and 8.5.1b). 

 • The physical and psychological environment needs to be suitable for ensuring valid 
and reliable results (7.1.4 and 8.5.1d). 

 • The people need to be competent in the operation of the equipment and interpretation 
of the data (7.2 and 8.5.1e). 

 • The acceptance criteria need to be available (8.5.1a). 

 Of all these conditions, the psychological environment is crucial because the people must be 
motivated to carry out the planned monitoring and measurement and not be put under pres-
sure to skip those stages in the plan because of failures in other processes or approaching 
deadlines. 

 How is this demonstrated? 

 Demonstrating that monitoring and measurement activities are being implemented at appro-
priate stages may be accomplished by: 

 a) presenting evidence of the plans for carrying out monitoring and measurement of 
processes and process outputs in production and service delivery; 

 b) selecting a representative sample of planned monitoring and measurement activities 
and providing evidence that they have been carried out at the designated stages using 
the acceptance criteria provided. 

 Use of suitable infrastructure and environment (8.5.1d) 

 What does this mean? 

 This means using the infrastructure and environment that has been provided as per clauses 
7.1.3 and 7.1.4 rather than carrying out production and service delivery in facilities and an 
environment which has not been designated for this purpose. 

 Why is this necessary? 

 Process outputs cannot be achieved unless the physical resources that are essential to per-
form the work are used. In any other state, people would be employed to compensate for the 
inadequacies of the infrastructure and environment – a state that can be sustained in some 
circumstances but not for long without degrading the quality of the work. 
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 How is this addressed? 

 The infrastructure and environment needed will have been determined in planning the pro-
cesses. To ensure that personnel engaged in production and service delivery processes know 
which equipment and facilities to use, they can be: 

 a) Identifi ed in job orders, work instructions or other process documentation or; 
 b) Designated areas can be provided to produce specifi c products or delivery of specifi c 

services where all the infrastructure and physical environment is available. 

 How is this demonstrated? 

 Demonstrating that infrastructure and environment suitable for the operation of processes is 
used may be accomplished by: 

 a) presenting documented information which identifi es any special infrastructure and 
environment that is to be use in production and service delivery processes; 

 b) selecting a representative sample of production and service delivery activities and 
providing evidence that they have been carried out using the designated infrastructure 
and environment. 

 Competence and qualifi cation of personnel (8.5.1f) 

 What does this mean? 

 This means that people performing production and service activities are to possess the ability 
to achieve intended results. The reason for adding  any required qualifi cations  is that people 
may have the ability to achieve results but not have any formal qualifi cations. In certain 
occupations, there may be legal or contractual requirements for accredited qualifi cations. 
This is one such situation where this requirement is applicable. There may also be situations 
where persons undergoing training are appointed and in such cases this requirement will 
apply to their supervisors. 

 Why is this necessary? 

 By not appointing competent people to perform production and service activities, you run 
the risk of mistakes being made and nonconforming outputs being produced or provided. 
Some services are regulated by law (e.g. healthcare services, legal services and certain engi-
neering services) and unqualifi ed people are prohibited from practicing; therefore, by not 
appointing appropriately qualifi ed people you run the risk of being prosecuted. 

 How is this addressed? 

 The determination and assessment of competence is addressed in  Chapter 29  and the provi-
sion of people in addressed in  Chapter 24 . 

 How is this demonstrated? 

 Demonstrating that the competent persons possessing required qualifi cations have been 
appointed may be accomplished by: 
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 a) presenting evidence of a process for appointing personnel to undertake work in pro-
duction and service delivery processes; 

 b) presenting evidence that the appointments are made based on competence and any 
necessary qualifi cations; 

 c) selecting a representative sample of personnel and presenting evidence that their 
appointments were made in accordance with the designated process. 

 Validation of processes (8.5.1g) 

 What does this mean? 

 Many processes do not present any diffi culty in the verifi cation of the resultant output before 
delivery regardless of the tools, personnel, facilities or other means used to carry out the 
process. However, there are some processes where the output is totally dependent on the 
competence of personnel, the capability of the equipment and the facilities and, what is 
more, where its performance cannot be fully verifi ed by examination of the output at any 
stage before delivery. For communication purposes, these processes are commonly referred 
to as  special processes . 

 Among such processes are welding, soldering, adhesive bonding, casting, forging, form-
ing, heat treatment, protective treatments and inspection and non-destructive test techniques, 
environmental tests and mechanical stress tests. The standard only requires process valida-
tion where, as a consequence of not being able to verify the output, defi ciencies become 
apparent only after the product is in use. 

 In service industries, there are many cases where there is no opportunity to verify the 
output before its delivery such as with medical, fi nancial and legal services. The service is 
provided instantaneously, and it’s only after the service has been rendered that it’s possible 
to verify whether it has been done properly. 

 Why is this necessary? 

 If any of these factors on which the performance of a process depends is less than adequate, 
defi ciencies may not become apparent until long after the product or service is installed, or 
used. Normally, product characteristics are verifi ed before release, but when this is not pos-
sible without destroying the product, the process needs to be qualifi ed as capable of only 
producing conforming product or delivering conforming service. 

 How is this addressed? 

 To limit the potential for defi ciencies to escape detection before the product is released or  
service is used, measures should be taken that ensure the suitability of all equipment, person-
nel, facilities and prevent varying conditions, activities or operations. A thorough assessment 
of the processes should be conducted to determine their capability to maintain or detect 
the conditions needed to consistently produce conforming product or service. The limits of 
capability need to be determined and the processes applied only within these limits. 

 You should produce and maintain a list of processes that have been validated as well as a 
list of the personnel who are qualifi ed to operate them. In this way, you can easily identify 
an unqualifi ed process, an unauthorized person or an obsolete list if you have neglected to 
maintain it. 
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 Where process capability relies on the competence of personnel, personnel operating such 
processes need to be appropriately educated and trained and undergo examination of their 
competency. If subcontracting manufacturing processes you need to ensure that the supplier 
only employs qualifi ed personnel and has qualifi ed process equipment and facilities. In pro-
duction, you need to ensure that only those personnel, equipment, materials and facilities 
that were qualifi ed are employed in the process; otherwise, you will invalidate the qualifi ca-
tion and inject uncertainty into the results. 

 Where there is less reliance on personnel but more on the consistency of materials, envi-
ronment and processing equipment, the particular conditions need to be specifi ed. Where 
necessary restrictions should be placed on the use of alternative materials, equipment and 
variations in the environment. Operating instructions should be used that defi ne the setup, 
operation and shutdown conditions and the sequence of activities required to produce con-
sistent results. The resultant product needs to be thoroughly tested using such techniques that 
will enable the performance characteristics to be measured. This may involve destructive 
tests to measure tensile and compressive strength, purity, porosity, adhesion, electrical prop-
erties, etc. In production, samples should be taken at set frequencies and the tests repeated. 

 The records of qualifi ed personnel using special processes should be governed by the 
training requirements. Regarding the equipment, you will need to identify the equipment and 
facilities required within the process specifi cations and maintain records of the equipment. 
This data may be needed to trace the source of any problems with product that was produced 
using this equipment. To take corrective action you will also need to know the confi guration 
of the process plant at the time of processing the product. If only one piece of equipment is 
involved, these records will give you this information, but if the process plant consists of 
many items of equipment which are periodically changed during maintenance, you will need 
to know which equipment was in use when the fault was likely to have been generated. 

 How is this demonstrated? 

 Demonstrating that special processes are subject to validation and periodic re-validation 
may be accomplished by: 

 a) presenting evidence of the analysis undertaken to determine which production and 
service delivery processes qualify as  special processes ; 

 b) selecting a representative sample of  special processes  and presenting evidence of 
validation of their capability to produce consistent results; 

 c) presenting evidence of planned and unplanned changes to production and service 
delivery processes and showing that following the changes re-validation was carried 
out on the special process affected by the change. 

 Actions to prevent human error (8.5.1g) 

 What does this mean? 

 Actions to prevent 

 There is an implication in the requirement that all human errors can be prevented, but 
despite error proofi ng by design, everyone can make errors no matter how well trained 
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and motivated they are Deming used The Red Bead Experiment to illustrate that differences 
between people arise almost entirely from action of the system in which they work and not 
from the people themselves (Deming, 1982). The source of the errors is therefore more likely 
to be in the system rather than the person. As the system is subject to infl uences outside the 
control of management, any action taken to address the risk of human error should be propor-
tionate to the potential impact on the conformity of products and services (see clause 6.1.1). 

 What is human error? 

 The term  human error  is defi ned by ISO as: “human action or inaction that can produce an 
unintended result” (ISO/IEC 2382:2015). The terms  mistake  and  error  are accepted alter-
natives; thus, ISO doesn’t draw any distinction between them or whether the actions were 
intended or unintended unlike other authorities. There is little more in the standard to help cat-
egorize human errors. However, James Reason, a professor of psychology at the University 
of Manchester has become somewhat of an authority about human error, and his research was 
used as a basis for the UK Health and Safety Executive’s guide to  Reducing error and infl u-
encing behaviour  (HSG48, 1999). This chapter draws on this guide which, although focused 
primarily on health and safety, is equally relevant to product and service quality. 

 HSG48 refers to human failure and draws a distinction between errors and violations. A 
human error is defi ned as “an action or decision which was not intended, which involved a 
deviation from an accepted standard, and which led to an undesirable outcome”. A violation 
is defi ned as “a deliberate deviation from a rule or procedure” (HSG48, 1999). The guide 
describes how the various types of human failure are related, and these are shown in  Fig-
ure 45.1  and described next.   

   Slips and lapses   are unintentional and occur in very familiar tasks which we can carry 
out without much need for conscious attention. These tasks are called  skill-based  
and are very vulnerable to errors if our attention is diverted, even momentarily. 
Slips and lapses are the errors which are made by even the most experienced, well-
trained and highly-motivated people. They are described as  actions-not-as-planned.  

   Slips   are failures in carrying out the actions of a task. 

Figure 45.1   Types of human failure (Adapted from HSG48, 1999)
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  Lapses  cause us to forget to carry out an action, to lose our place in a task or even 
to forget what we had intended to do. 

  Mistakes  are an unintentional consequence of an intentional action and are a more 
complex type of human error where we do the wrong thing believing it to be right. 
The failure involves our mental processes which control how we plan, assess infor-
mation, make intentions and judge consequences. Two types of mistakes exist: 
rule-based and knowledge-based. 

  Rule-based mistakes  occur when our behaviour is based on remembered rules or 
familiar procedures. We have a strong tendency to use familiar rules or solutions 
even when these are not the most convenient or effi cient. 

  Knowledge-based mistakes  occur when in unfamiliar circumstances we have to 
revert to consciously making goals, developing plans and procedures. Planning 
or problem solving needs us to reason from fi rst principles or use analogies. 
Misdiagnoses and miscalculations can result when we use knowledge-based 
reasoning. 

   Violations   are any deliberate deviations from rules, procedures, instructions and regula-
tions and are therefore intentional. Most violations are motivated by a desire to 
carry out the job despite the prevailing constraints, goals and expectations. Very 
rarely are they wilful acts of sabotage or vandalism. Violations are divided into 
three categories: 

   Routine violations   are where breaking the rule or procedure has become a normal 
way of working within the work group. 

   Situational violations   are where breaking the rule is due to pressures from the job 
such as being under time pressure, insuffi cient staff for the workload, the right 
equipment not being available or even extreme weather conditions. It may be 
very diffi cult to comply with the rule in a particular situation, or staff may think 
that the rule is unsafe under the circumstances. 

   Exceptional violations   rarely happen and only then when something has gone 
wrong. To solve a new problem, you feel you need to break a rule even though 
you are aware that you will be  taking a risk . You believe, falsely, that the benefi ts 
outweigh the risks. 

 To which humans is it referring 

 Although humans throughout the organization will make errors no matter what level their 
competence, in the context of  control of production and service provision  human error 
relates to the people engaged in these processes doing something which produces an unde-
sirable result. These people will include not only the people operating the machines, making 
the product or the front offi ce staff delivering the service but also those who are supervising 
them and the back-offi ce staff supporting them. However, the controls put in place in the 
processes that feed production and service delivery processes should have been designed to 
prevent human errors in these processes. 

 The ISO defi nition is broad enough to place slips, lapses, mistakes and violations within 
the category of human error. 

 The causes of human error that can result in incidents, accidents and near misses can 
equally result in nonconforming product or service. 
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 Why is this necessary? 

 Modern production processes have reduced opportunities for human error primarily by use 
of robotics, but there remain many other opportunities for error in the service industry where 
the services are primarily provided by people. Also, the consequences of human error can 
vary considerably between industries. A human error in the manufacture of a component 
may soon be detected before the component is released for delivery to a customer, but a 
human error in the operation of a nuclear power plant, an oil production platform, a surgical 
operation or in the transport of people by rail, sea or air may cost many lives. 

 How is this addressed? 

 Human error is a conclusion that is determined with hindsight, a social evaluation of behav-
iour after the fact, and therefore actions to prevent human error tend to be actions derived 
from experience. In the worst case, they are often the result of an inquiry where the recom-
mendation is:  This must never be allowed to happen again . 

  Box 45.1    Human factors in service delivery 
 In 1972 a British European Airways Hawker Siddeley Trident airliner came down in a 
fi eld near Staines, UK, with the loss of 118 lives. The crew had failed to maintain the 
correct air speed three minutes after taking off from London Heathrow airport. In the 
subsequent air accident investigation, it was found that the crash took place against 
the background of a pilots’ strike. The pilot had a pre-existing heart condition and 
had suffered a potentially distressing arterial event two hours before the crash which 
was likely to have been caused by an altercation between the captain and his co-pilot 
before take-off as they argued about the strike. It was also found that there was a lack 
of crew training on how to manage pilot incapacitation, and the crew wrongly disabled 
the stall recovery system due to being unaware of the stall protection systems. 

 There were other causes but the accident illustrates the importance of avoiding stress 
and distractions before undertaking a safety critical operation (Wikipedia (8) 2017). 

  Box 45.2    Changing conditions, not people 
 We cannot change the human condition, but we can change the conditions under which 
humans work. 

 (Reason, 2000) 

 Determining the risk of human errors and violations 

 The standard requires actions for preventing human error to be implemented but before 
we can do this, we need to have determined what actions are necessary and before that, 
what the risks are. The risks associated with the type of work undertaken by the organiza-
tion and actions to address them should have been identifi ed when “planning for the QMS” 
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(as addressed by 6.1.1), but further risks may be present that are associated with the particu-
lar confi guration of the production and service delivery processes, the working environment, 
infrastructure and the equipment being used. 

 One way of identifying risks is to ask what could go wrong in the process but as Reason 
points out, “when we think about boiling an egg and at what stages and in how many ways 
this relatively simple operation can be bungled, there would be a very long list of possibili-
ties making it appear highly unlikely that we could ever adequately chart the varieties of 
human error.” However, it turns out that human error is neither as abundant nor as varied as 
its vast potential might suggest. Not only are errors much rarer than correct action – they also 
tend to take a surprisingly limited number of forms (Reason, 1991). 

 Reason applies the following three question algorithms to distinguish between different 
kinds of intentional behaviour: 

 a) Were the actions directed by some prior intention? 
 b) Did the actions proceed as planned? 
 c) Did they achieve their desired end? 

 In any situation, if all the questions can be answered in the affi rmative, there’s no human 
error, but a negative result provides an indication of the nature of the error. 

 These forms of human error were identifi ed earlier, and now we turn our attention to some 
typical risks under each category: 

 SLIPS 

 • Performing an action too soon in a procedure or leaving it too late. 
 • Omitting a step or series of steps from a task. 
 • Carrying out an action with too much or too little strength (e.g. over-torqueing a bolt). 
 • Performing the action in the wrong direction (e.g. turning a control knob to the right 

rather than the left, or moving a switch up rather than down). 
 • Doing the right thing but on the wrong object (e.g. switching the wrong switch). 
 • Carrying out the wrong check but on the right item (e.g. checking a dial but for the 

wrong value). 

 LAPSES 

 • Distracted by sudden noise, a disturbance in the area or something that attracts our 
gaze away from what we are doing. 

 • Interrupted by a phone call, a co-worker, a supervisor. 
 • Preoccupied by anxieties in personal life or a work situation or mentally planning 

something unrelated to the work in hand. 

 MISTAKES 

 • Rules are unclear leading to users making assumptions. 
 • Procedures over-complicated. 
 • Legitimate information not readily available so worker reverts to memory. 
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  Box 45.3    Performance-infl uencing factors 
 Performance-infl uencing factors (PIFs) are the characteristics of the job, the 
individual and the organization that infl uence human performance. Optimizing 
PIFs will reduce the likelihood of all types of human failure. (NB: This list is not 
exhaustive.) 

 Job factors 

 • Clarity of signs, signals, instructions and other information 
 • System/equipment interface (labelling, alarms, error avoidance/ tolerance) 
 • Diffi culty/complexity of task 
 • Mismatch between job requirements and people’s capabilities 
 • Routine or unusual 
 • Divided attention 
 • Procedures inadequate or inappropriate 
 • Preparation for task (e.g. permits, risk assessments, checking) 
 • Time available/required 
 • Tools appropriate for task 
 • Communication, with colleagues, supervision, contractor, other 
 • Working environment (noise, heat, space, lighting, ventilation) 

 Person factors 

 • Physical capability and condition 
 • Fatigue (acute from temporary situation, or chronic) 
 • Stress/morale 
 • Work overload/underload/ability to cope 
 • Competence to deal with circumstances 
 • Motivation vs. other priorities 

 Organization factors 

 • Work pressures (e.g. production vs. safety) 
 • Level and nature of supervision/leadership 
 • Communication 
 • Manning levels 
 • Peer pressure 
 • Clarity of roles and responsibilities 
 • Consequences of failure to follow rules/procedures 
 • Effectiveness of organizational learning (learning from experiences) 
 • Organizational or safety culture (e.g. everyone breaks the rule) 

 Source (HSE, 2016) 
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 ROUTINE VIOLATIONS 

 • The desire to cut corners to save time and energy. 
 • The perception that the rules are too restrictive. 
 • The belief that the rules no longer apply. 
 • Lack of enforcement of the rule. 
 • New workers starting a job where routine violations are the norm. 
 • Not realizing that this is not the correct way of working. 

 Causes of human error 

 People perform differently in different situations. Some principle factors that will affect 
a person’s performance are listed in  Box 45.4 : mismatches between job requirements and 
people’s capabilities provide the potential for human error. 

 Actions to reduce human error and violations 

 Errors can be prevented by designing products, services and processes that make it hard for 
people to do the wrong thing and easy for people to do the right thing. Many of the actions 
to prevent human error and violations can be taken in product and service design as well as 
in planning and the creation of procedures, instructions, forms and regulations, using such 
techniques as poka-yoke or error proofi ng; for example, 

 • Design forms so that data entry is intuitive, devoid of ambiguity and easy to check. 
 • Design jobs to avoid the need for tasks which involve very complex decisions, diagnoses 

or calculations (e.g. by writing procedures for rare events requiring decisions and actions). 
 • Check that job aids such as procedures and instructions are clear, concise, available, 

up to date and accepted by users. 
 • Consider using photographs or videos to demonstrate critical tasks. 
 • Make rules and procedures relevant, practical and where possible easily understood 

by people at a seventh grade level using the Felsch–Kincaid readability tests (a feature 
offered in Microsoft Offi ce). 

 If the risk cannot be eliminated by design, features can be provided so that the worker 
is alerted before an error is about to be made (e.g. the pop-up dialogue in a computer pro-
gramme before a fi le is closed or deleted) or when an error has been made (an audible alarm) 
so that action can be taken to prevent a nonconformity. For those errors that cannot be pre-
vented by design, other measures need to be taken. It is important to involve the workforce 
in both determining the actions to take and implementing those actions. HSG48 provides 
some useful tips in this area: 

 Human error 

 • Reduce the stresses which increase the frequency of errors; 
 • Make certain that arrangements for training are effective; 
 • Ensure proper supervision particularly for inexperienced staff, or for tasks where there 

is a need for independent checking; 
 • Consider the possibility of human error when undertaking risk assessments; 
 • Think about the different causes of human errors during incident investigations to 

introduce measures to reduce the risk of a repeat incident; and 
 • Monitor that measures taken to reduce error are effective. 
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 Violations 

 • Take steps to increase the chances of violations being detected (e.g. by routine 
monitoring); 

 • Think about whether there are any unnecessary rules; 
 • Explain the reasons behind certain rules or procedures and their relevance; 
 • Improve design factors that affect the likelihood of corner cutting; 
 • Involve the workforce in drawing up rules to try to increase acceptance; 
 • Improve the working environment; 
 • Provide appropriate supervision; 
 • Establish a quality-fi rst culture; 
 • Provide more training for abnormal and emergency situations; 
 • During risk assessments think about the possibility of violations; and 
 • Try to reduce the time pressure on staff to act quickly in novel situations. 

  Box 45.4    Risk treatment in rail transport 
 Driving involves spending long periods of time in the cab of a train. Drivers can be 
susceptible to fatigue and loss of alertness which could increase the probability of 
a human error. Shift rosters were redesigned to reduce the disruptions of circadian 
rhythms, and changes to the cab environment were designed to improve alertness. 

 How is this demonstrated? 

 Demonstrating that actions to prevent human error are being implemented may be accom-
plished by: 

 a) presenting evidence of an analysis of risks in production and service delivery, which 
identifi es the actions to be taken to reduce the likelihood of human error; 

 b) selecting a representative sample of planned actions and presenting evidence that they 
have been implemented; 

 c) retrieving records of nonconformities and customer complaints and showing that none 
were deemed to be caused by human error or violation of rules; 

 d) retrieving records indicating the achieved result of production and service delivery 
processes and showing that no performance failures were deemed to be caused by 
human error or violation of rules. 
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 46  Identifi cation and traceability 

 Introduction 
 The requirement for product identifi cation and traceability was included in the fi rst edition of 
ISO 9001. The change in the use of the word  product  has caused some minor alterations in 
the 2015 edition, as it is replaced by the word  output , but other than that it has not changed 
over the years. 

 Output identity is vital in many situations to prevent inadvertent mixing, to enable re-
ordering, to match outputs with documents that describe them and to do that basic of all 
human activities –  communicate . Often the names we give to things to describe them is suf-
fi cient for us to know immediately what the other person is talking about and to locate an 
item, but sometimes we need more defi nitive information, especially when all the things we 
are looking at look alike. We need to be sure not only that we have located the right item but, 
that it’s ready for use so we don’t inadvertently use it, post it, ship it, etc. In addition, if we 
encounter a faulty item we might want to fi nd all others with the same fault so that we can 
contain any consequences that might arise from their use. 

 In this chapter, we examine the three requirements of clause 8.5.2, namely: 

 • Identifying process outputs 
 • Identifying the status of process outputs 
 • Maintaining traceability 

 Identifying process outputs (8.5.2) 

 What does this mean? 

 The requirements for the identifi cation of process outputs are intended to enable outputs with 
one set of characteristics to be distinguishable from those with another set of characteristics. 
Where such situations cannot prevail, process outputs don’t require an identity. 

 First, it only applies to outputs during production and service provision that require a 
distinguishable identity, and second it only applies to outputs planned for incorporation into 
deliverable products and services. This includes conforming and non-conforming outputs 
which should be identifi ed accordingly (see next section). Unintended outputs such as waste, 
noise, pollution are excluded. 

 In the example of a fast food outlet referred to in  Chapter 35 , signs advertising the outlet 
in the right location pointing to the outlet were classed as an output a customer would look 
for. Although a process did place these signs at the designated location, these outputs were 
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outputs of the sign production process, not outputs of the service delivery process and there-
fore not the type of output to which this requirement applies. 

 Why is this necessary? 

 Without codes, numbers, labels, names and other forms of identifi cation we cannot ade-
quately describe the product or service to anyone else or be certain we are looking at the 
right product. The output must be identifi ed in one way or another otherwise it cannot be 
matched to its specifi cation. 

 How is this addressed? 

 Output identity during production 

 Separate identity is necessary where it is not inherently obvious. If outputs are so dissimilar 
that inadvertent mixing would be unlikely to occur, a means of physically identifying the 
products is probably unnecessary.  Inherently obvious  in this context means that the physi-
cal differences are large enough to be visible to the untrained eye. Functional differences, 
therefore, no matter how signifi cant as well as slight differences in physical characteristics 
such as colour, size, weight and appearance would constitute an appropriate situation for 
documented identifi cation procedures. 

 Identifying product and its components should start at the design stage when the product 
is conceived. The design should be given a unique identity, a name or a number and that 
should be used on all related information. When the product emerges into production, the 
product should carry the same number or name; in addition it should carry a serial number 
or other identifi cation to enable product features to be recorded against specifi c products. If 
verifi cation is on a go or no-go basis, product does not need to be serialized. If measurements 
are recorded some means should be found of identifying the measurements with the product 
measured. Serial numbers, batch numbers and date codes are suitable means for achieving 
this. This identity should be carried on all records related to the product. 

 Apart from the name or number given to a product, you need to identify the version and 
the modifi cation state so that you can relate the revision of the drawings and specifi cations 
to the product they represent. Products should either carry a label or markings with this type 
of information in an accessible position or bear a unique code number that is traceable to 
such information. 

 You may not possess any documents that describe purchased product. The only identity may 
be marked on the product itself or its container. Where there are no markings, information from 
the supplier’s invoice or other such documents should be transferred to a label and attached 
to the product or the container. Information needs to be traceable to the products it represents. 

 The method of identifi cation depends on the type, size, quantity or fragility of the prod-
uct. You can mark the product directly (provided the surface is not visible to the end user 
unless of course identity is part of the brand name) tie a label to it or the container in which 
it is placed. You can also use records remote from the product providing they bear a unique 
identity that is traceable to the product. 

 There are, of course, situations where attaching an identity to a product would be imprac-
tical such as for liquids or items too small but the output nevertheless has an identity that is 
conveyed through the packaging and associated information. In the food industry, the bis-
cuits on the conveyor might not carry an identity but the box into which they are packed does 
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as does the instruction that ordered the biscuits to be produced. Thus, identifying a product 
by suitable means might require the product to be labelled, or might require the container to 
be labelled. 

 Marking products has its limitations because it may damage the product, be removed or 
deteriorate during subsequent processing. If applied directly to the product, the location 
and nature of identifi cation should be specifi ed in the product drawings or referenced pro-
cess specifi cations. If applied to labels which are permanently secured to the product, the 
identifi cation needs to be visible when the product is installed to facilitate checks without 
its removal. If the identity is built into the forging or casting, it is important that it is legible 
after machining operations. One situation which can be particularly irritating to customers is 
placing identifi cation data on the back of equipment and then expecting the customer to state 
this identity when dealing with a service call, thus causing delay while the customer dives 
under the desk to locate the serial number and drops the telephone in the panic! 

 Output identity during service provision 

 Services are somewhat different. Many are not identifi ed other than by the nature of what 
the organization does by generic categories such as investment, mortgage, fi nancial planning 
services of banks. Where there are differences for instance in interest rates, the  products  are 
given different names such as instant access account, 90-day account and so on. Process 
outputs are often in the form of documented information which at the least should carry a 
distinguishing title and date. 

 How is this demonstrated? 

 Demonstrating that suitable means to identify process outputs have been used may be 
accomplished by: 

 a) presenting evidence of a product identifi cation process and identifi cation conventions; 
 b) selecting a representative sample of process outputs and producing evidence that they 

are identifi ed in accordance with the prescribed conventions; 
 c) searching the database of recorded nonconformities, including customer complaints to show 

that none were traceable to an output lacking identity or having an unsuitable identity. 

 Identifying the status of process outputs (8.5.2) 

 What does this mean? 

 Output status with respect to monitoring and measurement means an indication as to whether 
the output conforms or does not conform to specifi ed requirements. Thus, identifying output 
status enables verifi ed outputs to be distinguishable from unverifi ed outputs and conforming 
outputs to be distinguishable from nonconforming outputs. 

 Why is this necessary? 

 Measurement does not change an output but does change our knowledge of it. Therefore, it 
is necessary to identify which outputs conform and which do not so that inadvertent mixing, 
processing or delivery is prevented. 
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 How is this addressed? 

 Identifying status in production 

 The most common method of denoting output status is to attach labels either to the 
item or to containers holding it. Green labels are often used for acceptable good and red 
labels for reject goods. Labels should remain affi xed until the product is either packed 
or installed. Labels should be attached in a way that prevents their detachment during 
handling. If labels need to be removed during further processing, the details should be 
transferred to inspection records so that later the status of the components in an assembly 
can be checked through the records. At dispatch, product status should be visible. Any 
product without status identifi cation should be quarantined until re-verifi ed and found 
conforming. Once a product has passed through the demand fulfi lment process and is in 
use, it requires no status identity unless it is returned to the production process for repair 
or other action. 

 It should be possible when walking through a machine shop, for example, to identify 
which items are awaiting verifi cation, which have been verifi ed and found conforming and 
which have been rejected. If, by chance, an item was to become separated from its parent 
batch, it should still be possible to return the item to the location from whence it came. A 
machine shop is where this type of identifi cation is essential – it is where mix-ups can occur. 
In other places, where mix-ups are unlikely, verifi cation status identifi cation does not need 
to be so explicit. 

 Identifying output status is not just a matter of tying a label on the item. The status 
should be denoted by an authorized signature, stamp, mark or other identity which is 
applied by the person making the accept or reject decision and which is secure from mis-
use. Signatures are acceptable as a means of denoting verifi cation status on paper records 
but are not suitable for computerized records. Secure passwords and write-only protec-
tion must be provided to specifi c individuals. Signatures in a workshop environment are 
susceptible to deterioration and illegibility that is why numbered inspection stamps with 
unique markings evolved. The ink used has to survive the environment, and if the labels 
are to be attached to the product for life, it is more usual to apply an imprint stamp on soft 
metal or bar code. 

 In some situations, the location of an item can constitute adequate identifi cation of item 
status. However, these locations need to be designated as Awaiting Inspection, Accepted 
Product or Reject Product or other such labels as appropriate to avoid the inadvertent place-
ment of items in the wrong location. The location of an item in the normal production fl ow 
is not a suitable designation unless an automated transfer route is provided. 

 If you use inspection stamps, you will need a register to allocate stamps to particular 
individuals and to indicate which stamps have been withdrawn. When a person hands in his 
stamp, it is good practice to avoid using the same number for 12 months or so to prevent 
mistaken identity in any subsequent investigations. 

 Identifying status in service provision 

 At any stage of providing a service where there are items awaiting to be checked there may 
be items that fail the checks that need to be reworked or destroyed and the same provi-
sions as described for production would apply. When a service or part of a service is out of 
action, users need to be notifi ed. Public conveniences are closed while being cleaned and a 
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sign placed across the entry; in hotels rooms are denoted  not ready  on the accommodation 
register until the housekeeping staff have vacated when the status is changed. If there is a 
possibility that a service that is not ready can be inadvertently be perceived as serviceable 
provisions should be made to mitigate this risk. 

 Services that rely on products should carry a label or a notice to denote their serviceability when 
accessed. A bank cash machine is one example where a notice is displayed when the machine is 
out of service. In some cases, customers may need to be informed by letter or telephone. 

 With software, the verifi cation status can be denoted in the software as a comment or on 
records testifying its conformance with requirements. 

 With documentation, you can either denote verifi cation status by an approval signature 
on the document or by a reference number, date and issue status that is traceable to records 
containing the approval signatures. 

 How is this demonstrated? 

 Demonstrating that the status of outputs is identifi ed with respect to monitoring and mea-
surement throughout production and service provision may be accomplished by: 

 a) presenting evidence of a process for identifying verifi cation status; 
 b) selecting a representative sample of items at various stages of production and service 

provision and showing that their verifi cation status can be determined. 

 Maintaining traceability (8.5.2) 

 What does this mean? 

 Traceability is a process characteristic. It provides the ability to trace something through 
a process to a point along its course either forwards or backwards through the process and 
determine as necessary; its origin, its history and the conditions to which it was subjected. 
Traceability may be a requirement of the customer, legislation or statutes or simply a require-
ment of the organization to conduct investigations when events do not proceed as planned. 
Traceability therefore does not need to be a customer requirement for this requirement of 
ISO 9001 to apply. 

 Why is this necessary? 

 One needs traceability to fi nd the root cause of problems. If records cannot be found which 
detail what happened to an item, then nothing can be done to prevent its recurrence. Traceabil-
ity is key to enabling corrective action, product recall and defending product liability claims. 

 In situations of safety or national security, it is necessary to be able to locate all products 
of a batch in which a defective product has been found to eliminate them before there is a 
disaster. It is also very important in the aerospace, automobile, medical devices and food and 
drugs industries – in fact, any industry where human life may be at risk due to a defective 
product being in circulation. 

 Traceability is also important to control processes. You may need to know which products 
have been through which processes and on what date if a problem is found sometime later. 
The same is true of test and measuring equipment. If, on being calibrated, a piece of test 
equipment is found to be out of calibration, it is important to track down all the equipment 
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which has been validated using that piece of measuring equipment. This in fact is a require-
ment of clause 7.1.5.2, but no requirement for traceability is specifi ed. 

 How is this addressed? 

 Providing traceability can be an onerous task. Some applications require items to be traced 
back to the original ingot from which they were produced. Traceability is achieved by coding 
items and their records such that you can trace an item back to the records at any time in its 
life. The chain can be easily lost if an item goes outside your control. For example, if you 
provide an item on loan to another organization for investigation and it is returned sometime 
later, without a certifi ed record of what was done to it and under what conditions it was 
stored and/or used, you have no confi dence in its integrity. Traceability is only helpful when 
the chain remains unbroken. It can also be costly to maintain. The system of traceability that 
you maintain should be carefully thought out so that it is economic. There is little point in 
maintaining an elaborate traceability system for the once in a lifetime event when you need 
it, unless your very survival or society’s survival depends on it. However, if there is a fi eld 
failure, to prevent recurrence, you will need to trace the component back through the supply 
chain to establish which operation on which component was not performed correctly simply 
to rule out any suggestion that other products might be affected. 

 The conventions you use to identify product and batches need to be specifi ed in the prod-
uct specifi cations and the stage at which product is marked specifi ed in the relevant proce-
dures or plans. Often such markings are automatically applied during processing, as is the 
case with printed circuits, mouldings, ceramics, castings, products, etc. Process setting up 
procedures should specify how the marking equipment or tools are to be set up. 

 If you do release a batch of product prior to verifi cation being performed and one out of 
the batch is subsequently found to be nonconforming, you will need to retrieve all others 
from the same batch. This may not be as simple as it seems. To retrieve a component which 
has subsequently been assembled into a printed circuit board, which has itself been fi tted 
into a unit along with several other assemblies, not only would you need a good traceability 
system, but also one that is constantly in operation. 

 It would be considered prudent to prohibit the premature release of product if you did not 
have an adequate traceability system in place. If nonconformity will be detected by the end 
product tests, allowing production to commence without the receipt tests being available 
may be a risk worth taking. However, if you lose the means of determining conformity by 
premature release, don’t release the product until you have verifi ed it as acceptable. 

 How is this demonstrated? 

 Demonstrating that the identifi cation of outputs is controlled when traceability is a require-
ment and that any documented information necessary is retained may be accomplished by: 

 a) presenting evidence of policies stipulating what needs to be traceable about an item 
and from what source it needs to be traceable; 

 b) presenting codes of practice that prescribe the conventions used to provide 
traceability; 

 c) selecting a representative sample of items that have been designated as traceable and 
using the established codes following the trail through the records to show that an 
unbroken chain exists to the intended source. 



 47  Property belonging to external 
providers 

 Introduction 
 Property belonging to external providers is any property owned or provided by a customer 
or supplier for use or embodiment during the course of a contract. Typical examples include: 

 • Your organization is building a house, vehicle, or other structure for the external 
provider into which they want certain items incorporated before handing over or 
delivery of the product to them. 

 • Your external provider makes available their facilities for your organization to use in 
developing or testing products on their premises. 

 • Your external provider makes available their equipment for your organization to use 
in developing or testing products on your premises. 

 • Your organization is contracted to run a service from your external provider’s premises 
utilizing some of their equipment. 

 • Your external provider provides clothing, security devices and protective equipment 
whilst on their premises. 

 • An external provider leaves his property with your organization for repair. 
 • An external provider provides credit card data or other personal data in order that your 

organization may process payment or register them as a member or patient. 

 Documentation is not considered external provider’s property because it is normally freely 
issued and ownership passes from provider to receiver on receipt. However, if the external 
provider requires the documentation to be returned or destroyed at the end of the contract, it 
should be treated as externally provided property. 

 In this chapter, we examine the fi ve requirements of clause 8.5.3, namely: 

 • Care of property belonging to external providers 
 • Identifying property belonging to external providers 
 • Verifying property belonging to external providers 
 • Protecting property belonging to external providers 
 • Reporting problems to external providers 

 Care of property belonging to external providers (8.5.3) 

 What does this mean? 

 Exercising care means that precautions are taken to retain the property in the same condition 
as it was when received and to prevent loss and damage from whatever cause. 
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 The property being supplied may have been produced by a competitor, by the customer, 
by your supplier on loan, or even by your own organization under a different contract. It may 
include intellectual property, personal data, products to be incorporated into products that 
are to be supplied to your customers, returnable packaging, customer- or supplier-owned 
tooling, software, equipment, development facilities on customer premises. 

 Why is this necessary? 

 External providers will expect any property they supply for your organization’s use to be 
treated with due care and protected from loss or damage. 

 How is this addressed? 

 For externally provided property that is used on your own premises, you should maintain a 
register containing the following details as appropriate: 

 • Name of property, part numbers, serial numbers and other identifying features. 
 • Name of external provider and source of property if different. 
 • Delivery note reference, date of delivery. 
 • Receipt inspection requirements. 
 • Condition on receipt including reference to any rejection note. 
 • Storage conditions and place of storage. 
 • Maintenance specifi cation if maintenance is required. 
 • Current location and name of custodian. 
 • Date of return to external provider or embodiment into supplies. 
 • Part number and serial number of product embodying the externally provided 

property. 
 • Dispatch note reference of assembly containing the property. 

 These details will help you keep track of the property whether on embodiment loan or con-
tract loan and will be useful during customer audits or in the event of a problem with the item 
either before or after dispatch of the associated assembly. 

 There might also be a need for a defi nition of responsibilities – a table showing which of 
the three parties (customer, supplier and your organization) is responsible for the acquisition, 
verifi cation, repair, return or externally provided property and investigation of defects, etc., 
and what the associated fi nancial liabilities are. 

 If the property requires any maintenance you should be provided with a maintenance 
specifi cation and the appropriate equipment to do the job. Maintenance may include both 
preventive and corrective maintenance but you should clarify with your external provider 
which it is. You may have the means for preventive maintenance such as lubrication and 
calibration but not for repairs. Always establish your obligations in the contract regarding 
customer-supplied property, because you could take on commitments for which you are not 
contractually covered if something should go wrong. You need to establish who will supply 
the spares and re-certify the equipment following repair. 

 How is this demonstrated? 

 Demonstrating that the organization is exercising care with property belonging to external 
providers may be accomplished by presenting evidence of a process for registering externally 
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provided property which shows how responsibility for its care is transferred into the organi-
zation and information relating to its storage, use, maintenance, and return is retained. 

 Identifying property belonging to external providers (8.5.3) 

 What does this mean? 

 Identifying externally provided property means attaching labels or other means of identifi ca-
tion that denote its owner. 

 Why is this necessary? 

 If externally provided property carries an identity that distinguishes it from other property, it 
will prevent inadvertent disposal or unauthorized use. 

 How is this addressed? 

 Externally provided property may carry suitable identifi cation but if not, labels, containers 
or other markings may be necessary to distinguish it from organization owned property. As 
externally provided property may have been supplied by the organization originally as in the 
case of a repair service, labels indicating the owner should suffi ce. In a vehicle service area, 
for instance, a label is attached to the car keys rather than labelling the car itself. 

 When deciding the type of marking, consideration needs to be given to the conditions of use. 
Markings may need to be permanent to be durable under the anticipated conditions of use. It 
would be wise to seek guidance from the external provider if you are in any doubt as to where 
to place the marking or how to apply it. Bar coding is often the most practical solution as it can 
contain the external provider’s identity, date of supply, contract and limitations of use. 

 How is this demonstrated? 

 Demonstrating that the organization has identifi ed the external provider’s property may be 
accomplished by: 

 a) presenting evidence of a process for identifying externally provided property so that 
it’s distinguishable from organization owned property; 

 b) selecting from the register of externally provided property a representative sample and 
tracking it to the place where it is located. 

 Verifying property belonging to external providers (8.5.3) 

 What does this mean? 

 External providers may supply property purchased from other suppliers for installation in an 
assembly purchased from your organization. 

 Why is this necessary? 

 Items need to be verifi ed before incorporation into the organization’s product, regardless 
of their source, fi rst, to establish the condition of the item on receipt in the event that it 
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is damaged, defective or is incomplete and second, to verify that it is fi t for the intended 
purpose before use. If you fail to inspect the property on receipt you may fi nd diffi culty in 
convincing your external provider later that the damage was not your fault. 

 How is this addressed? 

 When property is received from an external provider it should be processed in the same way 
as purchased product so that it is registered and subject to receipt inspection. The inspection 
you carry out may be limited if you do not possess the necessary equipment or specifi cation, 
but you should reach an agreement with the external provider as to the extent of any receipt 
inspection before the property arrives. You also need to match any delivery note with the 
property because the external provider may have inadvertently sent you the wrong property. 
Unless you know what you are doing, it is unwise to activate any mechanical or electrical 
property without proper instructions from the external provider. 

 How is this demonstrated? 

 Demonstrating that external provider’s property provided is being verifi ed by the organiza-
tion may be accomplished by: 

 a) presenting evidence of a process for verifying the integrity of externally provided 
property before use; 

 b) selecting a representative sample of externally provided property from the register and 
producing evidence that it has been verifi ed prior to its readiness for use. 

 Protecting property belonging to external providers (8.5.3) 

 What does this mean? 

 Protection means safeguarding against loss, damage, deterioration and misuse. 

 Why is this necessary? 

 As the property will either be returned to the external provider on completion of contract or 
will be incorporated into your products, it is necessary to protect the property from condi-
tions that may adversely affect its quality. 

 How is this addressed? 

 Where the externally provided property is in the form of property that could be inadver-
tently degraded, it should be segregated from other products to avoid mixing, inadvertent 
use, damage or loss. Depending on the size and quantity of the items and the frequency 
with which your external provider supplies such property you may require a special storage 
area. Wherever the items are stored you should maintain a register of such items, preferably 
separate from the store (e.g. in inventory control or the project offi ce). The authorization 
for releasing external provider property from stores may need to be different for inventory 
control reasons. You also need to ensure that such property is insured. You will not need a 
corresponding purchase order and they may not therefore be registered as stock or capital 
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assets. If you receive externally provided property very infrequently, you will need a simple 
process that is only activated when necessary rather than being built into the inventory con-
trol process. Under such circumstances it is easy to lose this property and forget they are 
someone else’s property. You need to alert staff to take extra care especially if they are high-
value items that cannot readily be replaced. 

 How is this demonstrated? 

 Demonstrating that external provider’s property provided is being protected by the organiza-
tion may be accomplished by: 

 a) presenting evidence of a process for protecting externally provided property while 
under the organization’s control; 

 b) selecting a representative sample of externally provided property from the register and 
producing evidence that it is being protected in accordance with the provider’s 
requirements. 

 Reporting problems to external providers (8.5.3) 

 What does this mean? 

 While externally provided property is on your premises, it may be damaged, develop a fault 
or be lost. Also, when using externally provided property on the provider’s premises, events 
may occur that result in damage or failure to the property. 

 Why is this necessary? 

 It is necessary to record and report any damage, loss or failure to the provider so that as 
owners they may decide the action that is required. Normally, the organization does not have 
responsibility to alter, replace or repair externally provided property unless authorized to do 
so under the terms of the contract. 

 How is this addressed? 

 The external provider is responsible for the property they supply wherever it came from in 
the fi rst place. It is therefore very important that you establish the condition of the prop-
erty before you store it or use it. If you detect that the property is damaged, defective or is 
incomplete, you should place it in a quarantine area and report the condition to the external 
provider. Even if the property is needed urgently and can still be used, you should obtain the 
agreement of its external provider before using inferior property; otherwise, you may be held 
liable for the consequences. 

 You could use your own reject note or nonconformity report format to notify the external 
provider of defective property but these are not appropriate if the property is lost. You also 
need a response to the problem and so a form that combined both a statement of the problem 
and of the solution would be more appropriate. 



Chapter 47 Property belonging to external providers 697

 How is this demonstrated? 

 Demonstrating that problems with external provider’s property are reported and records 
retained may be accomplished by: 

 a) presenting evidence of a process for recording and reporting problems with externally 
provided property; 

 b) scanning the register of externally provided property and selecting items that have 
been recorded as lost, damaged or otherwise found to be unsuitable for use; 

 c) presenting evidence that the provider had been promptly informed about the items 
selected and that records detailing the occurrence have been retained. 



 48  Preservation of process outputs 

 Introduction 
 During production and service provision, each process will produce outputs that are invari-
ably destined as inputs to another process. As this transition is often not instantaneous, dur-
ing the interim period, the outputs may be vulnerable to conditions that potentially cause 
loss of integrity. 

 Although an output may be waiting verifi cation the lapsed time may be suffi cient for its 
integrity to be degraded due to contact with people or objects, airborne particles, microbes 
and vapours. So whether the item was or was not conforming, the mere passage of time in 
the wrong environment can adversely affect its conformity. 

 The range of environments and preservation methods are too great to address in this chap-
ter, but some of the more common factors and methods of dealing with them are covered. 

 In this chapter, we examine the requirement of clause 8.5.4 for preservation of process 
outputs and look at it from several perspectives. 

 Preservation (8.5.4) 

 What does this mean? 

 These requirements are concerned with conformity control i.e. preserving conforming out-
puts so that they don’t lose their identity or deteriorate when being handled, moved, stored, 
transported or further processed. They apply equally to service operations that involve the 
supply of product such as in the hospitality industry. 

 Why is this necessary? 

 As considerable effort will have gone into producing a conforming output, it is necessary to 
protect it from adverse conditions that could change its physical and functional characteristics. 
In some cases, preservation is needed immediately the characteristics have been generated 
(e.g. surface fi nish). In other cases, preservation is only needed when the item leaves the con-
trolled environment (e.g. food, chemicals and electronic goods). Preservation processes need 
to be controlled in order that items remain in their original condition until required for use. 

 How is this addressed? 

 Determination of preservation requirements commences during the design phase or the oper-
ations planning phase by assessing the risks to output quality during production and service 
provision. 
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 The preservation processes should be designed to prolong the life of the item by inhibiting 
the effect of natural elements and human contact. Whereas the conditions in the workplace 
can be measured, those outside the workplace can only be predicted. 

 Having identifi ed there is a risk to output quality you may need to prepare instructions for 
the handling, storage, packing, preservation and delivery of particular items. In addition to 
issuing the instructions you will need to reference them in the appropriate work instructions 
in order that they are implemented when necessary. Whatever the method, you will need 
traceability from the identifi cation of need to implementation of the provisions and from 
there to the records of achievement. 

 Identifi cation 

 Packages for export may require different markings than those for the home market. Those 
for certain countries may need to comply with particular laws. Unless your customer has 
specifi ed labelling requirements, markings should be applied both to primary and second-
ary packaging as well as to the output itself. Markings should also be made with materials 
that will survive the conditions of storage and transportation. Protection can be given to the 
markings while in storage and in transit but this cannot be guaranteed while items are in use. 
Markings applied to items therefore need to be resistant to cleaning processes both in the 
workplace and in use. Markings on packaging are therefore essential to warn handlers of any 
dangers or precautions they must observe. Limited Life Items should be identifi ed to indicate 
their shelf life. The expiry date should be visible on the container and provisions should 
be made for such items to be removed from stock when their indicated life has expired. 
Whereas a well-equipped laboratory can determine the difference between different items 
and materials, the consumer needs a simple practical method of identifi cation, and labelled 
packets often provide a reliable and economic alternative. For items that start to deteriorate 
when the packaging seal is broken, the supplier’s responsibility extends beyond delivery 
to the point of use. In such cases markings need to be applied to the containers to warn the 
consumers of the risks. 

 Handling 

 Handling provisions serve two purposes both related to safety. Protection of the item from 
the individual and protection of the individual handling the item. This latter condition is 
concerned with safety and addressed through other provisions; however, the two cannot, and 
should not, be separated, and handling procedures should address both aspects. 

 Handling items can take various forms depending on the hazard you are trying to prevent 
from happening. In some cases, notices on the item will suffi ce, such as “LIFT HERE” or 
“THIS WAY UP” or the notices on batteries warning of acid. In other cases, you will need 
to provide special containers or equipment. There follows a short list of handling provisions 
that your procedures may need to address: 

 • Lifting equipment 
 • Pallets and containers 
 • Conveyors and stackers 
 • Design features for enabling handling of items 
 • Handling of electrostatic-sensitive devices 
 • Handling hazardous materials 
 • Handling fragile materials 
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 Contamination control 

 In certain industries such as pharmaceuticals, semiconductors, space systems, biotechnology 
and decorative fi nishes, contamination by dust, fi bres, pollutants, microbes, vapours, foreign 
objects and material is detrimental to product quality. These contaminants are generated by 
people, process, facilities and equipment. The air in a typical offi ce building contains from 
500,000 to 1,000,000 particles (0.5 microns or larger) per cubic foot of air. Airborne particles 
can prevent the production of blemish-free surfaces, can damage moving surfaces, degrade 
food and drugs and can cause deterioration in performance, for example, fi lm contaminants 
of only 10 nm (nanometres) can drastically reduce coating adhesion on a semiconductor 
wafer.  Contamination control  is the generic term for all activities aiming to control the exis-
tence, growth and proliferation of contamination in certain areas.  Cleanrooms  are areas des-
ignated for activities requiring levels of contamination control. Air cleanliness is designated 
by the concentration of particles and classifi ed as in ISO 1464–1:2015. 

 Risk assessments should be carried out to establish the maximum particle size that can be 
permitted and a corresponding economic level of contamination control. Regulations gov-
erning the operation of a cleanroom should be developed and enforced. 

 Segregation 

 Segregation is vital in many industries where products can only be positively identifi ed by 
their containers. It is also important to prevent possible mixing or exposure to adverse condi-
tions or cross-contamination. Examples where segregation makes sense are: 

 • Toxic materials 
 • Flammable materials 
 • Limited-life items 
 • Explosives 

 Segregation is not only limited to the product but also to the containers and tools used with 
the product. Particles left in containers and on tools – no matter how small – can cause blem-
ishes in paint and other fi nishes as well as violate health and safety regulations. If there are 
such risks in your manufacturing process, then procedures need to be put in place that will 
prevent product mixing. 

 Segregation may also be necessary in the packaging of products, not only to prevent vis-
ible damage, but also to prevent electrical damage as with electrostatic-sensitive devices. 
Segregation may be the only way of providing adequate product identity as is the case with 
fasteners. In other cases, items may need to be stored in sealed containers to retard decay, 
corrosion and/or contamination. 

 Packaging 

 Packaging is the material and containers that protect items from damage, interference, con-
tamination and deterioration. There are two basic layers of packaging: primary packaging, 
which designates the layer of packaging in immediate contact with the item, and secondary 
packaging, which designates the layer of packaging in immediate contact with the external 
environment. It is imperative that primary packaging keep the item absolutely sealed off 
from its environment. 
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 Packaging design should be governed by the requirements of clause 8.3, although if you 
only select existing designs of packaging these requirements would not be applicable but 
they do need to be assessed as being fi t for purpose. 

 Packing processes should be designed to protect an item from damage and deterioration 
under the conditions that can be expected during its storage and transportation. You will 
need a means of identifying the packaging and marking requirements for particular items 
and of determining processes for the design of suitable packaging including the preservation 
and marking requirements. Depending on your processes you may need to devise packages 
for various storage and transportation conditions, preservation methods for various types 
of product and marking requirements for types of product associated with their destination. 

 Where applicable, preservation processes should require that items be cleaned before 
being packed and preservative applied. 

 Unless your customer has specifi ed packaging requirements, there are several national 
standards that can be used to select the appropriate packaging, marking and preservation 
requirements for your products. Your procedures should make provision for the selection to 
be made by competent personnel at the planning stage and for the requirements thus selected 
to be specifi ed in the packing instructions to ensure their implementation. 

 Packing instructions should not only provide for protecting the product but also for includ-
ing any accompanying documentation such as: 

 • Assembly and installation instructions 
 • Licence and copyright notices 
 • Certifi cates of conformity 
 • Packing list identifying the contents of the container 
 • Export documents 
 • Warranty cards 

 The packing instructions are likely to be one of the last instructions you provide and prob-
ably the last operation you will perform for a consignment. This also presents the last oppor-
tunity for you to make mistakes! They may be your last mistakes but they will be the fi rst 
your customer sees. The error you made on component assembly probably won’t be found, 
but the slightest error in the packaging, the marking, the enclosures will almost certainly be 
found; therefore, this process needs careful control. It may not be considered so skilled a 
process but all the same it is vital to your image 

 Protection 

 Protection of items can take different forms therefore its necessary to fi rstly determine what 
hazard you need to protect the product from. There is protection from hazards in the external 
environment and this is the function of packaging (see earlier). There is protection from haz-
ards due to unauthorized access, and this is the function of security. Security measures may 
be enacted through the design of primary packaging (e.g. the copyright protection afforded 
commercial DVDs, medicine bottles fi tted with childproof caps and the tamper-evident band 
attached below a screw cap on bottles). 

 There may hazards in the workplace before conforming items are placed into storage 
because of their fragility or susceptibility to contamination for which they need protection. 
Indeed, even before items are subject to verifi cation precautions may need to be taken to 
protect surfaces, edges and liquids. 
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 Storage 

 To preserve the quality of items that have passed receipt verifi cation, they should be trans-
ferred to stockrooms in which they are secure from damage and deterioration. You need 
secure storage areas for several reasons: 

 • For preventing personnel from entering the stockrooms and removing items without 
authorization. 

 • For preventing items from losing their identity because once the identity is lost it is 
often diffi cult, if not impossible to restore complete identifi cation without testing 
material or other properties. 

 • For preventing vermin damaging the stock. 
 • For preventing climatic elements causing stock to deteriorate. 

 Although loss of product may not be considered a quality matter, it is if the product is exter-
nally provided property or if it prevents you from meeting your customer requirements. 
Delivery on time is a quality characteristic of the service you provide to your customer, and 
therefore secure storage is essential. 

 To address these requirements, you will need to identify and specify the storage areas that 
have been established to protect items pending use or delivery. Although it need be only a 
brief specifi cation, the requirements to be maintained by each storage area should be speci-
fi ed based on the type of product, the conditions required preserving its quality, its location 
and environment. Items that require storage at certain temperatures should be stored in areas 
that maintain such temperatures. If the environment in the area in which the room is located 
is either uncontrolled or at a signifi cantly higher or lower temperature, an environmentally 
controlled storage area will be required. 

 All items have a limit beyond which deterioration may occur and therefore temperature, 
humidity, pressure, air quality, radiation, vibration, etc., may need to be controlled. At some 
stage, usually during design or operations planning, the storage conditions need to be defi ned 
and displayed. In many cases, dry conditions at room temperature are all that is necessary 
but problems may occur when items requiring non-standard conditions are acquired. You 
will need a means of ensuring that such items are afforded the necessary protection and your 
storage procedures need to address this aspect. It is for this reason that it is wiser to store 
items in their original packaging until required for use. If packets need to be opened to verify 
identity, etc., the packaging design is already noncompliant. 

 Any area where items are stored should have been designated for that purpose in order 
that the necessary controls can be employed. If you store items in undesignated areas, then 
there is a chance that the necessary controls will not be applied. Designation can be accom-
plished by placing notices and markers around the area to indicate the boundaries where 
the controls apply. 

 Each time the storage controller retrieves an item for issue, there is an opportunity to 
check the condition of stock. However, some items may have a slow turnover in certain 
storage areas (e.g. where spares are held pending use). It is also necessary to plan and carry 
out regular checks of the overall condition of the stockroom for damage to the fabric of the 
building. Rainwater may be leaking onto packaging and go undetected until that item is 
removed for use. 

 Some items such as electrolytic capacitors and two part adhesives may deteriorate when 
dormant. Others such as rubber materials, adhesive tape and chemicals deteriorate with the 
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passage of time regardless of use. These are often referred to as  shelf-life items  or  limited life 
items . Dormant electronic assemblies can deteriorate in storage, and in the unlikely event 
that items would remain in storage for more than one year, provision should be made for 
their periodic inspection or retest. 

 The assessment interval will depend on the type of building, the stock turnover, the envi-
ronment in which the stock is located and the number of people allowed access. The interval 
may vary from storage area to storage area and should be reviewed and adjusted as appropri-
ate following the results of the assessment. 

 Transmission 

 Transmission in this context means the conveyance of a product by electronic means across 
the Internet. When this means of delivery is chosen, there needs to be agreement with the 
customer on: 

 a) Pre-transmission arrangements such as notifi cation of intended delivery 
 b) The level of protected against corruption in transit (e.g. password protected) 
 c) The security protocols (authenticated, encrypted, etc.) 
 d) The access settings to the customer server 
 e) Any size or format constraints 
 f) Post-transmission arrangements such as delivery receipt/acknowledgement 

 Transportation 

 The methods of transportation of product between locations within the organization and 
to the customer needs to be determined at an early stage because arrangements will vary 
depending on the size, weight, security, speed, cost, destinations, customs and other factors. 
Special rigs, containers and handling equipment may be needed to load items onto or into 
the vehicle and off at its destination. A logistic plan may be needed to work out in detail 
how the product will be moved from A to B. The carriers chosen are external providers and, 
unless relying on national postal services, need to be subject to the same provisions as those 
addressed in clause 8.4. 

 In choosing the most suitable form of transport a risk assessment should be carried out, 
weighing up the advantages and disadvantages of different modes of transport. 

 How is this demonstrated? 

 Demonstrating that outputs are being preserved to ensure conformity during production and 
service provision may be accomplished by: 

 a) presenting evidence of an analysis to determine the risks items are exposed to during 
production and service provision that may adversely affect conformity; 

 b) presenting evidence of the provisions made to mitigate the identifi ed risks; 
 c) presenting evidence that the provisions made are justifi ed; 
 d) selecting a representative sample of process outputs and showing that they are being 

protected as planned. 



 49  Control of changes 

 Introduction 
 When products enter production or services commence delivery, they have passed through a 
transition phase where the bugs (special cause variation) have been ironed out and the only 
variation present (common cause variation) is within acceptable limits. The intent is that 
these processes consistently produce outputs of the quality required thereafter until formally 
changed. 

 The requirements for controlling changes in the 2008 version were limited to changes 
in design, whereas the 2015 version includes several additional requirements that address 
change as illustrated in  Figure 32.2 . 

 In this chapter, we examine the two requirements of clause 8.5.6, namely: 

 • Control of changes (8.5.6) 
 • Retaining information on planned changes (8.5.6) 

 Control of changes (8.5.6) 

 What does this mean? 

 A change is a situation where performance of any of the process parameters increases or 
decreases to a level outside the previously accepted tolerances. Natural variation within the 
accepted tolerances is not classed as change in this context. Different types of changes may 
arise: planned and authorized, planned and unauthorized, unplanned and unauthorized. 

 Planned and authorized changes 

 A planned and authorized change may be made to the design of a product or service 
which requires changes to be made to the fulfi lment processes. Also, planned and autho-
rized changes may be made to the fulfi lment processes to make them more effi cient or 
effective. 

 Planned and unauthorized changes 

 A planned and unauthorized change is one which has passed through all the stages except 
authorization and is released for execution. This happens when it is decided that the benefi ts 
of proceeding without authorization exceed the risks of delay. 
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 Unplanned change 

 An unplanned change may be made by unknown causes which are detected during a regular 
review of process performance. 

 Reviewing changes 

 Reviewing a change in this context means determining the suitability, adequacy or effective-
ness of a change to achieve established objectives, and therefore the review occurs before 
and after the change has been made. The action taken to determine what might be affected 
by the change before its execution is an evaluation. 

 Controlling changes 

 Controlling changes means causing desirable changes to be made and preventing undesir-
able changes from being made. An unauthorized change may be both desirable and undesir-
able depending on the risks. 

 Why is this necessary? 

 Were change to be allowed to be made in production and service delivery processes without 
some degree of control, it’s highly likely that performance would be adversely affected. The 
consequences will vary, but unless the effects are studied before changes are made, there 
is no telling how detrimental to performance the changes might be. If changes are detected 
in performance for which there is no obvious explanation an investigation is necessary to 
understand what happened and contain the impact. 

 As a QMS is a systemic perspective of the organization, it follows that a change in any of its 
elements will infl uence other elements as everything is connected within a functioning whole. 

 How is this addressed? 

 Once processes are stable and producing outputs of acceptable quality a set of baseline 
conditions need to be established (sometimes referred to as standard operating conditions or 
procedures [SOPs]; [conditions may include procedures but not be limited to procedures]), 
and staff need to be discouraged from tinkering with the processes. Key process parameters 
need to be routinely monitored and process owners alerted to unplanned changes in perfor-
mance. Any problems need to be recorded, reported and subject to investigation to establish 
the cause and action only taken after a proper evaluation of the impact. 

 Controlling changes 

 Planned changes to products and services need to be routed through the design change pro-
cess (see  Chapter 41 ), the output of which should be a plan for making the change that 
includes: 

 • An announcement advising the date the change is planned to become effective. 
 • The name of the person or organization authorizing the change. 
 • A timeline for the activities to be carried out to undertake and validate the change. 
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 • Instructions on what action to take on products currently in production, in stock and 
in service. 

 • Instructions for changing infrastructure, equipment, processes and other resources 
including training of personnel. 

 Everything affected by the change should be scheduled for change and careful consideration 
given to: 

 • How and when current production or service delivery will cease if necessary. 
 • The extent to which current production or service delivery can continue during the 

change. 
 • The sequence in which changes are made. 
 • How people are notifi ed of the changes. 
 • Who will be involved in managing and undertaking the change. 
 • How items of infrastructure are removed and new items installed. 
 • How the processes will be re-built and restarted. 
 • How process capability will be verifi ed or revalidated as applicable. 
 • When the effects of the change will be reviewed. 
 • What form recommencement of production or service delivery will take. 
 • Who will be notifi ed. 

 Depending on the nature and extent of the change, information on the change may be as 
simple as a verbal instruction from the process owner or a dossier of documented informa-
tion of considerable size which requires a dedicated task force to implement. 

 Reviewing changes 

 After the plan for change has been implemented a review should be scheduled by the change 
authority to fi nd answers to the following questions: 

 a) Were all the actions undertaken directed by the plan? 
 b) Did the actions proceed as planned? 
 c) Did they achieve their desired objective? 

 Those responsible for the processes affected and the key personnel involved in executing the 
change should participate in the review. 

 The cause of deviations should be established and either a plan for corrective action 
authorized and implemented or a revised plan authorized and implemented. 

 How is this demonstrated? 

 Demonstrating that changes for production or service provision are reviewed and controlled 
may be accomplished by: 

 a) presenting evidence of process performance and showing that any unplanned change 
was subject to evaluation; 

 b) presenting evidence of a process for evaluating changes to production and service 
delivery processes; 
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 c) presenting evidence of the planning undertaken to execute changes; 
 d) selecting a representative sample of planned changes made to production and service 

delivery and presenting evidence that they were executed in accordance with the plan. 

 Retaining information on changes (8.5.6) 

 What does this mean? 

 The documented information to be retained is the results of the review that is carried out 
after the change has been made. The documented information of design changes is required 
to be retained through clause 8.3.6 (see  Chapter 41 ). 

 Why is this necessary? 

 Every change has a purpose or an objective, and therefore it would be irresponsible not to 
establish if the change that has been executed actually achieved the intended objective. It 
would also be desirable to be able to provide proof to any appropriate authority. 

 How is this addressed? 

 A review of the change should generate the following information: 

 a) Authorization to proceed with the change. 
 b) Confi rmation that the change was executed as planned. 
 c) Confi rmation that the objectives for change were achieved. 
 d) Actions arising from the review. 

 After completion of actions arising the record of actions should be updated 
 This information should be retained in the event it is required in subsequent analysis of 

performance and in providing assurance to customers or their representatives. 

 How is this demonstrated? 

 Demonstrating that documented information describing the results of the review and follow-
up actions may be accomplished by: 

 a) presenting evidence of a process for capturing documented information on change 
reviews in production and service provision; 

 b) presenting a record of changes reviews that have been conducted; 
 c) selecting a representative sample of change reviews and presenting evidence that 

documented information can be retrieved which contains: 

  i the results of the review; 
  ii the status of actions arising from the review; 

 iii the name of the person authorizing the change. 



 50  Release, delivery and post-
delivery of products and services 

 Introduction 
 Requirements for release, delivery and post-delivery of products and services have hitherto 
been less prominent in the standard. Release requirement were previously hidden among 
the fi nal inspection requirements of the 1987 version and among product monitoring and 
measurement requirements in the 2008 version. The new structure imposed by Annex SL has 
resulted in product and service verifi cation being moved from monitoring and measurement 
into operations (which is a logical move), but it implies that the monitoring measurement 
requirements of clause 9 are associated with the system and not control of products and ser-
vices. What might not be so logical is to fi nd product and service verifi cation requirements 
under the title  Release of products and services  because it addresses product and service ver-
ifi cation at appropriate stages, not simply their release implying an overlap with the require-
ment in clause 8.5.1 for the implementation of monitoring and measurement activities at 
appropriate stages to verify that acceptance criteria for products and services have been met. 

 Delivery requirements in the 1987 version were limited to protecting and identifying the 
product, and there were no requirements concerning post-delivery. In the 2008 version deter-
mination of delivery and post-delivery requirements were included among customer-related 
processes with their implementation addressed among the general requirements on produc-
tion and service provision and product monitoring and measurement. 

 The 2015 version does bring some clarity to these requirements by placing release and 
post-delivery under separate headings, but delivery is not prominent. The order of these 
requirements in the 2015 version is also not logical with implementation of delivery and 
post-delivery requirements in clause 8.5.1, post-delivery in clause 8.5.5, followed by release 
requirements in clause 8.6. For clarity and convenience, these topics are addressed together 
in one chapter. The term  service delivery  is often interchangeable with  service provision , 
making the phrase  product and service delivery  have a different meaning. The term  service 
fulfi lment  has been used instead to indicate the fi nal stage of providing a service that is 
equivalent to the delivery of a product. 

 However, it emphasizes the problem the authors of ISO 9001 have in presenting require-
ments in an order relative to a life cycle or an order relative to their objective or subject matter 
or whether they are generic or specifi c in a group. The standard still contains a mix of styles. 

 In this chapter, we examine the fi ve requirements of clauses 8.5 and 8.6 that address the 
release, delivery and post-delivery of products and services, namely: 

 • Verifying product and service requirements have been met (8.6) 
 • Authorizing release of products and services (8.5.1h and 8.6) 
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 • Retaining evidence of conformity (8.6) 
 • Product delivery and service fulfi lment (8.5.1h) 
 • Post-delivery activities (8.5.1h and 8.5.5) 

 Verifying product and service requirements have been met (8.6) 

 What does this mean? 

 Activities that monitor and measure product and service are often referred to as inspection, 
test or verifi cation activities. Appropriate stages mean the stages at which: 

 • the achieved characteristics are accessible for measurement; 
 • an economic means of measurement can be performed; 
 • the correction of error is less costly than if the error is detected at later stages. 

 It may be possible to verify some characteristics on the fi nal product just prior to shipment, 
but it is costly to correct errors at this late stage resulting in delayed shipment. It is always 
more economical to verify product at the earliest opportunity. 

 The  planned arrangements  in this case are the plans made for verifying product and ser-
vice in terms of what is to be verifi ed, who is to verify it, when is it to be verifi ed, how is 
to be verifi ed, where is it to be verifi ed and what criteria is to be used to judge conformity. 

  Product and service requirements  are all the requirements for the product or service 
including customer, regulatory and the organization’s requirements (see  Chapter 35 ). Some 
of these may be met by inherent design features, others will be met in production, installa-
tion or in service. 

 The forms of verifi cation that are used in product and service development should also be 
governed by these requirements as a means of ensuring that the product or service on which 
design verifi cation is carried out conforms with the prescribed requirements. If the product 
or service is non-compliant, it may invalidate the results of design verifi cation. Product and 
service verifi cation also applies to any measuring and monitoring devices that you design 
and manufacture to ensure that they are capable of verifying the acceptability of product or 
service as required. 

 Why is this necessary? 

 One verifi es products and services to establish that they meet requirements. If one could be 
certain that a product or a service would be correct without it being verifi ed, verifi cation 
would be unnecessary. However, most processes possess inherent variation due to common 
causes – variations that affect all values of process output and appear random. Although 
a process may be under statistical control, a special event could disturb performance and 
without checks on the output, its detection may go unnoticed. One can only check for those 
events we think might happen which is why our confi dence in the system is shaken when we 
discover a condition with a cause we had not predicted. 

 How is this addressed? 

 As product and services requirements may include characteristics that are achieved by 
design, production, installation or service delivery, a high-level verifi cation matrix is 
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needed to provide traceability from requirement to the means of verifi cation. This will 
undoubtedly lead to there being a few characteristics that need to be verifi ed only once 
by design verifi cation with many of the others being verifi ed in production or service 
delivery. Characteristics that do not vary only need to be checked once. For example, a car 
designed with four wheels could not possibly be made with two, three or fi ve wheels when 
put into production, but a body panel with screw inserts could emerge from the process 
without the inserts or a patient may emerge from hospital without surplus screw inserts 
being removed! 

 Having established that characteristics vary, the stage at which they need to be verifi ed 
should be determined. This leaves three possibilities: on receipt, in-process or on comple-
tion. Receipt verifi cation was addressed in  Chapter 42 . Here we address in-process and fi n-
ished product verifi cation. 

 In-process verifi cation 

 In-process verifi cation is carried out to verify those features and characteristics that would 
not be accessible to verifi cation by further processing or assembly. When producing a prod-
uct that consists of several parts, sub-assemblies, assemblies, units, equipment and subsys-
tems, each part, sub-assembly, etc., needs to be subject to fi nal verifi cation but may also 
require in-process verifi cation for the reasons given earlier. Your control plans should defi ne 
all the in-process verifi cation stages that are required for each part, sub-assembly, assembly, 
etc. In establishing where to carry out the verifi cation, a fl ow diagram may help. The veri-
fi cation needs to occur after a specifi ed feature has been produced and before it becomes 
inaccessible for measurement. This doesn’t mean that you should check features as soon as 
they are achieved. There may be natural breaks in the process where the product passes from 
one stage to another or stages at which several features can be verifi ed at once. If product 
passes from the responsibility of one person to another, there should be a stage verifi cation 
at the interface to protect the producer even if the features achieved are accessible later. Your 
verifi cation plans should: 

 • identify the product to be verifi ed; 
 • defi ne the specifi cation and acceptance criteria to be used and the issue status which 

applies; 
 • defi ne what is to be verifi ed at each stage. (Is it all work between stages or only certain 

operations? The parameters to be verifi ed should include those that are known to be 
varied by the manufacturing processes. Those that remain constant from product to 
product need verifying once only usually during design proving.); 

 • defi ne the verifi cation aids and test equipment to be used. (There may be jigs, 
fi xtures, gauges and other aids needed for verifi cation. Standard measuring equip-
ment would not need to be specifi ed because your verifi cation staff should be trained 
to select the right tools for the job. Any special measuring devices should be 
identifi ed.); 

 • defi ne the environment for the measurements to be made if critical to the measure-
ments to be made; 

 • identify the organization that is to perform the verifi cation; 
 • make provision for the results of the verifi cation to be recorded. 
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 Finished product verifi cation 

 Finished product verifi cation is in fact the last verifi cation of the product that you will per-
form before dispatch but it may not be the last verifi cation before delivery if your contract 
includes installation. There are three defi nitions of fi nished product verifi cation: 

 • The verifi cation carried out on completion of the product; afterwards the product may 
be routed to stores rather than to a customer. 

 • The last verifi cation carried out before dispatch; afterwards you may install the product 
and carry out further work. 

 • The last verifi cation that you as a supplier carry out on the product before ownership 
passes to your customer; this is the stage when the product is accepted and consequently 
the term  product acceptance  is more appropriate and tends to convey the purpose of 
the verifi cation rather than the stage at which it is performed. 

 There are two aspects to fi nished product verifi cation. One is checking what has gone before 
and the other is accepting the product. 

 Final verifi cation and test checks should detect whether: 

 • All previous verifi cation activities have been performed. 
 • The product bears the correct identifi cation, part numbers, serial numbers, modifi cation 

status, etc. 
 • The as-built confi guration is the same as the revision status of all the parts, sub-

assemblies, assemblies, etc., specifi ed by the design standard. A confi guration record 
containing this data would avoid argument later as to whether certain specifi cation 
changes were embodied in the product. 

 • All recorded nonconformities have been resolved and verifi ed. 
 • All concession applications have been approved. 
 • All verifi cation results have been collected. 
 • Any result outside the stated limits is either subject to an approved concession, 

an approved specifi cation change or a retest that shows conformance with the 
requirements. 

 • All documentation to be delivered with the product has been produced and conforms 
to the prescribed standards. 

 Whenever a product or service is supplied, produced or repaired, rebuilt, modifi ed or other-
wise changed, it should be subject to verifi cation that it conforms to the prescribed require-
ments and any defi ciencies corrected before being released for use. 

 How is this demonstrated? 

 Demonstrating that planned arrangements for verifying that product and service require-
ments have been met have been implemented may be accomplished by: 

 a) presenting evidence of processes for verifying products and services at appropriate 
stages through production and service provision; 
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 b) selecting a representative sample of products and services that have not yet reached 
verifi cation and presenting evidence of planned verifi cation that is consistent with the 
pre-defi ned processes; 

 c) selecting a representative sample of products and services that are at a stage after a 
planned verifi cation stage and presenting evidence that the planned verifi cation was 
carried out. 

 Authorizing release of products and services (8.5.1h and 8.6) 

 What does this mean? 

 The  planned arrangements  in this case are the plans made for producing the product or pro-
viding the service as addressed in  Chapter 33  under operations planning. 

 This requirement can impose unnecessary constraints if taken literally. Many activities in 
planned arrangements are performed to give early warning of nonconformities. This is to avoid 
the losses that can be incurred if failure occurs in later tests and inspections. The earlier you con-
fi rm conformance, the less costly any rework will be. One should therefore not hold shipment 
if later activities have verifi ed the parameters, whether earlier activities have been performed. 
It is uneconomic for you to omit the earlier activities, but if you do, and the later activities can 
demonstrate that the end product meets the requirements, it is also uneconomic to go back and 
perform those activities that have not been completed. Your planned arrangements could cover 
installation and maintenance activities which are carried out after dispatch and so it would be 
unreasonable to insist that these activities were completed before dispatch or to insist on sepa-
rate plans just to sanitize a point. A less ambiguous way of saying the same thing is to require no 
product to be dispatched until objective evidence has been produced to demonstrate that it meets 
the product requirements and that authorization for its release has been given. 

 Why is this necessary? 

 Having decided on the provisions needed to produce product that meets the needs and expec-
tations of customers, regulators and the organization itself, it would be foolish to permit 
release of product before confi rming that all that was agreed to be done has been done. 
However, circumstances may arise where nonconforming product has been produced and 
instead of shipping such product without informing the intended recipient, an organization 
committed to quality would seek permission to do so. 

 How is this addressed? 

 You need four things before you can release product whether it be to the stores, to the cus-
tomer, to the site for installation or anywhere else: 

 1 Sight of the product. 
 2 Sight of the requirement with which the product is to conform including its packaging, 

labelling and other product related requirements. 
 3 Sight of the objective evidence that purports to demonstrate that the specifi c product 

meets the requirement. 
 4 Sight of an authorized signatory or the stamp of an approved stamp-holder who has 

checked that the specifi c product, the evidence and the requirement are in complete accord. 
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 Once the evidence has been verifi ed, the authorized person can make the release decision 
and endorse the appropriate record indicating readiness for release. Should there be any dis-
crepancies, they should be validated and if proven valid, the nonconforming product process 
should be initiated. 

 If planned arrangements cannot be achieved, a concession might be obtained from the 
recipient to permit release of product that did not fully meet the requirements. The recipient 
could be the owner of the process receiving product for processing or the external customer 
receiving product in response to an order. 

 How is this demonstrated? 

 Demonstrating that products and services are not released to the customer until the planned 
arrangements have been satisfactorily completed or otherwise approved may be accomplished by: 

 a) presenting evidence of a process for releasing product or service; 
 b) selecting a representative sample of delivery receipts and presenting evidence that: 

 i all the planned activities had been carried out and satisfactorily completed; 
 ii any activities not carried out were either not necessary because subsequent events 

were confi rmed correct or were approved by a relevant authority. 

 Retaining evidence of conformity (8.6) 

 What does this mean? 

  Evidence of conformity  is the information recorded during product verifi cation that shows 
the product to have exhibited the characteristics required. 

 Why is this necessary? 

 At a point in the process, product will be presented for delivery to the next stage in the pro-
cess or to a customer. At such stages a decision is made whether to release product and this 
decision needs to be made based on facts substantiated by objective evidence. 

 How is this addressed? 

 This requires that you produce something like an acceptance plan which contains, as appro-
priate, some or all the following: 

 • Identity of the product to be verifi ed. 
 • Defi nition of the specifi cation and acceptance criteria to be used and the issue status 

that applies. 
 • Defi nition of the verifi cation aids and measuring devices to be used. 
 • Defi nition of the environment for the measurements to be made. 
 • Provision for the results of verifi cation to be recorded – these need to be presented in 

a form that correlates with the specifi ed requirements. 

 Having carried out these verifi cation activities, it should be possible for you to declare 
that the product has been verifi ed and objective evidence produced that will demonstrate 
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that it meets the specifi ed requirements. Any concessions given against requirements 
should also be identifi ed. If you can’t make such a declaration, you haven’t done enough 
verifi cation. Whether your customer requires a certifi cate from you testifying that you 
have met the requirements, you should be able to produce one. The requirement for a 
certifi cate of conformance should not alter your processes, your quality controls or your 
procedures. Your QMS should give you the kind of evidence you need to assure your 
customers that your product meets their requirements without having to do anything 
special. 

 Your verifi cation records should be of two forms: one which indicates what verifi cation 
activities have been carried out and the other which indicates the results of such verifi ca-
tion. They may be merged into one record but when parameters need to be recorded it is 
often cleaner to separate the progress record from the technical record. Your procedures, 
quality plan or product specifi cations should also indicate what measurements should be 
recorded. 

 Don’t assume that because a parameter is shown in a specifi cation that an inspector or 
tester will record the result. A result can be a fi gure, a pass or fail or just a tick. Be specifi c 
in what you want recorded because you may get a surprise when gathering the data for 
analysis. If data collection is computerized, you shouldn’t have the same problems but 
beware, too much data is probably worse than too little! In choosing the method of record-
ing measurements, you also need to consider whether you will have suffi cient data to 
minimize recovery action in the event of the measuring device subsequently being found 
to be out of calibration (see 7.1.5.2). As a rule, only gather that data you need to determine 
whether the product meets the requirements or whether the process is capable of produc-
ing a product that meets the requirements. You need to be selective so that you can spot the 
out of tolerance condition or variation in the measurement system. Sometimes, plotting the 
results as a histogram might indicate abnormalities in the results that are symptomatic of 
measurement errors. The acceptance criterion is therefore not simply specifi ed upper and 
lower limits but evidence that results are located in a normal distribution that is centred on 
the nominal condition. 

 All verifi cation records should defi ne the acceptance criteria, the limits between which 
the product is acceptable and beyond which the product is unacceptable and therefore 
nonconforming. 

 How is this demonstrated? 

 Demonstrating that evidence of conformity has been retained on the release of products and 
services may be accomplished by: 

 a) presenting evidence of a process for capturing documented information on product 
release activities; 

 b) selecting a representative sample of delivery receipts and presenting evidence that 
details: 

 i the identity of the products released; 
 ii the criteria used for their acceptance; 

 iii the verifi cation carried out to determine conformity; 
 iv the identity of the person who authorized release. 
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 Product delivery and service fulfi lment (8.5.1h) 

 What does this mean? 

 Delivery is an activity that serves the shipment or transmission of product to the customer 
and is one part of the distribution process. Delivery may include preparation for delivery 
such as packing, notifi cation, transportation, customs, arrival at destination and unpacking 
on customer premises. In the consumer goods market, there may be intermediaries such as 
agents, wholesalers, retailers, resellers, etc., which exist to distribute product to the customer. 
In the service delivery process this means the fulfi lment of the service and may include trans-
mission of information and payment mechanisms. 

 Why is this necessary? 

 The process of moving goods from producer to customer is an important process in the 
QMS. Although good product design, economic production and effective promotion are vital 
for success, these are useless if the customer cannot access the product and take ownership 
without hassle. It is necessary to control delivery activities because conforming product may 
be degraded by the way it is protected during transit. It may also be delayed by the way it 
is transported. You may be under an obligation to supply product by certain dates or within 
so many days of order and therefore control of the delivery process is vital to honour these 
obligations 

 How is this addressed? 

 A distribution process needs to be designed which responds to customer demand and distrib-
utes products from storage locations to customers in a way that ensures they arrive in good 
condition. 

 The distribution or marketing channel promotes the physical fl ow of goods and ser-
vices along with ownership title, from producer to consumer or business user. Often the 
logistics for moving goods to outlets where consumers can purchase them is a separate 
business but nevertheless starts out in the demand creation process when determining 
the distribution strategy. There are several different distribution channels depending 
on the type of products and services and the market into which they are to be sold, for 
example, 

 • Products may be sold directly to consumers and business users or through retailers 
via agents or warehouses. 

 • Services may be sold directly to consumers and business users or through agents. 

 Delivery takes place between each of the parties in the distribution chain and for each 
party there are several aspects to the delivery process: 

 • Preparation of product such as cleaning and preservation 
 • Packing of product 
 • User information 
 • Product certifi cation 
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 • Labelling and transit information 
 • Handling 
 • Customer notifi cation 
 • Transportation 
 • Tracking 

 Preparation and packing of product is addressed under preservation in  Chapter 48  as the 
methods also apply to internal processing. However, within the delivery process there will 
be specifi c packing stages that are different in nature to internal packing stages. 

 Sometimes, delivery is made electronically. The product may be a software package or 
a document stored in electronic form. Protection of the product is still required but takes a 
different form. You need to protect the product against loss and corruption during transmis-
sion or downloading. 

 When shipping consumer goods it is necessary to include user information such as operat-
ing instructions, handbooks, warranty and return instructions. 

 Customers may require product certifi cates testifying the fulfi lment of contracts or order 
requirement. Customs may require certain legal information on the outside of the package oth-
erwise the consignment will be held at the port of entry and customers will be none too pleased. 

 The type of transport employed is a key factor in getting shipments to customers on time. 

 On-time delivery 

 To guarantee shipment on time, you either need to maintain an adequate inventory of fi nished 
goods, for shipment on demand or utilize only predictable processes and obtain suffi cient 
advanced order information from your customer. Without suffi cient lead-time on orders you 
will be unlikely to meet the target. There will be matters outside your control and matters 
over which you need complete control. It is the latter that you can do something about and 
take corrective action should the target not be achieved. 

 First, you need to estimate the production cycle time during the production trial runs in the 
product and process validation phase, assess risk areas and build in appropriate contingen-
cies. An assessment of your supplier’s previous delivery performance will also enable you to 
predict their future performance. When new processes become stabilized over long periods 
and the frequency of improvement reduces as more and more problems are resolved, you 
will be able to reduce lead-time. 

 Your planning and delivery procedures need to record estimated and actual delivery dates 
and require the data to be collected and analysed through delivery performance monitoring. 
When targets are not met, you should investigate the cause under the corrective action pro-
cedures and formulate corrective action plans. Where the cause is found to be a failure of the 
customer to supply some vital information or equipment, it would be prudent not to wait for 
the periodic analysis but react promptly. 

 Customer notifi cation 

 A means for notifying the customer of pending delivery is often necessary. Your organization 
might be linked with the customer electronically so that demands are transmitted from the 
customer to trigger the delivery process. However, the customer may need to change quanti-
ties and delivery dates due to variations in production. This does not mean that the changes 
will always be to shorten delivery times, but on occasion the delivery times may need to be 
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extended due to problems on the assembly line or because of problems with other suppli-
ers. The customer may not have made provision to store your product so needs to be able 
to urgently inform you to hold or advance deliveries. If the customer reduced the quantity 
required from that previously demanded, you could be left with surplus product and conse-
quently need protection through the contract for such eventualities. 

 How is this demonstrated? 

 Demonstrating that the organization has planned and has control of product delivery activi-
ties may be accomplished by: 

 a) presenting evidence of delivery requirements the organization is committed to 
satisfy; 

 b) presenting evidence of a delivery process that has been designed to deliver products 
that meet customer requirements; 

 c) selecting a sample of delivery activities and presenting evidence that: 

 i the processes are being carried out in accordance with the prescribed policies and 
procedures; 

 ii the processes are delivering conforming product to the correct destination; 
 iii customer confi rms receipt of consignment in good condition. 

 Post-delivery activities (8.5.1h and 8.5.5) 

 What does this mean? 

  Post-delivery activities  are those performed after ownership passes from the organization to 
the customer. These may be post-installation if an installation service was included in the 
contract. They include return material or merchandise authorization (RMA) or return goods 
authorization (RGA) where a customer returns a product to receive a refund, replacement, or 
repair during the product’s warranty period. 

 Why is this necessary? 

 Control of post-delivery activities is just as important as pre-delivery if not more so as the 
customer may be losing use of the product and want prompt resolution to the problems 
encountered. Post-delivery performance is often the principal reason why customers remain 
loyal or choose a competitor. Even if a product does give trouble, a sympathetic, prompt and 
courteous post-delivery service can restore confi dence. 

 How is this addressed? 

 The wide range of post-delivery services makes a detailed analysis impractical in this book. How-
ever, some simple measures can be taken that would apply to all types of post-delivery activities: 

 • Defi ne the nature and purpose of the post-delivery service. 
 • Defi ne post-delivery policies that cover such matters as handling complaints, offering 

replacement product, service staff conduct, end-of-life disposal considering the duration 
over which the organization is committed to provide the service. 
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 • Establish conditions of post-delivery services, including as applicable: 

 • Customer feedback 
 • Technical support 
 • Warranty claims 
 • Servicing 
 • Repair 
 • Product recall 
 • Hazard alerts 
 • Recycling and disposal 

 • Specify objectives and measures for service features such as response time, resolution time. 
 • Review the statutory and regulatory requirements that may apply following delivery 

(e.g. consumer protection, disposal, product recall) and ensure the post-delivery process 
takes these into account. 

 • Communicate the policies and objectives and ensure their understanding by those 
involved. 

 • Defi ne the stages in the process needed to achieve these objectives. 
 • Identify the information needs and ensure control of this information. 
 • Identify and provide the resources to deliver the service. 
 • Plan verifi cation stages to verify achievement of stage outputs. 
 • Provide communication channels for feeding intelligence into production and service 

design processes. 
 • Make provision for alerting customers to hazards associated with its products that it 

was unaware of at the time of delivery. 
 • Determine methods for measuring process performance. 
 • Measure process performance against objectives. 
 • Determine the capability of the process and make changes to improved performance. 
 • Determine process effectiveness and pursue continual improvement. 

 Although the ISO 9001 requirement for retention applies only to records, you may also 
need to retain tools, jigs, fi xtures, and test software – in fact anything that is needed to diag-
nose failures, repair or reproduce equipment to honour your long-term commitments. 

 How is this demonstrated? 

 Demonstrating that the organization has determined and has control over post-delivery 
activities may be accomplished by: 

 a) presenting evidence of post-delivery requirements the organization is committed to 
satisfy to its customers; 

 b) presenting evidence of post-delivery processes that have been designed to deliver 
outputs that meet the post-delivery requirements; 

 c) selecting a sample of post-delivery activities and presenting evidence that: 

 i the processes are being carried out in accordance with the prescribed policies and 
procedures; 

 ii the processes are delivering outputs that fulfi l the process objectives; 
 iii customers are satisfi ed with the service being provided. 



 Introduction 
 Nonconformities are caused by factors that should not be present in a process. There will 
always be variation, but variation is not nonconformity. Nonconformity arises when the 
variation exceeds the permitted limits. The factors that cause nonconformity on one occasion 
will (unless removed) cause nonconformity again and again. As the objective of any process 
must be to produce conforming output, it therefore follows that it is necessary to control 
nonconforming output. 

 During the execution of a process work is undertaken and objects produced. These objects 
only become outputs ( a result of a process ) when put out of the process. At any other 
stage, it’s work-in-progress. A process will produce many results, but those outputs that are 
intended to be subject to the requirements of clause 8.7 are the outputs of operational pro-
cesses which are destined: 

 a) for delivery to a customer or; 
 b) for incorporation into a product or service that is destined for delivery to a customer 

or; 
 c) which materially affects conformity of products and services destined for delivery to 

a customer. 

 They are intended to apply to operations processes and not management processes. The 
requirements are also not intended to be applied to tools and equipment used in production 
or service delivery. 

 In the 2008 version, these requirements were included under  Measuring and monitor-
ing  rather than  Product realization  because control of nonconforming product could not be 
excluded from the QMS as could other requirements of Section 7. This condition no longer 
applies. 

 Nonconforming output control represents a feedback loop within a process for handling 
outputs that failed to pass verifi cation checks. This is more pertinent to production processes 
than to service delivery processes where there is often no intermediate step between produc-
ing an output and delivering it to a customer (e.g. a teacher delivers a lesson to the students 
directly and not to some intermediary who checks it before it’s passed on to the student). 
These are special processes and are addressed in  Chapter 45  under 8.5.1f). There are some 
services where outputs can be checked before delivery such as those that provide docu-
mented information. 

 The change in terminology in the 2015 version from  product  to  outputs ,  products and ser-
vices  makes the sentence structure clumsy in some cases, and therefore when the distinction 

 Control of nonconforming 
outputs 

 51 



720 Part 8 Operation

between output, product or service does not need to be made the word  item  will be used 
instead. 

 In this chapter, we examine four requirements of clause 8.7, namely: 

 • Preventing unintended use (8.7.1) 
 • Taking appropriate action (8.7.1) 
 • Verifying corrected nonconformities (8.7.1) 
 • Retaining information of actions taken on nonconforming process outputs (8.7.2) 

 Preventing unintended use (8.7.1) 

 What does this mean? 

 Outputs that do not conform to their requirements are those that have been examined against 
pre-defi ned requirements and judged to be at variance with those requirements either at 
a verifi cation stage or a subsequent stage. The requirements are not limited to customer 
requirements (see also  Chapter 24 ), and therefore a nonconforming output is one that fails to 
meet one or more of the following: 

 • the specifi ed customer requirements. 
 • the applicable regulatory requirements. 
 • the intended usage requirements. 
 • the stated or implied needs. 
 • the organization’s own requirements. 
 • the customer expectations. 

 There are three different types of nonconformity as shown in  Box 51.1 . The requirements of 
clause 8.7 apply only to actual and suspect nonconformities. 

  Box 51.1    Types of nonconformity 
  Potential nonconformity  is when conditions are present that may cause a noncon-

formity if no action is taken. For example, (1) a process that will produce non-
conforming output if not arrested or (2) a design that produces an output that will 
become nonconforming under certain conditions of use. 

  Actual nonconformity  is a verifi ed non-fulfi lment of a requirement. For example, 
(1) when measuring an output’s characteristic, the observed value is different from 
the required value or (2) when subjecting an output to the specifi ed operating 
conditions, it fails to function as required. 

  Suspect nonconformity  is when there is the possibility that conditions could have 
caused nonconformity. For example, (1) an output from a batch in which some 
have been found nonconforming; (2) an output that possesses some of the same 
characteristics as the nonconforming output; or (3) an output that has been accepted 
using equipment subsequently found out of calibration; or (4) output is mishandled 
but shows no obvious signs of damage; or (5) an output with no indication of 
verifi cation status. 
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 Why is this necessary? 

 Nonconforming outputs need to be prevented from use or delivery to maintain an uninterrupted 
fl ow through the production and service delivery processes. Process owners expect process 
inputs to conform to requirements therefore were nonconforming outputs to be released they 
would create problems downstream leading to process and product failures closer to the point 
of delivery to customers. If they weren’t detected before delivery the organization would be 
put in the embarrassing position of knowingly supplying nonconforming product or service. 

 How is this addressed? 

 The only sure way of preventing inadvertent use of nonconforming items is to destroy them, 
but that may be a little drastic in some cases. It may be possible to eliminate the nonconfor-
mity by repair, completion of processing or rework. A more practical way of preventing the 
inadvertent use or installation of a nonconforming item is to identify the item as noncon-
forming and then place it in an area where access to it is controlled. These two aspects are 
covered further below. 

 Items suspected of being nonconforming should be treated in the same manner as items 
that have been deemed nonconforming and quarantined until dispositioned. However, until 
nonconformity can be proven, the documentation of the nonconformity merely reveals the 
reason for the item being suspect. 

 Identifying nonconforming outputs 

 The most common method is to apply labels to the item that are distinguishable from other 
labels. It is preferable to use red labels for nonconforming items and green labels for con-
forming items. In this way, you can determine their status at a distance and reduce the chance 
of confusion. You can use segregation as a means of identifying nonconforming items but 
if there is the possibility of mixing or confusion then this means alone should not be used. 

 The labels should identify the item by name and reference number, specifi cation and ver-
sion if necessary and either a statement of the nonconformity or a reference to the noncon-
formity report containing full details of its condition. Finally, the person or organization 
testifying the nonconformity should be identifi ed either by name or code. 

 Controlling nonconforming outputs 

 To control a nonconforming item, you need to: 

 a) know when it became nonconforming; 
 b) know who decided it was nonconforming; 
 c) know of its condition; 
 d) know where it is located; 
 e) know that it is unable to be used. 

 On detection of a nonconformity, details of the item and the nonconformity should be 
recorded to address (a), (b) and (c) earlier. A nonconformity report template is available on 
the companion website. 

 Segregating a nonconforming item (or separating good from bad) places it in an area 
with restricted access and addresses (d) earlier. Such areas are called quarantine areas or 
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quarantine stores. Items should remain in quarantine until disposal instructions have been 
issued. The store should be clearly marked and a register maintained of all items that enter 
and exit the store to track their movements. Where items are too large to be moved into a 
quarantine store or area, measures should be taken to signal to others that the item is not 
available for use. Cordons or fl oor markings can achieve this. With services the simplest 
method is to render the service unavailable or inaccessible. 

 How is this demonstrated? 

 Demonstrating that outputs that do not conform to their requirements are identifi ed and con-
trolled to prevent their unintended use or delivery may be accomplished by: 

 a) presenting evidence of a process for controlling the use of nonconforming items; 
 b) selecting a representative sample of nonconforming items and showing that they have 

been identifi ed and controlled in accordance with the pre-defi ned process; 
 c) retrieving records of nonconforming items and presenting evidence that shows the 

items were not used or delivered. 

 Taking appropriate action (8.7.1) 

 What does this mean? 

 Some terms within the requirement warrant explanation. 

 Appropriate action 

 Appropriate action means taking an action that is not detrimental to conformity of the prod-
uct or service. In some cases, it may be cost effective to eliminate the nonconformity, and in 
others it may not be cost effective and therefore such action would be inappropriate and the 
item would be disposed of. 

 Correction 

 Correction is an action taken to remove the detected nonconformity, not to be confused with 
corrective action which removes the cause of the nonconformity to stop it happening again. 

 Concession 

 Where the nonconformity may have little or no effect on the form, fi t or function of the 
product or service concerned it may be offered to the acceptance authority for acceptance 
as is (i.e. without correction). If accepted, the acceptance authority grants permission 
(a concession) to use or release a product or service that does not conform to specifi ed 
requirements. 

 Segregation 

 Segregation is an action taken to remove a nonconforming item from the process fl ow while 
a decision is made on what to do with it. This is like  custody.  
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 Containment action 

 Containment action is an action taken to limit the extent of a nonconformity by removing 
an immediate cause thus allowing normal operations to continue until product, service or 
process design change removes the root cause. This is like  fi rst aid . 

 Nonconformities detected during or after delivery 

 These are nonconformities detected by the organization during or after delivery of a product 
or service. With capable processes, samples are taken for testing and a batch may be released 
based on historic data that there is only a slight risk that the sample would fail the test. In the 
event the test results are negative, the items in transit or that have arrived at their destination 
are deemed to contain nonconforming items. 

 Why is this necessary? 

 A blanket approach to all deviations from requirements would not be economically viable, 
and over the last 50 years or so the range of options identifi ed within the requirement has 
emerged as a more pragmatic way of dealing with this issue. 

 How is this addressed? 

 Determining appropriate action 

 Determining the action to take depends on whether: 

 a) it’s an isolated incident; 
 b) the item is one of a batch of identical items; 
 c) the item is one of a batch of similar items possessing the same characteristic that is 

nonconforming and; 
 d) items of the same specifi cation are in transit to customers, have already been delivered 

or are in use. 

  Box 51.2    Examples of correction 
 • While observing the performance of a process you notice that the values are 

drifting towards the upper limits. You adjust the process and bring it back under 
control. You have corrected the process and avoided an occurrence of product non-
conformity but not a future occurrence; you have merely delayed its occurrence 

 • You are delivering a service and the customer points out an error which you cor-
rect immediately. 

 • Sometimes a product may be inadvertently submitted for verifi cation before all 
operations have been completed and in such cases correction involves resuming 
normal operations to complete the item. 

 • A product can be made to conform by continuation of processing; this type of cor-
rection is called rework. 

 • An unknown state can be corrected by carrying out verifi cation and declaring the 
product conforming or nonconforming. 
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 You will also need to consider when the nonconformity was detected. A nonconformity 
may be detected: 

 a) prior to release and not implicate any other items that have been produced or; 
 b) following its release by a subsequent user of the item within the organization or; 
 c) prior to release and implicate items already in use such as when subsequent analysis 

reveals inaccurate measurements or when verifi cation methods or acceptance criteria 
change. 

 Such items may not have failed in service because it has not been used in a manner needed 
to cause failure but if part of the same batch or lot contains a common cause of nonconfor-
mity all the items are suspected. Action taken because of latent nonconformity may involve 
product recall, product alerts or the issue of instructions for correction. 

 When making the decision your action therefore needs to address: 

 • action on the nonconforming item to remove the nonconformity; 
 • a search for other similar items which may be nonconforming (i.e. suspect product); 
 • action to recall product containing suspect nonconforming product. 

 If a process is under statistical process control, don’t ascribe the nonconformity to a special 
cause and adjust the process (see  Chapter 58 ). 

 Correction 

 When an item is found to be nonconforming, there are three decisions you need to make 
based on the following questions: 

 • Can the item be made to conform? 
 • If the item cannot be made to conform, is it fi t for use? 
 • If the item is not fi t for use, can it be made fi t for use? 

 The authority for making these decisions will vary depending on the answer to the fi rst ques-
tion. If, regardless of the severity of the nonconformity, the item can be made to conform 
simply by rework or completing operations, these decisions can be taken by operators or 
inspectors, providing rework is economical. Decisions on scrap, rework and completion 
would be made by the fund-providing authority rather than the design authority. If the prod-
uct cannot be made to conform by using existing specifi cations, decisions requiring a change 
or a waiver of a specifi cation should be made by the authority responsible for drawing up or 
selecting the specifi cation. 

 It may be sensible to engage investigators to review the options to be considered and 
propose actions for the authorities to consider. In your procedures, you should identify the 
various bodies that need to be consulted for each type of specifi cation. Departures from 
customer requirements will require customer approval; departures from design requirements 
will require design approval; departures from process requirements will require process 
engineering approval, etc. The key lies in identifying who devised or selected the require-
ment in the fi rst place. 

 To deal with corrections, you will need a method of recording the decision and assign-
ing the responsibility for the action to be taken. These documents also need to stipulate the 
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verifi cation requirements to be implemented following any correction. When deciding on 
correction, you may need to consider whether the result will be visible to the customer on 
the exterior of the product. Rework or repairs that may not be visible when a part is fi tted 
into the fi nal assembly might be visible when these same parts are sold as service spares. To 
prevent on-the-spot decisions being at variance each time, you could: 

 • identify in the specifi cations those products that are supplied for service applications, 
i.e. for servicing, maintenance and repair; 

 • provide the means for making rework invisible where there are cost savings over 
scrapping the item; 

 • stipulate on the specifi cations the approved rework techniques. 

 Requesting concessions 

 If the requirements cannot be achieved at all then this is not a situation for a concession 
but a case for a change in requirement. If you know in advance of producing the product or 
service that it will not conform to the requirements, you can then request a deviation from 
the requirements. This is often referred to as a  production permit  or  deviation . Concessions 
apply after the product has been produced. Production permits or deviations apply before 
it has been produced. Both are requests that should be made to the acceptance authority for 
the product. The relevant authority is the authority that specifi ed the requirement that has 
not been met. This authority could therefore be the customer, the regulator or the designer. 

 All specifi cations are but a substitute for knowledge of fi tness for use. Any departure from 
such specifi cation should be referred to the specifi cation authors for a judgment. To deter-
mine whether a nonconforming product could be used, an analysis of the conditions needs to 
be made by qualifi ed personnel. There are two ways of doing this. Either you refer all such 
nonconformities to the relevant authority or the authority appoints representatives who can 
make these decisions within prescribed limits. A traditional method is to classify nonconfor-
mities, assign authority for accepting concessions for each level and defi ne the limits of their 
authority. These levels could be as follows: 

 •  Critical Nonconformity . A departure from the requirements which renders the product 
or service unfi t for use. 

 •  Major Nonconformity . A departure from the requirements included in the contract 
or customer specifi cation. 

 •  Minor Nonconformity . A departure from the requirements not included in the contract 
or customer specifi cation. 

 The only cases where you need to request concessions from your customer are when you 
have deviated from one of the customer requirements and cannot make the product conform. 
When you repair a product, provided it meets all the customer requirements, there is gener-
ally no need to seek a concession from your customer. Although it is generally believed that 
nonconformities indicate an out-of-control situation, if you detect and rectify them before 
release of the product, you have quality under control and have no need to report noncon-
formities to your customer. However, if the frequency of nonconformity exceeds process 
capability targets, the process has become unstable and requires corrective action. 

 In informing your customer when nonconforming product has been shipped you obvi-
ously need to do this immediately when you are certain that there is a nonconformity. If you 
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are investigating a suspect nonconformity it only becomes a matter for reporting to your 
customer when the nonconformity remains suspect after you have concluded your investiga-
tions. Alerting your customer every time, you think there is a problem will destroy confi -
dence in your organization. Customers appreciate zeal, but not paranoia! 

 Production permits or deviations are generally permitted for specifi c batches or a defi ned 
time. This is to allow time for corrective action to be taken. It is therefore necessary to keep 
a log of the items and quantities produced that are subject to the production permit or autho-
rized deviation. It is also necessary to ensure that when the batch or date when the corrective 
action becomes effective arrives, the production permit or deviation is withdrawn. Flags 
should be inserted into production schedules alerting planners to batches that are subject 
to authorized concession or production permit and when the date or batch beyond which 
 authorization is invalid arrives, the fl ags are removed. 

 When delivery subject to authorized concession or production permit commences, the 
packaging should be duly annotated. 

 Regrading 

 Not in every case need a nonconforming item be either scrapped, corrected or accepted on 
a concession. One alternative might be to regrade it so that it may be used in other applica-
tions. In some cases, products are offered in several models, types or other designations but 
are basically of the same design. Those which meet the higher specifi cation are graded as 
such and those which fail may meet a lower specifi cation and can be regraded. The grading 
should be refl ected in the product identity so that there is no confusion. 

 Regrading can be accomplished by assigning a new identity to the product. Scrapping an 
item should not be taken lightly – it could be an item of high value. Scrapping may be an 
economical decision with low-cost items, whereas the scrapping of high-value items may 
require prior authorization as salvage action may provide a possibility of yielding spares for 
alternative applications. 

 Suspension of production 

 In some cases, the nonconformity may be so severe that it is necessary to suspend produc-
tion until containment action has been put in place. It may necessitate reverting to 100% 
inspection until temporary measures have been proven effective. Those given this responsi-
bility and authority should be communicated. For continuous production lines, its common 
practice to give this authority to the person on the spot, running the line because in the time 
taken to alert supervision, vast quantities of product may have been produced and have to 
be destroyed. 

 Suspension of service 

 Unlike products, nonconforming services are usually rendered unavailable for use by notices 
such as  Out of Order  or by announcements such as  Normal service will be resumed as soon 
as possible . Products are often capable of operation with nonconformities, whereas services 
tend to be withdrawn or suspended once the nonconformity has been detected, however 
trivial the fault. With services, such as the supply of utilities, cash dispensing and any other 
service vulnerable to interruption due to the weather, vandalism or terrorism contingency 
plans need to be in place to make the situation as painless as possible because suspending a 
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service may cause serious problems for certain groups of people, particularly the vulnerable. 
Those given this responsibility and authority should be communicated. 

 Action on nonconformities detected after release 

 Nonconformities detected after release indicate that the controls in place are not effective 
and should give cause for concern. Details should be recorded and an investigation con-
ducted to establish why the planned verifi cation did not detect the problem. Action should 
then be taken to improve the verifi cation methods by changing procedures, acceptance crite-
ria, equipment or retraining personnel. 

 When a nonconformity is detected by verifi cation personnel in an item where items of the 
same type are in use, an analysis is needed to establish whether the nonconformity would 
previously have escaped detection. If not, there is no cause for alarm, but if something has 
now changed to bring the nonconformity to light, an evaluation of the consequences needs to 
be conducted. It may only be a matter of time before the user detects the same nonconformity. 

 The procedures should cover: 

 • the rationale for notifying the customer and determining the appropriate course of 
action; 

 • the method of receiving and identifying returned product; 
 • the method of logging reports of nonconformities from customers and other users; 
 • the process of responding to customer requests for assistance; 
 • the process of dispatching service personnel to the customer’s premises; 
 • a process for investigating the nature of the nonconformity; 
 • a process for replacing, or repairing nonconforming product and restoring customer 

equipment into service; 
 • a process for assessing all products in service that are nonconforming, determining 

and implementing recall action if necessary. 

 If you need to recall product that is suspected as being defective you will need to devise a recall 
plan, specify responsibilities and timescales and put the plan into effect. Product recall is a  cor-
rection , not a  corrective action , because it does not prevent a recurrence of the initial problem. 

 It is, of course, a matter for the organization’s management to decide the appropriate action. 
However, it would not be conducive to strong customer relations if you were to neglect to 
inform the customer of any nonconformity with customer specifi ed or legal requirements. 

 How is this demonstrated? 

 Demonstrating that appropriate action is taken based on the nature of the nonconformity and 
its effect on the conformity of products and services may be accomplished by: 

 a) presenting evidence of a process for determining the action to take on nonconforming 
outputs detected before, during and after their delivery; 

 b) presenting the criteria used in deciding the actions to be taken; 
 c) selecting a representative sample of nonconforming items and presenting evidence that: 

 i production and service delivery was suspended while containment actions were 
put in place; 
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 ii the customer was promptly informed about nonconformities in products or services 
that they had received and notifi es of the action being taken; 

 iii authorization was obtained from the customer before delivering a product that had 
been deemed nonconforming with their requirements; 

 iv the actions taken proceeded as planned. 

 Verifying corrected nonconformities (8.7.1) 

 What does this mean? 

 Any action taken to correct the nonconformity will change it and therefore it needs to be 
subject to re-verifi cation. This may involve verifi cation against different requirements to the 
original requirements. 

 Why is this necessary? 

 If a nonconforming item is accepted without correction, no re-verifi cation is necessary, but 
if the item is changed the previous verifi cation is no longer valid. 

 How is this addressed? 

 Any item that has had work done to it should be re-verifi ed prior to it being released to 
ensure the work has been carried out as planned and has not affected features that were pre-
viously found conforming. There may be cases where the amount of re-verifi cation is limited 
and this should be stated as part of the recovery action plan. However, after rework or repair 
the re-verifi cation should verify that the product meets the original requirement; otherwise, 
it is not the same item and must be identifi ed differently. 

 The verifi cation records should indicate the original rejection, the disposition and the 
results of the re-verifi cation in order that there is traceability of the decisions that were made. 

 How is this demonstrated? 

 Demonstrating that requirements are verifi ed when nonconforming outputs are corrected 
may be accomplished by: 

 a) presenting evidence of a policy for verifying nonconforming outputs following their 
correction; 

 b) selecting a representative sample of nonconforming items and presenting evidence that 
verifi cation has been conducted in accordance with the prescribed policy. 

 Retaining information of actions taken on nonconforming process 
outputs (8.7.2) 

 What does this mean? 

 Documented information that describes the nonconformity are the documented details of 
the output (its identity), the specifi c deviations from requirements (what it is and what it 
should have been), the conditions under which the nonconformity was detected (the environ-
mental or operating conditions – what was happening at the time when the nonconformity 
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was detected), the time and date of detection, the name of the person detecting it and the 
actions taken with reference to any instructions, revised requirements and decisions. 

 Why is this necessary? 

 Records of nonconformities are needed for presentation to the authorities responsible for 
deciding on the action to be taken and for subsequent analysis. Without such records, deci-
sions may be made on opinion resulting in the means for identifying opportunities for 
improvement being absent. 

 How is this addressed? 

 There are several ways in which you can document the presence of a nonconformity. 
 You can record the condition: 

 • on a label attached to the item; 
 • on a form unique to the item such as a nonconformity report; 
 • of functional failures on a failure report and physical errors on a defect report; 
 • in a logbook for the item such as an inspection history record or snag sheet; 
 • in a logbook for the workshop or area. 

 The detail you record depends on the severity of the nonconformity and to whom it needs to 
be communicated. In some cases, a patrol inspector or quality engineer can deal with minor 
snags daily as can an itinerant designer. Where the problem is severe and the necessary 
action complicated, a panel of experts may need to meet. The description of the nonconfor-
mity and the actions taken to deal with it are often combined on one form separate to the 
corrective action because the corrective action may not be determined concurrently with 
the other action for various reasons. It is important when documenting the nonconformity 
that you record as many details as you can because they may be valuable to any subsequent 
investigation to help diagnose the cause and prevent its recurrence. 

 To assist decision makers provision should be made to record the impact of the non-
conformity on both the customer and the organization. This provision enables personnel to 
demonstrate compliance with clause 7.3d (see  Chapter 30 ). 

 How is this demonstrated? 

 Demonstrating that documented information that described the nonconformity and the 
actions taken and concessions obtained is being retained may be accomplished by: 

 a) presenting evidence of a policy to retain documented information of nonconformities 
and what information is to be recorded; 

 b) selecting a representative sample of records and presenting evidence that they: 

 i describe the nonconformities; 
 ii identify the authority deciding the action to be taken; 
 iii describe the action taken and that it accords with the plan; 
 iv identify any concessions obtained; 
 v describe the actions taken. 



 Key messages from Part 8 

 Chapter 33 Operational planning and control 
  1 If a product possesses the wrong features or executes those features using unreliable 

materials or processes, it won’t sustain a market, but if a service delivers the wrong 
advice, a wrong decision or the wrong product, it may not sustain a business. 

  2 The processes needed to meet the requirements for the provision of products and 
services are those needed to specify, develop, produce and supply the products or 
services required. 

  3 The process design requirements should address the risks and opportunities identifi ed 
from the analysis of internal and external issues that affect the QMS. 

  4 When planning these processes, the risks arising from inherent design weaknesses 
need to be identifi ed and addressed so that the required output quality is assured. 

  5 It’s necessary to express criteria for the acceptance of products, services and processes 
in terms that their achievement can be verifi ed with objective evidence. 

 Chapter 34 Customer communication 
  6 The quality of communication with customers is directly proportional to organizational 

success. 
  7 Information provided in any form by an organization about its products and services 

needs to create expectations that can be satisfi ed without recourse to extraordinary 
action. 

  8 Personnel who encounter the organization’s customers may make a lasting impression 
so it’s vital they share its vision and values because its entire reputation is in their 
hands. 

  9 Anything that may disrupt the provision of products and services following an agree-
ment to supply will be a matter of great concern to customers and therefore of interest 
to them 

 Chapters 35 and 36 Requirements for products and services 
 10 Where requirements for products and services are not properly established and under-

stood by both customer and supplier before work commences, situations are more 
likely to arise downstream that invariably incur delays and additional costs. 

 11 With every product one provides a service and the quality of this service needs just 
as much care and attention as the quality of the product. 
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 12 Organizations have an obligation to comply with legal requirements whether or not 
they are invoked by their customers. 

 13 Where the requirements of customers differ from those of other stakeholders, the 
customer requirements must take precedence unless a waiver can be negotiated or the 
opportunity to supply can be declined. 

 14 Customer-focused organizations neither make claims about their products and services 
they cannot meet in full, nor do they deceive their customers by claiming their products 
and services provide benefi ts that are unreal. 

 Chapter 37–41 Design and development 
 15 Design can be a journey into the unknown, and on such a journey, we can encounter 

obstacles we haven’t predicted, which may cause us to change our course but our 
objective remains constant having been set by the requirements of our customers. 

 16 Design is not a repeatable process because once a design has been completed the 
process ceases to exist and a new process is established for each new or modifi ed 
product or service. 

 17 Control of design and development does not mean controlling the creativity of the 
designers but controlling the process through which designs are developed so that the 
resultant output is one that truly refl ects customer requirements. 

 18 Today’s successes and failures are the result of yesterday’s solutions; therefore, using 
information from previous designs may be advantageous but only if lessons were 
learnt. 

 19 Product and service features need to be proved as being of a standard commensurate 
with actual operating conditions with a margin suffi cient to avoid costly repercussions 
in use. 

 20 Change control during the design process controls not only the design but also costs 
and timescales because once the design process has commenced every change will 
cost time and effort to address. 

 Chapter 42–44 Externally provided processes, products and services 
 21 Externally sourced processes, products and services can have varying degrees of impact 

on the processes of the organization and its products and services, and therefore, the 
controls applied need to be proportionate to the level of risk. 

 22 When external providers are selected based on their capability to meet requirements 
deduced from facts gathered as a result of an evaluation against soundly based criteria, 
the likelihood of a successful relationship is assured. 

 23 The effort spent on developing external providers should be proportional to the con-
sequence of their failure on meeting the organizations objectives. 

 Chapter 45–49 Production and service provision 
 24 The production and service delivery process is a journey along a proven path with 

what is expected to be a predictable outcome. 
 25 Process control comes about by operators knowing what results to achieve, by knowing 

what causes results to vary and by being able to correct performance when necessary. 



732 Part 8 Operation

 26 If effort is concentrated on the process using the results of output verifi cation and the 
root cause of variation is eliminated, rework will gradually reduce until all outputs are 
of consistent quality. 

 27 There is a perception that human errors are preventable, but despite mistaking proofi ng by 
design, everyone can make errors no matter how well trained and motivated they are. 

 28 Determination of preservation requirements commences during the design phase or 
the manufacturing or service planning phase by assessing the risks to product or service 
quality during its production or delivery. 

 Chapter 50  Release, delivery and post-delivery of products 
and services 

 29 If one could be certain that a product or a service would be correct without it being 
verifi ed, verifi cation during or after its generation would be unnecessary. 

 30 It would be considered prudent to prohibit the premature release of product if you did 
not have an adequate traceability system in place 

 31 Unless otherwise deemed unnecessary, verifi cation needs to occur after a specifi ed 
feature has been produced and before it becomes inaccessible for measurement. 

 32 Mistakes made at the packing stage may be the last mistakes made but they will be 
the fi rst the customer sees. 

 Chapter 51 Control of nonconforming outputs 
 33 Nonconformities are caused by factors that should not be present in a process. 
 34 The factors that cause nonconformity on one occasion will (unless removed) cause 

nonconformity again and again. 
 35 In service delivery processes, there is often no intermediate step between producing 

an output and delivering it to a customer so the process has to be deemed capable 
before going live. 

 36 Actions taken on nonconforming items detected before delivery need to be proportion-
ate to the effort that went into creating them. 

 37 Actions taken on nonconforming items after delivery need to be proportionate to the 
external consequences and consistent with customer expectations. 

 38 The only cases where you need to request concessions from your customer are when 
you have deviated from one of the customer requirements, cannot make the product 
or service conform but can demonstrate it’s fi t for its intended use. 



 Part 9 

 Performance evaluation 

 Introduction to Part 9 
 The 2015 version puts more emphasis on results than previous versions, and therefore Sec-
tion 9 of the standard contains a collection of requirements on monitoring, measurement, 
analysis and review which are aimed at answering three questions: 

 • What are we doing? – performance 
 • How well are we doing it? – performance evaluation 
 • What are we going to do about the results? – management review 

 The standard is structured to refl ect the PDCA cycle, and Section 9 is intended the contain 
requirements for checking or studying performance. Although there are such requirements 
in other sections, a close examination will show that they mostly require the checks deter-
mined from Section 9 requirements to be implemented, but there are no cross-references to 
Section 9 (which is most odd considering its importance). PDCA is a fractal (a repeating 
pattern that displays at every scale); therefore, measurement, analysis and evaluation are 
sub-processes within each process. However, to strip all the verifi cation requirements from 
other sections and plonk them in Section 9 would have left those sections incoherent. The 
requirements in Section 9 are therefore more generic than the checking requirements in oth-
ers sections and apply to all processes. 

 Measurement, analysis, evaluation and improvement processes are vital to the achieve-
ment of quality. We measure parameters using soundly based methods and devices of known 
integrity to produce data about an object. We monitor those parameters to observe how they 
change over time. In analysis, we interpret the data objectively and put them in a form which 
conveys meaning. We evaluate the results of analysis to assess their signifi cance, compare 
them with norms and draw conclusions as to whether the results are good or bad, valid or 
invalid. Finally, we review the conclusions reached from the evaluation, decide what we are 
going to do about them and commission a coherent plan of action. 

 Management review, which was positioned as part of the section on management responsi-
bility in the 2008 version, now joins other requirements that relate to performance evaluation. 

 This part of the Handbook comprises fi ve chapters ( Chapters 52 – 56 ) that address the fol-
lowing clauses of ISO 9001:2015: 

 • Clause 9.1.1 on monitoring, measurement is addressed by  Chapter 52  
 • Clause 9.1.2 on customer satisfaction is addressed by  Chapter 53  
 • Clause 9.1.3 on analysis and evaluation is addressed by  Chapter 54  
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 • Clause 9.2 on internal; audit of addressed by  Chapter 55  
 • Clause 9.3 on management review is addressed by  Chapter 56  

 The placement of the requirements within Section 9 is not consistent with the clause head-
ings, thus reducing ease of use in auditing. Instead of making clause 9.1.1 monitoring and 
measurement and clause 9.1.2 analysis and evaluation, clause 9.1.1 is a general heading under 
which there are requirements for both monitoring and measurement and analysis and evalua-
tion and in addition a separate clause on analysis and evaluation. Also, customer satisfaction 
is separated for special attention and is addressed three times; indirectly in clause 9.1.1, 
directly in clause 9.1.2 and again directly in clause 9.1.3. However, for consistency with the 
standard, the chapters of the Handbook mirror the standard. 



 Introduction 
 To have confi dence that the intended results are being achieved, before we measure we need 
standards, targets and requirements we can use to judge the results of measurement. The 
target value is therefore vital, but arbitrary values de-motivate personnel. Targets should 
always be focused on purpose so that through the chain of measures from corporate objec-
tives to component dimensions there is a soundly based relationship between targets, mea-
sures, objectives and the purpose of the organization, process, product or service. 

 Measurement is a doing process. It’s a “process to determine a value” (ISO 9000:2015), 
and the value determined is generally the value of a quantity of something for decision-
making. What is being measured doesn’t have to be a quantity. It can be entirely qualitative. 
It also doesn’t mean that measurement removes uncertainty. Many decisions are made with 
full knowledge of uncertainty. Even on a production line where sampling techniques are used 
in place of 100% inspection, there is a degree of uncertainty that the results obtained from a 
sample are not representative of the population from which the sample is taken. Therefore, 
we can say that any information that reduces uncertainty counts as a measurement. 

 Monitoring is a doing process. Monitoring is necessary to observe variation in the mea-
surements over time and what those variations mean to the stability of processes, and ques-
tions whether it is natural variation or something unusual. By keeping an eye on performance, 
we can be prepared to act when there are unexpected changes. 

 The measurement process 

 Measurement begins with a defi nition of the measure, the quantity that is to be measured, 
and it always involves a comparison of the measure with some known quantity of the same 
kind. If the measure is not accessible for direct comparison, it is converted or  transduced  
into an analogous measurement signal. As measurement always involves some interaction 
between the measure and the observer or observing instrument, there is always an exchange 
of energy, which, although in everyday applications is negligible, can become considerable 
in some types of measurement and thereby limit accuracy. 

 Any measuring requirement for a quantity requires the measurement process to be capable 
of accurately measuring the quantity with consistency. For this to happen, the factors that 
affect the result need to be identifi ed and a process designed that considers the variations 
in these factors and delivers a result that can be relied on as being accurate within defi ned 
limits, for example, measuring a characteristic that is produced from a process that is unsta-
ble may enable you to decide whether the item you measured is or is not of the standard 
required, but it won’t tell you anything about the next item that is produced. 

 Monitoring, measurement, 
analysis and evaluation 

 52 
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  Box 52.1    Revised requirements on monitoring 
and measurement 

 In the 2008 version the organization was required to plan and implement the moni-
toring, measurement, analysis and improvement processes needed to demonstrate 
conformity to product requirements. In the 2015 version the organization is required 
to determine what needs to be monitored and measured. Reference to conformity to 
product requirements has gone, and therefore monitoring and measurement is not 
intended to be limited to production and service delivery and that it extends to the 
monitoring and measurement of other aspects of performance. 

 In the 2008 version there were also specifi c requirements to measure QMS processes 
and product characteristics. In the 2015 version there is no requirement to measure 
anything specifi cally. It is now at the discretion of the organization what it needs to 
measure. However, analysis and evaluation of conformity of products and services and 
the performance and effectiveness of the QMS (a requirement in clause 9.1.3) cannot 
be undertaken without measuring characteristics of products, services and processes. 

 To measure something, we need the following: 

 • Sensor (a detecting device that can be human with or without measuring instruments). 
 • Converter if the sensor is not human (a device for converting the signal from the sen-

sor into a form that the human senses can detect). 
 • Transmitter where the measurement is done remotely (a device for transmitting the 

signal to a receiver for analysis) 

 Sensors need to be accurate, precise, reliable and economic. Sensors that tell lies are of use 
only to those who wish to deceive. It is too easy to look at a clock, a speedometer, a ther-
mometer or any other instrument and take it for granted that it is telling you the truth. We 
often put more credence into the readings we get from instruments than we do from our own 
sensors but both can be equally inaccurate. 

 In this chapter, we examine the fi ve requirements of clause 9.1.1, namely: 

 • Determining what needs to be monitored and measured (9.1.1a) 
 • Determining monitoring, measurement, analysis and evaluation methods (9.1.1b) 
 • Determining when the monitoring and measuring are to be performed (9.1.1c) 
 • Determining when results are to be analysed and evaluated (9.1.1d) 
 • Retaining documented information as evidence of results (9.1.1) 

 There is a requirement to evaluate the effectiveness of the QMS, but it is repeated in 
clause 9.1.3c), and therefore the topic will be addressed along with other analysis and evalu-
ation requirements in  Chapter 54 . 

 Determining what needs to be monitored and measured (9.1.1a) 

 What does this mean? 
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 We shouldn’t monitor and measure things without a reason but the statistician David Moore, 
the 1998 president of the American Statistical Association, goes so far as to say: “If you 
don’t know what to measure, measure anyway. You’ll learn what to measure.” (Hubbard, 
2010). However, the requirement is stated in the context of managing quality and therefore 
we have a reason for measuring, the diffi culty, if there is one, comes in knowing how to 
measure. 

 Why is this necessary? 

 We measure things to provide information for making decisions, to quantify uncertainty so 
we put our effort into measuring things we are uncertain about as it would be wasteful to 
measure things we were certain about. We need to know what to measure so that the infor-
mation produced is of value to the decisions we intent to make. 

 How is this addressed? 

 Understanding the value of information tells us what to measure and how much effort we 
should put into it. Therefore, if we have a capable process that has been producing the 
outputs required in the quantity and quality required and doing it economically for a con-
siderable time we wouldn’t put a lot of effort into monitoring and measuring it. We’d draw 
the conclusion that there is suffi cient monitoring and measurement going on and leave well 
alone. But this process was not always like this. In the beginning, we knew nothing about its 
capability. We had no idea what was being produced, how the quantity produced varied, how 
the quality of its outputs varied, how much resource it consumed, and what was causing the 
variation and the waste. The more uncertainty you have the more data you need to reduce 
uncertainty signifi cantly. 

 To determine what you need to monitor and measure Hubbard advises that we: 

 1. Determine a decision problem and the relevant uncertainties (i.e. what decision do we 
need to make and what are the variables about which we are uncertain that affect that 
decision?); 

 2. Defi ne what you know now so that your uncertainty can be quantifi ed and the risks 
can be determined; 

 3. Compute the value of additional information as it reduces the risk in the decision and 
allows us to identify what to monitor or measure. 

  Box 52.2    The value of additional information 
 Sometimes managers indicate they need certain information to make decisions and 
wheels are set in motion to produce reports on a regular basis. However, managers’ 
interests change as priorities change and therefore, reports which at one time were 
of great value to them are no longer relevant and are rarely read but have become a 
burden on the staff producing them. Once the managers realize the reports have no 
bearing on the decisions they take they lose their value. 
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 Monitoring and measurement to inform decisions on conformity 

 There are two decisions to be made in this regard: 

 a) Is the process capable of producing outputs of the required quality? 
 b) Is the process producing outputs of the right quality? 

 The monitoring and measurement data generated should serve to inform each of these decisions. 
 We can’t measure quality directly. We can measure mass, length and time and derivatives 

of these but there is no unit of quality. However, we can measure the degree of confor-
mity with requirements which customers accept as a substitute for what they look for when 
making judgements about quality. By tradition, most of the monitoring and measurement 
undertaken relative to quality has been in production processes. A lot of the uncertainty 
about what to measure is removed by specifi cations which defi ne the characteristics the 
process, product or service is required to possess. If the specifi cations have been developed 
from an understanding of customer needs, what is being measured will correlate with what 
customers require and the resultant process, product or service will be of the desired quality. 
Specifi cations are not perfect so in some circumstances there may be latent issues using this 
method. A cause-and-effect analysis enables the variables that can affect conformity with the 
specifi ed characteristics to be identifi ed which itself identifi es what to monitor and measure. 

 Monitoring and measurement to inform other decisions   

 Several clauses directly or indirectly require monitoring and/or measurement, and these are 
identifi ed in  Table 52.1 . In two cases, there is a requirement to evaluate rather than measure 
or monitor, but without data quantifying the value of an object there is nothing to evaluate. In 
two other cases, there is a requirement to evaluate the effectiveness of an object rather than 

Table 52.1   Monitoring and measurement requirements

Clause Monitoring and/or measurement requirement Addressed in

4.1 Monitor information about (the identifi ed) external and internal issues Chapter 12
4.2 Monitor information about (the relevant) interested parties Chapter 13
4.4.1 Determine the monitoring and measurement needed to ensure the 

effective operation and control of the processes; (needed by the QMS)
Chapter 16

6.1.2 Evaluate the effectiveness of actions taken to address risks and 
opportunities

Chapter 21

6.2.1 Monitor quality objectives Chapter 22
7.2 Evaluate the effectiveness of the actions taken to acquire the necessary 

competence
Chapter 29

8.4.1 Apply criteria for the monitoring of performance of external providers Chapter 43
8.4.2 (Determine) the effectiveness of the controls applied by the external 

provider
Chapter 42

9.1.1 Evaluate the performance and the effectiveness of the quality 
management system)

Chapter 54

9.1.2 Monitor customers’ perceptions Chapter 53
9.1.3 (Measure) conformity of products and services See below
9.3.2c) (Monitor) process performance See below
9.3.2d) (Monitor) the adequacy of resources See below
10.1.2c Review the effectiveness of any corrective action taken Chapter 58
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measure or monitor it but without the analysis and evaluation of data, obtained from moni-
toring and/or measurement, decisions on the object’s effectiveness won’t be soundly based. 
The same argument is valid for three other entries in the table where  monitor and measure  
are in brackets. In these three cases information is either needed for management review or 
expected from the analysis and evaluation of data. 

 These are the subjects for monitoring and measurement specifi ed in ISO 9001, but don’t 
be fooled by the brevity of the list because it hides a raft of subjects through the term  criteria  
and the general way in which the requirements are expressed. In each of the cases you need 
to apply the three steps of Hubbard’s decision-making process noted earlier. 

 Removing the barriers to measurement 

 One of the problems we face with determining what to measure is a belief that some things 
are immeasurable so it’s not worth putting them on the list of things to measure. Even though 
we should have information on X to make Y decision, we delude ourselves into believing 
that it’s not possible to measure it so we don’t bother. We’ll address how to measure things 
in the next section, but unless we choose to measure something, we won’t put any effort into 
fi guring out how to do it. 

 Quality is an intangible until we specify what we mean by quality and express it in terms 
of characteristics we can measure. We measure quality because it’s of value to our custom-
ers. We know our customers will detect whether the products and services they received are 
of insuffi cient quality and so we set about measuring product and service quality. We can 
apply the same approach to anything by answering some key questions adapted from those 
in  How to Measure Anything   Chapter 3  (Hubbard, 2010): 

 a) Would it matter if we didn’t have a value for X? 
 b) If it does matter it must be detectable by a customer or another stakeholder. 
 c) If it’s detectable, it can be detected as an amount or a range of possible amounts. 
 d) If it can be detected as an amount or a range of possible amounts, it can be measured. 

 How is this demonstrated? 

 Demonstrating that what needs to be monitored and measured has been determined may be 
accomplished by: 

 a) presenting evidence which identifi es the strategic and operational decisions that need 
to be made in the management of product and service quality; 

 b) presenting evidence of a process for determining what is to be monitored and measured 
to inform these decisions; 

 c) presenting evidence of the results of the analyses which defi nes what is it be monitored 
and measured relative to the identifi ed decisions. 

 Determining monitoring, measurement, analysis and evaluation 
methods (9.1.1b) 

 What does this mean? 

 The methods for monitoring, measurement, analysis and evaluation are simply systematic ways 
of carrying out these activities from the fi rst to the last step which can be explained and performed. 
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 Why is this necessary? 

 If people responsible for carrying out these important activities were to decide what methods 
are appropriate, it might produce variable results, as different methods vary in their effec-
tiveness. There will be cases where the choice of method can be left to the user’s discretion, 
often because it can’t be pre-determined, and other cases where the choice needs to be lim-
ited to ensure valid results. 

 How is this addressed? 

 Throughout the standard there are several clauses requiring monitoring, measurement, anal-
ysis or evaluation. Some require only one of these activities and clause 9.1.3 invokes the 
others but all four are related. Clause 4.4.1c) requires methods needed to ensure the effective 
operation and control of processes to be determined including monitoring and measurements 
methods so the requirement in clause 9.1.1b) duplicates part of this requirement. 

 When considering measurement, there are four rules we need to adopt which have been 
adapted from Frank Price’s Three Rules of Quality (Price, 1984): 

 1 No measurement without recording. 
 2 No recording without analysis. 
 3 No analysis without evaluation. 
 4 No evaluation with action. 

 There are some simple lessons in these rules. If you are going put the effort into measuring a 
variable and not record the result, you’ll regret it later when you come to analyse the data and 
fi nd you have none so must take the measurement all over again. After putting in the effort to 
give meaning to the data and not use the information produced to draw conclusions from it, 
why do it? And, after doing all this and not act, why measure in the fi rst place? 

 Price also asks four simple questions which help us determine whether we have control of 
product quality. They have been adjusted to apply equally to the control of service quality. 

 1 CAN we make/provide it OK? is a decision we make before we go into production 
or the service goes live. We need to know if the processes are capable of producing 
a product or delivering a service that conforms to its specifi cation; otherwise, we’ll 
end up with a pile of product we can’t sell and a bunch of unhappy customers. If we 
can’t make or provide it OK, we are either using the wrong processes or resources or 
we have the wrong design for the technology we are using. 

 2 ARE we making/providing it OK? is a decision we should periodically make because 
of the inherent variation in the people, materials and the processing environment. 

 3 HAVE we made/provided it OK? is a decision we make based on objective evidence. It’s 
the fi nal check before we deliver the product or we present the bill to the customer. 

 4 CAN we make/provide it better? There’s always room for improvement, fewer errors, 
greater effi ciency, better design. 

 Determining monitoring and measuring methods 

 There are various forms of monitoring and measuring and different technologies that can be 
used, but before selecting a method, you need to know: 

 • what you are monitoring or measuring; 
 • why you are monitoring or measuring it; 
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 • how the data will be captured; 
 • how will the data be collected; 
 • the quality of data you need; 
 • to whom the data will be transmitted. 

 Measuring product conformity (8.5.1c) 

 As we have already stated, we can’t measure quality directly as there are no units of quality, 
and so we provide specifi cations which substitute for a direct measurement of product qual-
ity. These specifi cations will defi ne the characteristics which the product needs to possess 
and invariably they are expressed on quantitative terms. 

 Conformity with qualitative and quantitative characteristics may be measured by visual 
or metrological inspection methods. For functional characteristics, acceptance test specifi ca-
tions usually defi ne the test methods. In some cases, conformity cannot be measured using 
metrology and workmanship standards are defi ned on which to base the acceptability of 
characteristics created by human manipulation of materials by hand or with the aid of hand 
tools. For characteristics that are not visible to the human eye non-destructive testing tech-
niques (NDT) are employed. 

 Measuring service conformity (8.5.1c) 

 The service specifi cation will defi ne the service required in terms of the outcomes, and the 
outputs that are deemed necessary to produce those outcomes. Service conformity refers to 
the extent to which the outputs conform to the requirements. Service quality refers to the 
extent to which the service outcomes meet customer needs and expectations as is addressed 
under customer satisfaction in  Chapter 53 . 

 Providing a service is equivalent to running a process and therefore measuring ser-
vice conformity is accomplished using methods such as inspection and audit. Outputs are 
inspected either 100% or on a sample basis depending on confi dence in the provider and risk 
to the intended outcome. Audits examine the process used to produce the output to determine 
whether the steps taken were consistent with the policies, regulations and practices stipu-
lated in the service specifi cation. 

 With professional services where accuracy is vital, as in a forensic science lab, profi ciency 
testing is undertaken to test for examiner bias. In some cases, the test is conducted  non-blind  
so the participants are aware that their accuracy is being evaluated. In other cases, the tests 
are conducted blind to remove the infl uence of measurement. In addition, a blind verifi cation 
or audit is conducted by another qualifi ed examiner during routine casework using previ-
ously examined evidence to discover whether the fi rst examiner made any errors. 

 Monitoring processes (8.5.1c) 

 Process monitoring is carried out by capturing data on process parameters such as through-
put and yield which is computed from the measurement of outputs. Parameters are often not 
measured directly but through analysis of data. This topic is addressed in  Chapter 54 . 

 Monitoring the adequacy of resources (9.3.2d) 

 Each result requires resources, and even when the required results are being achieved there 
may be better ways or more effi cient ways of achieving them. Therefore, targets may be set 
for effi ciency, and these, too, need to be monitored and measured. One method is to monitor 
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resource utilization. Another is to conduct benchmarking against other processes to fi nd the 
best practice. 

 Resources are required to be determined, provided and maintained in clause 7.1, and there 
are several ways in which the adequacy of the resources can be monitored by: 

 a) process reviews carried out by the process owner which reveal whether the resources 
were adequate; 

 b) independent process audits which reveal whether the planned resources were provided 
and maintained; 

 c) analysis of project and process data for evidence that the adequacy of resources was 
a contributory factor in causing a nonconformity. 

 If the resource estimates were correct, the resources spent on running a process should be 
within the estimate but often things don’t go to plan. There may be bottlenecks in the fl ow 
through the process when input rate exceeds the output rate. The resources needed to resolve 
problems encountered may exceed the contingency included in the estimates. Flow rate and 
delays may therefore be parameters that need to be monitored. Methods will need to be 
devised to collect, analyse and evaluate the information and determine opportunities for 
improvement. 

 How is this demonstrated? 

 Demonstrating that the methods for monitoring, measurement, analysis and evaluation have 
been determined may be accomplished by: 

 a) presenting evidence of a process for planning monitoring, measurement, analysis and 
evaluation activities relative to products, services and processes; 

 b) selecting a representative sample of products, services and processes and presenting 
evidence of the monitoring, measurement, analysis and evaluation methods that have 
been determined. 

 Determining when the monitoring and measuring are to be 
performed (9.1.1c) 

 What does this mean? 

 Monitoring is often planned to commence after a series of activities commence and con-
tinue until deliberately stopped. Measurement, on the other hand, is planned to take place 
when certain conditions are met and it’s this judgement that is being referred to in this 
requirement. 

 Why is this necessary? 

 The timing of monitoring and measurement is an important factor in the validity of the 
results. Pick the wrong time, and the data produced may be unreliable, invalid and not useful 
for further analysis and evaluation. 
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 How is this addressed? 

 Monitoring 

 Where monitoring equipment is built into plant and facilities monitoring can commence as 
soon as these facilities are commissioned and handed over for operational use. Where work 
has been undertaken to determine the status of something such as customer satisfaction, 
the internal and external environment or progress on a project, and it’s important to know 
when there are changes, monitoring should commence once that piece of work has been 
completed. In this way, the organization is alerted to changes and has the opportunity to act 
on them. 

 Measurement 

 PRODUCT MEASUREMENT 

 Measurement of product characteristics should be carried out after a specifi c characteristic 
has been produced and before it becomes inaccessible for measurement unless there are 
good economic reasons for not doing so. If measurement is not taken as a characteristic is 
produced, it’s necessary to determine whether it’s economical to continue. If variation in a 
characteristic will affect other characteristics the process may need to be stopped if the char-
acteristic is not within tolerance limits. If variation in a characteristic will not affect other 
characteristics there may be natural breaks in the process where the item passes from one 
stage to another or stages at which several characteristics can be verifi ed at once. 

 If product passes from the responsibility of one person to another, there should be a stage 
verifi cation at the interface to protect the producer even if the characteristics achieved are 
accessible later. 

 When producing a product that consists of several parts, sub-assemblies, assemblies, 
units, equipment and subsystems, each part, sub-assembly, etc., needs to be subject to fi nal 
verifi cation but may also require in-process verifi cation for the reasons given earlier. Your 
control plans should defi ne all the in-process verifi cation stages that are required for each 
part, sub-assembly, assembly, etc. 

 SERVICE MEASUREMENT 

 With services that produce an output such as advice produced from legal services or a fi nd-
ing as in forensic science services, measurement may take place at key stages verifying the 
work is ready to pass onto the next stage or verify the output meets the defi ned criteria. 

 With services where the customer is a participant in the production of the service offering 
such as in a hospital or restaurant, there will be a diversity of customers using the service 
each having different perceptions of what constitutes a quality service. From the provider’s 
viewpoint, service conformity measurement should be instantaneous, that is, the provider 
needs to decide whether an action has yielded the right result and therefore should measure 
conformity immediately the service is provided and not afterwards because it will too late. 
The margin for self-correction is limited but there are certain characteristics where interac-
tion with the customer is possible to confi rm responses or resolve uncertainties, for example, 
dentists depend on their patient alerting them to a breach of pain threshold, a hairdresser 
constantly checks the style is what the client wants, a tailor will invite the client to several 
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fi ttings before the garment is complete, a subject will sit for an artist several times before the 
painting is complete. However, these interactions are limited to certain variables due to het-
erogeneity. The characteristics that are not customer dependent have to be got right fi rst time. 

 Analysis and evaluation methods 

 These are addressed in  Chapter 54 . 

 How is this demonstrated? 

 Demonstrating that when the monitoring and measuring is to be performed has been deter-
mined may be accomplished by: 

 a) presenting evidence which identifi es the strategic and operational decisions that need 
to be made in the management of product and service quality; 

 b) presenting evidence of a process for determining when monitoring and measurement 
is to be performed to inform these decisions; 

 c) presenting evidence of the results of the analyses which defi nes when monitoring and 
measurement is to be performed relative to the identifi ed decisions. 

 Determining when results are to be analysed and evaluated. (9.1.1d) 

 What does this mean? 

 The results of monitoring and measurement are used for different purposes, and therefore 
when their analysis and evaluation is carried out depends on there being suffi cient data to 
make a decision. 

 Why is this necessary? 

 The timing of analysis and evaluation of data can be critical to process control as results are 
needed to decide whether a process should stop or continue so speed of response is critical 
here. In other cases, the data are being used as a lagging measure to judge effectiveness, so 
the scale of data is critical here. 

 How is this addressed? 

 Those designing a process need to build data logging, analysis and evaluation into the design 
so that operators analyse and evaluate the results of measurement to make timely decisions 
that enable them to control the process. On a longer timescale the data may be collected 
offl ine and subject to different analysis and evaluation to detect outliers and anomalies, 
examine trends and investigate the causes of variation. The performance record needs to be 
long enough to have statistical signifi cance. 

 How is this demonstrated? 

 Demonstrating that monitoring and measurement result are analysed and evaluated at appro-
priate times may be accomplished by: 
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 a) presenting evidence that the analysis and evaluation of measurement results is deter-
mined as part of process design; 

 b) selecting a representative sample of processes and showing that provision has been 
made for undertaking analysis and evaluation at a stage consistent with the priority 
given the decisions they serve. 

 Retaining documented information as evidence of results (9.1.1) 

 What does this mean? 

 Appropriate documented information of results refers to the form it takes and not whether 
results are documented. 

 A statement in ISO Guidance on the requirements for documented information of ISO 
9001:2015 (ISO/TC 176/SC2/N1276, 2015) implies that all the documented information 
required by the standard (see  Table 32.1 ) is the objective evidence required to demonstrate 
the QMS is effective. The documented information that contains evidence of activities per-
formed and results achieved is certainly relevant, but some items in the table are not relevant. 

 Why is this necessary? 

 Unless documentation information of monitoring and measurement is retained, decisions 
will lack the information necessary to be evidence based. However, there is no require-
ment to retain this information for any specifi c period, but it would make sense to retain 
it for audit and review purposes; otherwise, the decisions cannot be seen to have been 
evidence based. 

 How is this addressed? 

 Throughout ISO 9001 there are requirements for certain documented information to be 
retained. This is evidence of results which include: 

 • Documented information to the extent necessary to have confi dence that the processes 
are being carried out as planned (clause 4.4) 

 • Evidence of fi tness for purpose of monitoring and measuring resources (clause 7.1.5.1) 
 • Evidence of the basis used for calibration of the monitoring and measurement resources 

(when no international or national standards exist) (clause 7.1.5.2) 
 • Evidence of competence of person(s) doing work under the control of the organization 

that affects the performance and effectiveness of the QMS (clause 7.2) 
 • Results of the review and new requirements for the products and services (clause 8.2.3) 
 • Records needed to demonstrate that design and development requirements have been 

met (clause 8.3.2) 
 • Records of the activities of design and development controls (clause 8.3.4) 
 • Records of design and development outputs (clause 8.3.5) 
 • Design and development changes, including the results of the review and the autho-

rization of the changes and necessary actions (clause 8.3.6) 
 • Records of the evaluation, selection, monitoring of performance and re-evaluation of 

external providers and any and actions arising from these activities (clause 8.4.1) 
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 How is this demonstrated? 

 Demonstrating that appropriate documented information as evidence of monitoring and 
measurement results are being retained may be accomplished by: 

 a) presenting evidence of a process for retention of monitoring and measurement results; 
 b) selecting a representative sample of monitoring and measurement activities and retriev-

ing documented information from the archive that contains the results of that monitoring 
and measurement. 

 Bibliography 
 Hubbard, D. W. (2010).  How to Measure Anything: Finding the Values of Intangibles in Business . 

Hoboken, NJ: John Wiley. 
 ISO 9000:2015. (2015).  Quality Management Systems: Fundamentals and Vocabulary . Geneva: ISO. 
 ISO/TC176/SC2/N1276. (2015). Guidance on the Requirements for Documented Information. 

Retrieved from ISO/TC 176 Home Page: http://isotc.iso.org/livelink/livelink/fetch/2000/2122/-
8835176/-8835848/8835872/8835883/Documented_Information.docx. 

 Price, F. (1984).  Right First Time . Aldershot, England: Wildwood House. 

http://isotc.iso.org/livelink/livelink/fetch/2000/2122/-8835176/-8835848/8835872/8835883/Documented_Information.docx
http://isotc.iso.org/livelink/livelink/fetch/2000/2122/-8835176/-8835848/8835872/8835883/Documented_Information.docx


 Introduction 
 Customer satisfaction is the motive behind ISO 9001; therefore, it becomes of paramount 
importance that the organization has up-to-date intelligence on the perceptions of current 
customers about its products and services. Any organization that is not monitoring customer 
perceptions or is ignoring them will ultimately fail for customers are the lifeblood of every 
organization. It is important also to use a factual approach to collecting and analysing such 
data. This will infl uence tactical and perhaps strategic decisions about product features 
(quality of design) and production/delivery processes (quality of conformance). 

 Customer satisfaction should be one of the key performance indicators, and data on cus-
tomer perceptions will serve to validate not only the business outputs but also the assump-
tions made about customer requirements that were inputs to the process which determines 
requirement related to products and services. 

 In this chapter, we examine the two requirements of clause 9.1.2, namely: 

 • Methods for obtaining customer perceptions (9.1.2) 
 • Methods for monitoring and reviewing customer perceptions (9.1.2) 

 Monitoring customer perceptions (9.1.2) 

 What does this mean? 

 By combining defi nitions of the terms  customer satisfaction  and  requirement , ISO 9000:2015 
defi nes customer satisfaction as the “customer’s perception of the degree to which the cus-
tomer’s stated or implied needs or expectations have been fulfi lled”. To satisfy customers, 
you should therefore go beyond the stated requirements. 

 Customers are people who differ in their perceptions as to whether the transaction has 
been satisfactory. The term  perception  is used because satisfaction is a subjective and human 
condition, unlike acceptance, which is based on objective evidence. Customers may accept 
a product but not be wholly satisfi ed with it or the service they have received. Whether you 
have done your utmost to please the customer, if the customer’s perception is that you have 
not met their expectations, they will not be satisfi ed. You could do the same for two custom-
ers and fi nd that one is ecstatic about the products and the services you provide and the other 
is dissatisfi ed. 

 As the ISO 9000:2015 defi nition of a customer is “an organization or person that could 
or does receive a product or service that is intended for or required by this person or 

 Customer satisfaction  53 
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organization” and includes consumer, client, end user, retailer, benefi ciary and purchaser, the 
search for perceptions needs to go beyond the immediate customer to which your products 
and services are provided. 

  Information relating to customer perception  is any meaningful data from which a judgement 
can be made about customer satisfaction and would include compliments, complaints, sales sta-
tistics, survey results, etc. The requirement refers to the monitoring of customer perception rather 
than the measurement of customer satisfaction. One difference is that monitoring involves sys-
tematic checks on a periodic or continuous basis, whereas measurement may be a one-off event. 

 Why is this necessary? 

 The primary purpose of the management system is to enable the organization to achieve its 
objectives, one of which will be the creation and retention of satisfi ed customers. It therefore 
becomes axiomatic that customer satisfaction needs to be monitored. 

 How is this addressed? 

 ISO 10004 provides guidance for monitoring and measuring customer satisfaction and 
should be consulted. There are several ways of monitoring information relating to customer 
perceptions ranging from unsolicited information to customer focus meetings. 

 Customer surveys 

 The most important part of a customer survey is to ask the right questions and Hill, Self and 
Roche suggest that the survey will provide a measure of satisfaction only if the question-
naire covers those things the customer was looking for in the fi rst place (Hill, Self, & Roche, 
2002). There is an eight-step process: 

 1 Identify the customer’s requirements (needs and expectations). 
 2 Determine a representative sample of customers. 
 3 Determine which type of survey is appropriate. 
 4 Design the questionnaire. 
 5 Conduct the survey. 
 6 Analyse the data. 
 7 Present the results. 
 8 Take action on the results. 

 Several types of surveys can be used: 

 • Personal interview 
 • Telephone interview 
 • Self-completion questionnaires 

 DESIGN OF THE QUESTIONNAIRE 

 It should be noted that self-completion questionnaires by themselves are not an effective 
means of gathering customer opinion. It is much better to talk face to face with your cus-
tomer using an interview checklist. Think for a moment how a big customer like Apple or 
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Wal-Mart would react to thousands of questionnaires from their suppliers. They would either 
set up a special department just to deal with the questionnaires or set a policy that directs 
staff not to respond to supplier questionnaires. Economics alone will dictate the course of 
action that customers will take. 

 The personal form of survey is conducted through interview such as a customer service 
person approaching a customer with a questionnaire while the customer is on the organi-
zation’s premises. This may apply to hotels, airports, entertainment venues and large res-
taurants. With this method, there is the opportunity for dialogue and capturing impromptu 
remarks that hide deep-rooted feelings about the organization. 

 The self-completion form relies on responses to questionnaires and seeks to establish cus-
tomer opinion on several topics ranging from specifi c products and services to general per-
ceptions about the organization. The questionnaires can be sent to customers in a mail shot, 
included with a shipment or fi lled in before a customer departs (as with hotels and training 
courses). These questionnaires are somewhat biased because they only gather information 
on the topics perceived as important to the organization. 

 DETERMINING SAMPLE SIZE 

 An important question is how big a sample do you take to gather statistically signifi cant data? 
With services, it is the size of the population that use the service in terms of location, period 
and user attributes that is relevant (e.g. all patients over the age of 65 admitted to hospitals in 
Wales in 2016). Within the sample there will be non-responses and false responses, so there 
will be a difference between the actual and the target population that may affect the validity 
of the sample as being representative of the population being studied. Representiveness is a 
critical characteristic of the sampling method. As Lisch points out, describing a sample as 
representative should keep the research question and related variables in mind (Lisch, 2014). 

 DETERMINING THE RELEVANT VARIABLES 

 Customer perceptions of a product or service differ in all kind of ways. There is no standard 
customer so when monitoring perceptions, we need to look at the demographics of a given 
population and this contains the variables. For example, is it relevant if the customers who 
use a service are male or female, are of certain age groups, of certain ethnic origin, religion, 
or how far they should travel to use the service? Is it relevant whether they use the online 
portal or visit the provider in person? Is it relevant whether the customer is a new user or 
a regular user and is the reason for using the service relevant? Are they returning because 
their previous transaction didn’t go quite as expected? If the method doesn’t account for the 
 failure demand  the statistics will be skewed. Many variables need to be considered so that 
the method of measuring service quality is representative. 

 Repeat orders 

 The number of repeat orders (e.g. 75% of orders are from existing customers) is one measure 
of whether customers are loyal, but this is not possible for all organizations, particularly 
those that deal with consumers and do not capture their names (justifi cation for having loy-
alty cards). Another measure is the period over which customers remain loyal (e.g. 20% of 
our customers have been with us for more than 10 years). A marked change in this ratio could 
indicate increasing success or impending disaster. 
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 Competition 

 Monitoring what the competition is up to is an indicator of your success or failure. Do they 
follow your lead or are you always trying to catch up? Monitoring the movement of custom-
ers to and from your competitors is an indicator of whether your customers are being satisfi ed. 

 Referrals 

 When you win new customers fi nd out why they chose your organization in preference to 
others. Find out how they discovered your products and services. It may be from advertising 
or may be your existing customers referred them to you. 

 Demand 

 Monitoring the demand for your products and services relative to the predicted demand is 
also an indicator of success or failure to satisfy customers. It could also be an indicator of the 
effectiveness of your sales promotion programme, therefore analysis is needed to establish 
which it is. However, beware of  failure demand . Seddon writes about this in connection with 
public services (Seddon, 2014). 

 Effects of product transition 

 When you launch a new product or service, do you retain your existing customers or do they 
take the opportunity to go elsewhere? 

 User surveys 

 If your immediate customer is not the end user, you could seek the opinion of users to 
learn of their experiences with your products and get a better understanding of their needs 
and expectations. These surveys might yield opportunities for future uses, modifi cations or 
applications of your products. Depending on the type of product you supply you might need 
to do a pilot survey to test its validity before running it on the user population. 

 Lost business analysis 

 An analysis of lost business may provide an insight into your tendering practices, although it 
is often diffi cult to get reliable data. A potential customer to which you have submitted your 
tender or quotation may cooperate but they are often not interested as they don’t perceive it 
of being any benefi t to them; in other words, you are seen as wasting their time. However, 
it depends on how you approach it and what your relationship has been with that customer. 
Certainly, a questionnaire through the post or by e-mail is unlikely to be answered. Lost busi-
ness analysis needs a personal touch. 

 Delivery feedback 

 If the arrangement with your customer is for scheduled deliveries over a long period, you 
might receive immediate feedback without requesting it. Otherwise, you set up a deliv-
ery receipt mechanism that provides the recipient to comment on their experience with the 



Chapter 53 Customer satisfaction 751

delivery. Some organizations include a customer feedback card with the delivery, and online 
sales often have a feedback link that customers can follow to record their experience. 

 The problem with delivery feedback is that many satisfi ed customers won’t bother to 
register feedback so you can’t measure customer satisfaction by how many feedback returns 
you receive. You can only assess those you do receive and ignore the proportion of the 
potential number of returns. As with all customer surveys, a 3% response should be regarded 
as good. 

 Dealer reports 

 If you ship product to a dealer, you will have a different relationship than you have with the 
dealer’s customer and may get useful feedback. 

 Warranty claims 

 Warranty claims are tangible therefore they can be assessed objectively. They provide an 
immediate indicator of customer satisfaction particularly if the product represents a substan-
tial investment for the customer. On the other hand, if the product is a throw-away item, you 
may only receive warranty claims from disgruntled customers; others might not consider the 
effort worthwhile. 

 Focus meetings 

 A personal form of obtaining information on customer satisfaction is to arrange to meet with 
your customer. Seek opinions from the people within the customer’s organization such as 
from marketing, design, purchasing, quality assurance and manufacturing departments, etc. 
Target key product features as well as delivery or availability, price and relationships. This 
form is probably only suitable in B2B relationships. 

 Complaints 

 As stated previously, if your processes have not been designed to alert you to customer dis-
satisfaction, you may be under the illusion that your customers must be satisfi ed. The pro-
cess for handling customer complaints is addressed under “Customer feedback” in  Chapter 
58 . Here the topic is monitoring, and therefore you should be looking at the overall number 
of complaints, the upward or downward trend and the distribution of complaints by type 
of customer, location and nature of complaint. Coding conventions could be used to assign 
complaints to various categories covering the product (or parts thereof) packaging, labelling, 
advertising, warranty, support, etc. Any complaint, no matter how trivial, is indicative of a 
dissatisfi ed customer. The monitoring methods need to take account of formal complaints 
submitted in writing by the customer and verbal complaints given in conversation via tele-
phone or meeting. Everyone who encounters customers should have a method of capturing 
customer feedback and communicating it reliably to a place for analysis. 

 Compliments 

 Compliments are harder to monitor because they can vary from a passing remark during a 
sales transaction to a formal letter. Again, all personnel who encounter customers should 
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have a non-intrusive method for conveying to the customer that the compliment is appreci-
ated and will be passed on to the staff involved. 

 How is this demonstrated? 

 Demonstrating that customer’s perceptions of the degree to which their needs and expecta-
tions have been fulfi lled are being monitored may be accomplished by: 

 a) presenting evidence of a process for monitoring customer perceptions; 
 b) selecting a representative sample of customers and presenting evidence that customer 

perceptions are being monitored as planned. 

 Determining methods for monitoring and reviewing customer 
perceptions (9.1.2) 

 What does this mean? 

 This requirement seeks to take the data generated by the monitoring process addressed ear-
lier and through analysis produce meaningful information on whether customers are in fact 
satisfi ed with the products and services offered by the organization 

 Why is this necessary? 

 Customer satisfaction is not something one can monitor directly by installing a sensor. One 
has to collect and analyse data to draw conclusions. 

 How is this addressed? 

 We can now look at those ways by which data can be collected relative to the different tech-
niques of monitoring customer satisfaction: 

 • Repeat orders: These data can be collected from the order processing process. 
 • Competition: These data are more subjective and result from market research. 
 • Referrals: These data can be captured from sales personnel during the transaction or 

later follow-up calls. 
 • Demand: These data can be collected from sales trends. 
 • Effects of product transition: These data can be collected from sales trends following 

new product launch. 
 • Surveys: These data can be collected from survey reports. 
 • Focus meetings: These data can be collected from the meeting reports. 
 • Complaints: These data can be collected from complaints recorded by customers or 

by staff on speaking with customers. 
 • Compliments: These data can be collected from written compliments sent in by cus-

tomers or by staff on speaking with customers. 

 As indicated earlier there are several sources of data, several ways in which they can be 
collected and several functions involved. Provisions need to be made for transmitting the 
data from the processes where it can be captured to the place where it is to be analysed. It 
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is evident that sales and marketing personnel are involved and as information on customer 
perceptions is vital for these functions to manage their own operations effectively, it may be 
appropriate to locate the analysis process within one of these departments. In some organiza-
tions, customer support groups are formed to provide the post-sales interface with customer 
and in such cases, they would probably perform the analysis. 

 The customer perception monitoring process 

 The integrity of your process for determining the degree of customer satisfaction is par-
amount; otherwise, you could be fooling yourselves into believing all is well when it is 
far from reality. The process therefore needs to be free from bias, prejudice and political 
infl uence. 

 In defi ning the process, you will need to: 

 • determine the sources from which information is to be gathered; 
 • determine the method of data collection – the forms, questionnaires and interview 

checklists to be used; 
 • determine the frequency of data collection; 
 • devise a method for synthesizing the data for analysis; 
 • analyse trends; 
 • determine the methods to be used for computing the customer satisfaction index; 
 • establish the records to be created and maintained; 
 • identify the reports to be issued and to whom they should be issued; and 
 • determine the actions and decisions to be taken and those responsible for them. 

 Pareto analysis can be used to identify the key areas on which action is necessary. For exam-
ple, it may turn out that 80% of the sales come from repeat orders indicating a decline in 
the number of new customers. Also 80% of the complaints may be from one market sector 
that generates only 20% of the sales – which is an indication that 80% of customers may be 
satisfi ed. Alternatively, 80% of the compliments may come from 20% of the customers but 
as they represent 80% of the sales it may prove very signifi cant. The important factor is to 
look for relationships that indicate major opportunities and not insignifi cant opportunities 
for improvement. Use the results to derive the business plans, product development and 
process development plans for current and future products and services. 

 Frequency of measurement 

 Frequency needs to be adjusted following changes in products and services and major 
changes in organization structure such as mergers, downsizing, plant closures, etc. Changes 
in fashion and public opinion should also not be discounted. Repeating the survey after the 
launch of new technology, new legislation or changes in world economics affecting the 
industry may also affect customer perception and consequently satisfaction. 

 Trends 

 To determine trends in customer perception you will need to make regular measurements 
and plot the results preferably by particular attributes or variables. The factors will need to 
include quality characteristics of the product or service as well as delivery performance and 
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price. The surveys could be linked to your improvement programmes so that following a 
change, and allowing suffi cient time for the effect to be observed by the customer, customer 
feedback data could be secured to indicate the effect of the improvement. 

 Customer dissatisfaction will be noticeable from the number and nature of customer com-
plaints collected and analysed as part of your corrective action procedures. This data pro-
vides objective documentation or evidence and again can be reduced to indices to indicate 
trends. 

 By targeting the fi nal customer using data provided by intermediate customers, you will 
be able to secure data from the users, but it may not be very reliable. A nil return will not 
indicate complete satisfaction so you will need to decide whether the feedback is signifi cant 
enough to warrant attention. Using statistics to make decisions in this case may not be a 
viable approach because you will not possess all the facts! 

 Customer satisfaction index 

 A customer satisfaction index that is derived from data from an independent source would 
indeed be more objective. The Swedish Customer Satisfaction Barometer (SCSB) was the 
fi rst national satisfaction index established in 1989 and developed for the Swedish economy 
by Claes Fornell at the University of Michigan. Using the Swedish model as a basis, Claes 
Fornell went on to develop the American Customer Satisfaction Index in 1994. The ACSI 
measures the satisfaction of U.S. household consumers with the quality of products and 
services offered by both foreign and domestic fi rms with signifi cant share in U.S. markets 
(ACSI, 2016). The European Customer Satisfaction Index (ECSI) is a variation of the ACS I 
and differs from the ACSI by distinguishing service quality and product quality and excludes 
the incidence of complaint behaviour as a consequence of satisfaction (see  Figure 53.1 ).   

 The basic ACSI technology is now used in more than 16 countries, including the United 
States, Great Britain, Brazil, India, South Africa, Singapore, Sweden and South Korea. In the 
UK, The Institute of Customer Service is an independent, professional membership body for 

Figure 53.1   European Customer Satisfaction Index model (Adapted from Ronald van Haaften)
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customer service that was founded in 1996. UKCSI rates customer satisfaction at national, 
sector and organizational level across 13 sectors of the economy – individually rating many 
of the leading organizations in each sector (UKICS, 2016). 

 Ronald van Haaften compares the various models in his online book and concludes that 
although the objective of all customer satisfaction models is to provide results that are rele-
vant, reliable and valid and have predictive fi nancial capability, nevertheless they have some 
obvious distinctions in model structure and variable selection so that their results cannot be 
compared with each other (Haaften, 2016). 

 How is this demonstrated? 

 Demonstrating that the organization has determined methods for monitoring and reviewing 
customer perceptions may be accomplished by presenting evidence that data obtained from 
monitoring customer perception have been analysed and reviewed. 
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 54  Analysis and evaluation 

 Introduction 
 The monitoring and measurement processes produce data, and these need to be turned into 
information and the information studied to fi gure out if what is being produced or provided is 
okay and if not what to do about it. This is the purpose of the analysis and evaluation processes. 

 Analysis 

 Analysis is a thinking process. It is objective. Analysing the results of monitoring and mea-
surement will enable us to understand what they mean and whether they are in line with what 
we expect. It interprets and explains the measurements putting them in a form that reveals 
understanding of what the data are telling us. 

 Steps in the analysis process include: 

 • Collect the data from monitoring and measurement activities. 
 • Sort, classify, summarize, calculate, correlate, present, chart or otherwise translate the 

original data into meaningful information for the evaluators. 
 • Transmit the assimilated information to the evaluators. 

 Evaluation 

 Evaluation is judgemental and reaches a conclusion after assessing the results of the analy-
sis. Evaluation of the results of analysis will therefore tell us their signifi cance relative to 
the object of the original measurement and will draw conclusions as to whether the results 
are good or bad, valid or invalid, whether what we are doing is effi cient and effective and 
therefore acceptable or not. It may even tell us whether the target is the right target to aim at. 

 Steps in the evaluation process include 

 • Verify the validity of the information. 
 • Evaluate the economical and statistical signifi cance of the information. 
 • Draw conclusions from the results and 
 • Transmit to the decision makers. 

 Statistical methods 

 It is not the purpose of this book to cover statistical methods even though they are central 
to the control of quality and therefore readers are referred to the  Handbook of Engineering 
Statistics  which is available for free online (NIST, 2013). 
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 In this chapter, we examine the seven requirements of clause 9.1.3, namely: 

 • Evaluating product and service conformity (9.1.3a) 
 • Evaluating the performance and effectiveness of the QMS (9.1.3c) 
 • Evaluating implementation of planning (9.1.3d) 
 • Evaluating effectiveness of actions to address risks and opportunities (9.1.3e) 
 • Evaluating performance of external provider (9.1.3f) 
 • Evaluating the need for improvements to the QMS (9.1.3g) 

 There is a requirement to evaluate customer perceptions in clause 9.1.3b), but it is repeated 
in clause 9.1.2, and therefore the topic is addressed in  Chapter 53 . There is also an omis-
sion because process performance is to be considered for inclusion among the inputs into 
management review but there is no requirement to use the results of the analysis of data and 
information arising from monitoring processes to evaluate the performance of processes. An 
additional section is therefore included in this chapter to address the evaluation of process 
performance. 

 Evaluating product and service conformity (9.1.3a) 

 What does this mean? 

 The data from monitoring and measuring product and service characteristics are used to 
determine conformity to specifi cation that is required to be analysed and evaluated. The 
data collected from customer feedback are also included where the cause of the complaint is 
product or service nonconformity. 

 Monitoring product and service conformity differs from monitoring product and service 
quality by the criteria used. Conformity is judged by the extent to which a specifi cation is 
met and normally determined by the producer whereas, quality is judged by the extent to 
which needs and expectations are met and determined by the customer or their representa-
tive. With services, customers often don’t possess a specifi cation to judge conformity, they 
recognize a quality service when they experience it. 

 Why is this necessary? 

 Data need to be collected, analysed and evaluated for all products and services to determine 
whether the objectives for conformity and consistency are being achieved. 

 How is this addressed? 

 Measuring product conformity 

 Data on conformity and nonconformity can be collected from the product verifi cation points 
in each process. Collect what data are available to start with because analysis is an iterative 
process. After analysing the data, you may discover you want additional data which requires 
data entry requirement to be changed. It is also important to collect data on the size of the 
population from which they were taken. The data for critical to quality characteristics and 
from customer complaints, returns and repairs should also be included. 

 The information that is generally produced from an analysis of product conformity 
data are the overall ratio of conformity to nonconformity by product or service type, by 
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characteristic, by customer, by time, by location, etc. What you are looking for are trends 
to indicate specifi c types of variation that are symptomatic of certain types of problems. 
Conformity might vary at different times, at different locations, on different machines or dif-
ferent service operatives. From the nonconformity data, a Pareto analysis of the nonconfor-
mities will reveal the most common types of nonconformity and investigation of the causes 
will reveal the most common cause of nonconformity. 

 Measuring service conformity 

 In the service specifi cation, the required characteristics may be expressed qualitatively (e.g. 
competence and courtesy), but these are not variables we can measure directly. Lisch identi-
fi ed two types of variables, those which hide from direct measurement, which he refers to as 
 latent variables , and those which are accessible by direct measurement, which he refers to 
as  manifest variables . For example, competence (the latent variable) of a customer service 
hotline could be measured in terms of the number of calls until an issue is fi nally settled (the 
manifest variable) but it won’t be suffi cient to limit the translation from latent to manifest to 
a single variable (Lisch, 2014). 

 With products where conformity can be measured precisely, it is often taken for granted, 
the only argument is about whether the product possesses the features the customer is look-
ing for. With service conformity, the customer is often a participant in the delivery of the 
service and is judging conformity at every stage through the process. To measure service 
conformity, you have to perform the role of customer so that you witness what they will 
witness. 

 A common latent variable in the service sector is responsiveness and an equally com-
mon manifest variable is the number of rings until a phone call is answered. State-of-the-art 
telephone systems can even record the performance and provide related analyses. But the 
same state-of-the-art telephone systems also request you to go through various levels before 
you get to the desk of someone who may be able to respond and even though the call was 
answered in two rings (meeting the target) it could take a further 20 minutes before you 
reach a real person. We therefore need to defi ne exactly what is being measured before devis-
ing a method of measuring it. 

 How is this demonstrated? 

 Demonstrating that the results of an analysis of monitoring and measurement are used to 
evaluate conformity of products and services may be accomplished by: (a) presenting evi-
dence of a process for collecting analysing and evaluating the results of product and service 
monitoring and measurement; (b) selecting a representative sample of products and services 
and presenting evidence that the results of monitoring and measurement are being analysed 
and evaluated using the prescribed methods and that the results are used to determine the 
action to be taken. 

 Evaluating process performance (9.3.2c) 

 Process analysis 

 If you monitor the difference between the measured value and the required value of a charac-
teristic and plot the results on a horizontal timescale in the order the products were produced, 
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you would notice that there is variation over time. There will be a natural scattering of the 
measured values about some central tendency value. This scattering about a central value is 
known as a distribution. The distribution can be characterized by: 

 • location (typical value); 
 • spread (span of values from smallest to largest); 
 • shape (the pattern of variation; whether it is symmetrical, skewed, etc.). 

 A process is deemed stable if it runs in a consistent and predictable manner. This means 
that the average process value is constant and the variability is controlled. If the variation is 
uncontrolled, then either the process average is changing or the process variation is chang-
ing or both. 

 If we can demonstrate that the process is stabilized about a constant location, with a con-
stant variance and a known stable shape, then we have a process that is both predictable and 
controllable. This is required before you can set up control charts or conduct experiments. 
There are two type of variation, that which is attributable to an assignable or special cause 
and that which is attributable to a common cause. 

 First, you need to know if you can make the product or deliver the service in compli-
ance with the agreed specifi cation. For this you need to know if the process is capable of 
yielding conforming product. Statistical process control (SPC) techniques will give you this 
information. Second you need to know if the product or service produced by the process 
actually meets the requirements. SPC techniques will also provide this information. How-
ever, having obtained the results you need the ability to change the process in order that all 
product or service remains within specifi ed limits and this requires either real-time or offl ine 
process monitoring to detect and correct variance. To verify process capability, you periodi-
cally rerun the analysis by measuring output product characteristics and establishing that the 
results demonstrate that the process remains capable. 

 A process may be designed to deliver outputs that meet specifi cation therefore a measure 
of performance is the ratio of conforming output to total output. If the ratio is less than 1 the 
process is not capable. Most processes fall into this category because some defective output 
is often produced, but it is possible to design processes so that they only produce conform-
ing output. This does not mean perfect output but output that is within the limits defi ned for 
the process. The target yield for a process may be 97% implying that 100% is not feasible; 
therefore, a yield of 98% is good and a yield of 96% bad – it depends what standards have 
been set. 

 This type of measurement requires effective data collection, transmission and analysis 
points so that information is routed to analysts to determine performance and for results to 
be routed to decision makers for action. With a process such as order processing, in addition 
to each order being checked the process should be monitored to establish it is meeting the 
defi ned objectives for processing time, customer communication etc. and that there is no 
situation developing that may jeopardize achievement of the order processing objectives. 
Therefore, every process will have at least two verifi cation stages – one for verifying output 
quality and another for verifying process performance against objectives. 

 The object of process capability studies is to compute the indices and then take action 
to reduce common cause variation by preventive maintenance, error proofi ng, operator 
training, revision to procedures and instructions, etc. The inherent limitations of attri-
bute data prevent their use for preliminary statistical studies because specifi cation values 
are not measured. Attribute data have only two values, (conforming or nonconforming, 
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pass or fail, go or no-go, present or absent) but they can be counted, analysed and the 
results plotted to show variation. Measurement can be based on the fraction defective such 
as parts per million (PPM). Whereas variables data follow a distribution curve, attribute 
data vary in steps because you can’t count a fraction. There will either be zero errors or 
a fi nite number of errors. Process capability studies can only commence once the process 
is under control (i.e. the results are predictable and exhibit a normal distribution). Under 
control does not necessarily mean that the process only delivers conforming product. A 
process that is under control is illustrated by the bell curve on the left in  Figure 54.1 . A 
capable process is illustrated by the bell curve on the right in  Figure 54.1  where all results 
are within specifi cation limits.   

 Special cause 

 The cause of variations in the location, spread and shape of a distribution is considered spe-
cial or assignable because the cause can be assigned to a specifi c or special condition that 
does not apply to other events. They are causes that are not always present. Wrong material, 
inaccurate measuring device, worn-out tool, sick employee, weather conditions, accident, 
stage omitted are all one-off events that cannot be predicted. When they occur, they make 
the shape, spread or location of the average change as shown in  Figure 54.2 . The process is 
not predictable while special cause variation is present. Eliminating the special causes is part 

Figure 54.1   Difference between a process that is under control (left) and a capable process (right)

Figure 54.2   Variation in the shape from assignable cause
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of quality control, and many of these problems can be detected before they result in noncon-
forming product through preparatory measures and routine checks.   

 Once all the special causes of variation have been eliminated, the shape and spread of the 
distribution and the location of the average become stable, the process is under control – the 
results are predictable. However, it may not be producing conforming product. You may be 
able to predict that the process could produce one defective product in every 10 produced. 
There may still be considerable variation but it is random. A stable process is one with no 
indication of a special cause of variation and can be said to be in statistical control. Special 
cause variation is not random – it is unpredictable. It occurs because something has hap-
pened that should not have happened, so you should search for the cause immediately and 
eliminate it. The person running the process should be responsible for removing special 
causes unless these causes originate in another area when the source should be isolated and 
eliminated. 

 Common cause 

 Once the special cause of variation has been removed, the variation present is left to 
chance, it is random or what is referred to as common cause. This does not mean that no 
action should be taken but to treat each deviation from the average as a special cause will 
only lead to more problems. The random variation is caused by factors that are inherent 
in the system. The operators have done all they can to remove the special causes, the rest 
are down to management. This variation could be caused by poor design, working envi-
ronment, equipment maintenance or inadequacy of information. Some of these events 
may be common to all processes, all machines, all materials of a particular type, all work 
performed in a particular location or environment, or all work performed using a particular 
method. 

 If the average value is the target value you will get a distribution similar to the curve as in 
 Figure 54.3 , and this shows that the process is under control. If the average value is outside 
the upper specifi cation limit you will get a distribution similar to the bell curve as on the 
left in  Figure 54.1 . The goal is to get the average value on the target value with a spread of 
variation within the upper and lower limits as shown by the bell curve in  Figure 54.3 , but 

Figure 54.3   Symmetrical about a mean on target
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this process still produces nonconforming product, as depicted by the edge of the bell curve 
going outside the spec limits.   

 If every time you plot the results of a batch of product the distribution remains the same, 
the process is under control regardless of the average being on the target value. 

 The factors causing these variations are referred to as  common causes  and these need to 
be managed effectively. 

 By removing special causes, the process settles down and although nonconformities 
remain, performance becomes more predictable as shown in  Figure 54.4 . Further improve-
ment will not happen until the common causes are reduced and this requires action by man-
agement. However, the action management takes should not be to look for a scapegoat – the 
person whom they believe caused the error, but to look for the root cause – the inherent 
weakness in the system that causes this variation.   

 Common cause variation is random, and therefore adjusting a process on detection of a 
common cause will destabilize the process. The cause must be removed, not the process 
adjusted. When dealing with either common cause or special cause problems, the search for 
the root cause will indicate whether the cause is random and likely to occur again or a one-
off event. If it is random, only action on the system will eliminate it. If it is a one-off event, 
no action on the system will prevent its recurrence, it just has to be fi xed. Imposing rules 
will not prevent a nonconformity caused by a worn-out tool that someone forgot to replace. 

 With a stable process, the spread of common cause variation will be within certain limits. 
These limits are not the specifi cation limits but are limits of natural variability of the process. 
These limits can be calculated and are referred to as the upper and lower control limits (UCL 
and LCL, respectively). The control limits may be outside the upper and lower specifi cation 
limits to start with, but as common causes are eliminated, they close in and eventually the 
spread of variation is all within the specifi cation limits. Any variation outside the control lim-
its will be rare and will signal the need for corrective action. This is illustrated in  Figure 54.5 .   

 Keeping the process under control is process control. Keeping the process within the lim-
its of the customer specifi cation is quality control. The action needed to make the transition 
from process control to quality control is an improvement action. 

Figure 54.4   Inducing stability in processes
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 Evaluating the performance and effectiveness of the QMS (9.1.3c) 

 What does this mean? 

 The performance of the QMS (what it does) is determined from monitoring, measurement 
and analysis, whereas the effectiveness of the QMS (the extent to which what it does is what 
it is intended to do) is determined from evaluation of the results of the analysis. There is an 
anomaly in that in addition to QMS effectiveness the management review serves to deter-
mine its suitability, adequacy and alignment with the strategic direction of the organization. 
The variables that constitute these parameters also require monitoring, measurement and 
evaluation but appear to be excluded from clause 9.1.1. The implication is that system effec-
tiveness is not considered conditional on the QMS conforming to ISO 9001 or being suitably 
aligned with the strategic direction. 

 Why is this necessary? 

 There is a requirement in clause 5.1.1g) for top management to ensure the QMS achieves 
its intended results and the requirement to evaluate the performance and effectiveness of the 
QMS serves to provide evidence as to whether top management have achieved this objective. 

 How is this addressed? 

 Effectiveness is defi ned as the “extent to which planned activities are realized and planned 
results achieved” (ISO 9000:2015) therefore what is required is: 

 a) an evaluation of results to establish the extent to which objectives have been achieved 
(an objective is a result to be achieved which means it’s an intended result and there-
fore must be a planned result) 

Figure 54.5   Control limits and specifi cation limits for a specifi c characteristic
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 b) an examination of plans to establish the extent to which the plans have been realized 
(i.e. caused to happen or carried out which means they have been implemented) 

 We can scan through ISO 9001 to fi nd all the clauses that require results or evidence to be 
retained (see  Table 32.1 ), collect all the evidence and place it in the following groups relative 
to the critical to quality characteristics (CTQs): 

 • Products 
 • Services 
 • Processes 
 • Resources 
 • External providers 
 • Customer satisfaction 

 For each CTQ the measured results can be tabulated or presented graphically as line or bar 
charts to depict the trends. Evaluating these data should indicate whether the planned objec-
tives are being achieved and whether the planned activities have been realized. 

 Clause 9.3.2 provides the following list of items that are required inputs to the manage-
ment review for providing information on the performance and effectiveness of the QMS: 

 1 Customer satisfaction and feedback from relevant interested parties. 
 2 The extent to which quality objectives have been met. 
 3 Process performance and conformity of products and services. 
 4 Nonconformities and corrective actions. 
 5 Monitoring and measurement results. 
 6 Audit results. 
 7 The performance of external providers. 

 The following items which are omitted from the earlier list also need to be addressed: 

 • Monitor information about (the relevant) interested parties. 
 • The effectiveness of actions taken to acquire the necessary competence. 
 • The effectiveness of actions taken to address risks and opportunities. 
 • Adequacy of resources. 
 • Opportunities for improvement. 
 • The effectiveness of leadership. 

 There may be a small number of factors on which the performance of the QMS and hence 
the organization depends, and these above all others should be monitored. For example, in a 
telephone data centre, processing thousands of transactions each day, system availability is 
paramount. In a fi re department or an ambulance service, response time is paramount. In an 
air traffi c control centre the number of near misses is paramount because the centre exists to 
maintain aircraft separation in the air. Analysis of the data that the system generates should 
reveal whether the targets are being achieved. 

 It is also important to establish whether the system provides useful data with which to 
manage the business. This can be done by providing evidence showing how business deci-
sions have been made. Those made without using available data from the QMS show either 
that poor data is being produced or management is unaware of its value. One of eight quality 
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management principles is evidenced-based decision-making which implies decisions should 
be made using data collected, analysed and evaluated by the defi ned QMS processes. 

 How is this demonstrated? 

 Demonstrating that the performance and effectiveness of the QMS is being evaluated may 
be accomplished by: 

 a) presenting evidence of a process for collecting data from monitoring, measurement 
and audits and showing how the data collected are suffi cient for analysing and evaluat-
ing the performance of the QMS; 

 b) presenting the results of the performance evaluation and showing how the effectiveness 
of the QMS has been determined. 

 Evaluating implementation of planning (9.1.3d) 

 What does this mean? 

 We plan in order to achieve objectives and for no other reason and in ISO 9001 there are 
several things that are specifi cally required to be planned (see  Box 54.1 ). The combination of 
evidence that the processes are being carried out as planned (clause 4.4.2b) and evidence of 
the implementation of the audit programme (clause 9.2.2f) is what is to be analysed so that 
the results can be used to evaluate if planning has been implemented effectively. 

 When planning is implemented the planned actions are carried out. When planning is 
implemented effectively the objectives the planning is intended to achieve are achieved. 

  Box 54.1    Planning required by ISO 9001 
 Clauses which invoke or infer a requirement for planning: 

 • Processes needed for the QMS (4.4.1) 
 • Changes to the QMS (5.3e) 
 • Planning for the QMS (6.1.1) 
 • Actions to address risks and opportunities (6.1.2) 
 • Achievement of quality objectives (6.2.2) 
 • Processes to provide products and services (8.1) 
 • Design and development (8.3.2) 
 • Control of externally provided products and services (8.4.2b) 
 • Verifi cation of products and services (8.6) 
 • Internal audit programme (9.2.2) 
 • Management reviews (9.3.2) 

 Why is this necessary? 

 Search the Internet for why plans fail and one will fi nd several articles giving the top 5, 7 or 
10 reasons why strategic plans fail. Among the reasons will be found: writing the plan and 
putting it on the shelf, it never gets implemented and failure to execute. Although these all 
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refer to strategic plans, all plans have one thing in common: their success depends on people 
doing what they say they will do and the intended result being achieved. 

 How is this addressed? 

 As the internal audit programme is supposed to provide information on whether the QMS is 
effectively implemented and maintained, and all the plans referred to in  Box 54.1  are part of 
the QMS, it follows that this is the primary source of the information to be evaluated. The 
audit programme will cover a wider scope than planning and indeed not all planning will 
have been implemented prior to an audit. It may therefore be necessary to conduct separate 
planning audits so that the results of the evaluation are timely. There is little point in report-
ing that planning was not effectively implemented months after the end of a project. The 
results of the evaluation should be released at a time when they can be acted upon. 

 The reasons for the disparity between what was planned and the result achieved should 
be investigated as part of the evaluation. The sponsors of the plan will need a report that 
provides more than an affi rmative or negative answer, they need to know of the aspects that 
were defi cient and their underlying cause so they can do something about them. 

 How is this demonstrated? 

 Demonstrating that the results of monitoring and measurement are used to evaluate if plan-
ning has been implemented effectively may be accomplished by: 

 a) presenting evidence that the effectiveness of planning is being evaluated; 
 b) presenting evidence that the results of analysing monitoring and measurement results 

have been used in the evaluation. 

 Evaluating effectiveness of actions to address risks and 
opportunities (9.1.3e) 

 What does this mean? 

 From the way the requirement is expressed we can deduce that it is not requiring an evalu-
ation of the process for identifying risks and opportunities so, for example, if the results of 
monitoring and measuring revealed an issue that had not been previously identifi ed, that 
issue would be classifi ed as an opportunity for improvement. 

 If plans have been made for evaluating the effectiveness of actions taken to address risks 
and opportunities as required by clause 6.1.2b (2), this requirement means that those plans 
are to be implemented. 

 Why is this necessary? 

 If effort has been spent to control risks and enhance opportunities, it is necessary to dis-
cover whether it was worthwhile so as to inform future decisions. See also  Chapter 21  on 
clause 6.2.1b (2). 

 How is this addressed? 

 The plan for evaluating the effectiveness of actions to address risks and opportunities simply 
needs to be implemented. 
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 How is this demonstrated? 

 Demonstrating that the effectiveness of the actions taken to address risk and opportunity has 
been evaluated may be accomplished by: 

 a) presenting evidence of a plan for evaluating the effectiveness of the actions taken to 
address risk and opportunity; 

 b) selecting a representative sample of risks and opportunities from the plan and present-
ing evidence that the plan has been effectively implemented. 

 Evaluating performance of external providers (9.1.3f) 

 What does this mean? 

 The data this requirement refers to is that which should have been produced and retained 
from addressing clause 8.4.1 (see  Chapter 43 ). 

 Why is this necessary? 

 See  Chapter 43 . 

 How is this addressed? 

 See  Chapter 43 . 

 How is this demonstrated? 

 See  Chapter 43 . 

 Evaluating the need for improvements to the QMS (9.1.3g) 

 What does this mean? 

 Clause 9.1.3c) requires the performance and effectiveness of the QMS to be evaluated 
and this requirement goes one step further by indirectly requiring recommendations to be 
deduced from the results. It’s a case of answering three questions instead of two: 

 • What does the QMS do? 
 • How well does it do it? 
 • Can it do it better? 

 Why is this necessary? 

 If one is going to put effort into evaluating the performance and effectiveness of the QMS, 
it would seem sensible to go the extra mile and identify where improvements can be made. 

 How is this addressed? 

 To evaluate the need for improvement to the QMS, having completed an evaluation of its 
performance and effectiveness, there are two further steps to take before confi rming a need 
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for improvement. The fi rst is that of identifying opportunities for improvement and the sec-
ond is establishing whether the improvement is likely to happen if we mobilize for it. 

 Identifying opportunities for improvement 

 Observing that planned results have not been achieved may indicate an opportunity for 
improvement. However, Deming cited two mistakes frequently made in attempts to improve 
results, both being costly. The fi rst was to react to an outcome as if it came from a special 
cause, when it came from a common and is thus random cause of variation. The second was 
to treat an outcome as if it came from common causes of variation, when it came from a 
special cause. 

 Juran writes on improvement thus “Putting out fi res is not improvement of the process – 
Neither is discovery and removal of a special cause detected by a point out of control. This 
only puts the process back to where it should have been in the fi rst place” (Deming, 1982). 
This we call restoring the status quo. If eliminating special causes is not improvement but 
maintaining the status quo, it means that an action to correct a nonconformity is not improve-
ment and although it is deemed to be improvement by ISO in the note to clause 10.1 it must 
be an error. So, using the ISO 9000:2015 defi nition of improvement ( activity to enhance 
performance ) it means there two areas where improvement is desirable – the reduction of 
common cause variation and the raising of standards. 

 An examination of the results should fi nd opportunities for reducing common cause varia-
tion by discovering the root cause and proposing corrective action to eliminate it. 

 It is then necessary to analyse the results of monitoring changes in the needs and expecta-
tions of stakeholders and the internal and external issues and assess whether the results the 
QMS produces need to change and if so you will have found opportunities for improving: 

 a) alignment between the results of the QMS and stakeholder needs; 
 b) the suitability of the QMS for the environment in which it operates. 

 Having discovered an opportunity for improvement, before proposing that change is needed, 
a study should be undertaken to establish that a change is both desirable and feasible. Even 
though you may have objective evidence of a disparity between actual performance and 
expected performance, it does not follow that every proposal for improving performance 
will be granted approval as it will be dependent on management priorities. Everyone wants 
better results, but some will bring greater benefi ts than others and cost less and take less 
time than others and if your proposal doesn’t capture the attention of management it won’t 
go any further. 

 Breakthrough in attitudes 

 The fi rst step is to achieve a breakthrough in attitudes. To convince others of the need for 
and the urgency of improvement requires you quantify the benefi ts of improvement. Use the 
language of money – the cost savings, the increase in productivity, reduction of warranty 
costs, increase in sales etc. Another ploy is to sensitize the manager. Managers become 
desensitized to variances. Some people are motivated by fi refi ghting. It turns attention to the 
special causes of variation and away from the common causes but there is often more to be 
gained in the long term by reducing common causes than special causes. 
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 A 90% yield from a process may have become the norm such that no alarm bells ring 
unless the yield falls below 90%. An opportunity to raise normal performance to 95% may 
attract management attention but not unless it is feasible. Getting buy-in to raise standards 
that have been stable for years need a compelling case to be made. 

 A compelling case for change 

 The second step therefore is to conduct a feasibility study and develop a compelling case 
for change; to move from what to change to how to change. The change may well save 
money, but how will it be done? Some improvements may only be dependent one thing 
being changed, whereas others may require lots of things to be changed. One way of doing 
this is to apply the Pareto principle 1 : 

 1 Make list of all that stands between you and making the change. 
 2 Arrange the list in order of importance. 
 3 Identify the vital few to be dealt with individually. 
 4 Identify the trivial many to be dealt with as a group. 

 Although exact numbers will vary, it may be found, for instance, that 10% of nonconformi-
ties account for 80% of customer complaints; therefore, dealing with the 10% on an indi-
vidual basis may bring about a signifi cant change in performance. The same relationship 
may be found for maintenance costs and that an analysis of the cost of maintenance by cause 
may fi nd that 10% of the causes resulted in 80% of all maintenance costs. 

 Having identifi ed the vital few, the next step is to discover the root cause of the variation 
and this requires the use of problem solving tools (see “Common problem-solving tools” in 
 Chapter 58 ). In some cases, the organization may possess the knowledge to do this but may 
have to bring in diagnostic experts or use diagnostic laboratories. 

 Once management has accepted that improvement is both desirable and feasible work can 
begin on planning the change (see  Chapter 23 ). 

 How is this demonstrated? 

 Demonstrating that the results of analysis of monitoring and measurement are being used to 
evaluate the need for improvements to the QMS may be accomplished by: 

 a) presenting evidence of the analysis undertaken to evaluate the performance and effec-
tiveness of the QMS and showing that opportunities for improvement are identifi ed; 

 b) presenting evidence showing the link between the results on monitoring and measure-
ment and the identifi ed opportunities for improvement on the QMS; 

 c) selecting a representative sample of identifi ed opportunities and presenting evidence 
of the work done to convince management of the need for improvement and authoriza-
tion to proceed. 

 Note 
 1 Dr Juran attributed the separation of the vital few from the trivial many to Vilfredo Pareto and 

henceforth this has been referred to as the Pareto principle. 
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 Introduction 
 Both customers and managers have a need for an assurance of quality as they are not able to 
oversee operations for themselves. They need to place trust in the functions and processes of 
the organization, thus avoiding constant intervention. All organizations should have control 
over their own operations and put in place arrangements that will act as a safeguard against 
deterioration in performance. This is the role of the internal audit. 

 The audit concept is explained in  Box 55.1 , but in simple terms its purpose is to establish, 
by an unbiased means, factual information on quality performance. Quality audits are there-
fore the measurement component of the QMS. 

 Internal audit  55 

  Box 55.1    What is an audit? 
 ISO 9000:2015 defi nes an audit as a “systematic, independent and documented pro-
cess for obtaining audit evidence and evaluating it objectively to determine the extent 
to which agreed criteria are fulfi lled”. 

  Independent  means freedom from responsibility for the activity being audited. 
  Audit evidence  means records, statements of fact or other information, which 

are relevant to the audit criteria and verifi able. 
  Agreed criteria  means set of policies, procedures or requirements used as a 

reference against which objective evidence is compared. 

 The concept of internal audit is common in the fi nancial sector. It provides assurance of 
fi nancial probity by establishing that: 

 a) the plan for controlling the organization’s fi nances is sound and will, if followed, 
ensure all fi nancial transactions can be accounted for and; 

 b) the plan is being followed as prescribed. 

 A similar approach applies to internal quality audits but goes one step further by establishing that: 

 a) the plan for managing the quality of the organization’s products and services is sound 
and will, if followed, ensure they meet customer and regulatory requirements; 

 b) the plan is being followed as prescribed and; 
 c) that the agreed criteria are being fulfi lled. 
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 As the requirement is placed under the heading “Internal audit”, the certifi cation body audit 
cannot be a substitute even though it is performed with the same purpose in mind. There are 
internal and external audits. External audits may be performed by customers or regulators or by 
independent third parties. Internal audits may be performed by dedicated auditors from different 
departments or by personnel engaged by the manager responsible for the results of a process. 

 In this chapter, we examine seven requirements of clause 9.2, namely: 

 • Auditing objectives (9.2.1) 
 • Planning the audit programme (9.2.2a) 
 • Defi ning audit criteria and scope (9.2.2b) 
 • Ensuring audit objectivity and impartiality (9.2.2c) 
 • Defi ning audit methods (9.2.1) 
 • Reporting audit results to management (9.2.2d) 
 • Undertaking correction and corrective action (9.2.2e) 
 • Retaining evidence of the implementation (9.2.2f) 

 Audit objectives (9.2.1) 

 What does this mean? 

 Clause 9.2.1 specifi es the objectives of the audit programme which are to provide informa-
tion on whether the QMS: 

 a) conforms to the organization’s own requirements for its QMS; 
 b) conforms to the requirements of ISO 9001; 
 c) is effectively implemented and maintained. 

  Box 55.2    Revised audit requirement 
 The 2008 version required internal audits to determine whether the QMS conforms 
to the planned arrangements (with a cross-reference here to planning of product real-
ization) and to the QMS requirements established by the organization. This had sev-
eral implications (a) that the QMS requirements established by the organization were 
somehow different to or excluded the planned arrangements for product realization 
(b) that the QMS had to conform to the product realization plan or (c) that audits 
should verify whether the QMS is capable of enabling the organization to implement 
the plans for product realization. The 2015 version corrects this ambiguity by remov-
ing reference to product realization (or operations) because planning of product real-
ization is a process within the QMS, not outside it. 

 The phrase  QMS requirements established by the organization  was also ambiguous 
as it could be interpreted as requirements  for the QMS  or requirements  of the QMS . 

 The organization’s own requirements 

 The organization’s own requirements for its QMS are those requirements that have been 
established as a result of understanding the context of the organization, understanding the 
needs of interested parties as explained in  Chapter 13  and shown in  Figure 22.2 . (see also 
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 Chapter 17 ). These requirements include any requirements of stakeholders that will infl u-
ence the performance of the QMS. 

 The requirements of ISO 9001 

 The requirements of ISO 9001 are those specifi ed in the standard by the verb  shall  but they 
also include customer specifi c QMS requirements additional to those in ISO 9001 where ISO 
9001 requires conformity with customer requirements. 

 Effective implementation 

 Effective implementation means that the processes are being run as intended and delivering 
the expected outputs. This means that the policies, procedures and other directives are being 
implemented as intended. A process may be run as intended but not achieve the desired 
results indicating a design weakness in the process that may be caused by a policy or proce-
dure being inadequate or unsuitable. 

 Effectively maintained 

 Effectively maintained means that the processes continue to remain capable despite changes in 
the quantity, condition or nature of the human, physical and fi nancial resources and changes 
in the requirements for the outputs. It means that people are maintaining their competence, 
infrastructure standards are being maintained and required staff levels are being maintained. 

 Why is this necessary? 

 Audit objectives need to be derived from the organization’s own requirements and confor-
mity with ISO 9001 will be one of those requirements. 

 How is this addressed? 

 If every internal audit has an objective that serves to provide information on whether the 
QMS conforms to (a) the organization’s own requirements for its QMS, or (b) the require-
ments of ISO 9001 or (c) is being effectively implemented and maintained, the requirement 
is met. The way the audit objective is expressed may not refl ect these words but serve the 
same purpose, for example, an audit having the objective of determining whether an out-
sourced process was being managed effectively is serving (c). Similarly, if an organization 
requires the QMS to be fl exible and an audit which examines the QMS with the objective of 
fi nding evidence of infl exible practices would be serving (a). 

 How is this demonstrated? 

 Demonstrating that internal audits are being conducted at planned intervals to provide infor-
mation on whether the QMS conforms to the requirements of ISO 9001 and the organiza-
tion’s own requirements may be accomplished by: 

 a) presenting evidence of the requirements against which the QMS is required to conform; 
 b) presenting evidence of a process for planning and conducting internal audits; 
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 c) presenting evidence that audit objectives are consistent with providing evidence of 
conformity with the organization’s own QMS requirements, ISO 9001 requirements 
and its effective implementation. 

 Planning the audit programmes (9.2.2a) 

 What does this mean? 

 This clause requires an audit programme or programmes to be planned and for the audit 
frequency, audit methods, audit responsibilities and requirements for planning and reporting 
to be determined, taking into consideration several factors. 

 The audit programme is defi ned in ISO 9000:2015 as: “a set of one or more audits planned 
for a specifi c time frame and directed towards a specifi c purpose”. However, the programme 
is not simply a calendar showing the frequency of audits but is required to include methods, 
responsibilities, planning requirements and reporting. It would therefore appear that the defi -
nition falls short of what ISO 9001 require of an audit programme (see  Box 55.3 ). 

 The frequency is the interval over which the audit is to be repeated and can be daily, 
weekly, monthly, quarterly, annually or other intervals. The methods are how the audit is to 
be planned, conducted, reported and completed. The planning and reporting requirements 
are those pertaining to individual audits. 

  Box 55.3    Revised audit programme requirement 
 The 2008 version required a set of audits to be planned, referred to as an audit pro-
gramme, and it also required the audit criteria, scope, frequency and methods to be 
defi ned but didn’t prescribe where it had to be defi ned. However, a procedure was 
required to defi ne the responsibilities and requirements for planning and conducting 
audits, establishing records and reporting results. 

 In the 2015 version, the requirement for a procedure has been removed and there-
fore audit frequency, methods, responsibilities, planning requirements and reporting is 
now to be included in the audit programme and the audit criteria and scope defi ned as 
part of each audit. The implication here is that the audit programme is now expected 
to be more that a calendar of audits and to be a collection of information. 

 The term  planned intervals  implies a specifi c length of time between audits regardless of 
need whether resulting from a risk assessment or simply a status check. However, an audit 
programme that is derived from risk assessments or status checks following which an audit 
interval is determined would be a preferable interpretation. 

 Why is this necessary? 

 Without defi ned methods of auditing it is likely that each auditor will choose a different way 
of performing the audit – some methods will be effective and some not so effective. To run 
an effective management system, auditing should aim for best practice and by defi ning and 
refi ning auditing methods best practice is established for the benefi t of the organization. 
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 How is this addressed? 

 ISO 19011 provides guidance on planning and conducting internal audits, but it does not 
describe how to do the audit so you have a free choice as to the methodologies you adopt see 
“Defi ning the audit method” further on in this chapter. 

 The fi rst audit can be any time after the decision to conform to ISO 9001 has been made or 
the organization’s own requirements specifi ed. It can therefore include audits carried out to 
determine the gap between the way quality is managed currently and the way ISO 9001:2015 
or the organization requires quality to be managed and conducted at specifi c intervals there-
after. However, having performed an initial audit against the requirements of ISO 9001 and/
or the organization’s own requirements, one should only need to repeat this audit when the 
system changes or when the requirements change. 

 Audit programme 

 The audit programme covers a range of audits which collectively determine the effective-
ness of the QMS. There is only one audit programme for a QMS but there may be a need 
for different types of audit programmes depending on whether the audits are of the QMS, 
contracts, projects, processes, products or services. It would therefore be expected that all 
audits in an audit programme would serve the same purpose. 

 An audit of one requirement of a policy, standard, process, procedure, contract etc. in 
one area only will not be conclusive evidence of compliance if the same requirements are 
also applicable to other areas. Where operations are under different managers but perform-
ing similar functions, you cannot rely on the evidence from only one area – management 
style, commitment and priorities will differ. To ensure that an audit programme is com-
prehensive you will need to draw up a matrix showing the areas or processes or products, 
etc., to be audited and the dates when the audits are to be carried out. Supporting each 
audit programme an analysis of process maturity and importance should be performed and 
the key aspects to be audited identifi ed. The programme should also include shift working 
so that auditors need to be very fl exible. One audit per year covering 10% of the QMS in 
10% of the organization is hardly comprehensive. However, there are cases where such 
an approach is valid. If suffi cient confi dence has been acquired after conducting a com-
prehensive series of audits over some time, the audit programme can be adjusted so that it 
targets only those areas where change is most likely, thus auditing more stable areas less 
frequently. 

 The QMS will contain many provisions, not all of which may be verifi ed on each audit. 
This may either be due to time constraints or work for which the provisions apply not being 
scheduled. It is therefore necessary to record those aspects that have or have not been audited 
and devise the programme so that over a one- to three-year cycle all provisions are audited 
in all areas at least once. 

 Audit frequency and importance 

 Within the audit programme would be a calendar chart showing where and when the audits 
will take place There is little point in conducting in-depth audits on processes that add little 
value. There is also little point auditing processes that have only just commenced operation. 
You need objective evidence of conformity and effectiveness and that may take some time 
to collect. 



776 Part 9 Performance evaluation

 This requirement focuses on the criteria for choosing the areas, activities, processes, etc., 
to audit and following initial audits to verify that the system is functioning as planned, sub-
sequent audits should be scheduled depending on the maturity and importance of the aspects 
to be audited. Maturity in this context means its relative state of development. A newly 
developed process might require more frequent auditing than a mature, well used process 
that has been proven effective. 

 The frequency might need to be suspended because of organizational changes until they 
have had time to bed in or reduced where the results of previous audits have revealed a 
higher than average performance in an area (such as zero nonconformities on more than 
three occasions). However, where the results indicate a lower-than-average performance 
(such as a much higher-than-average number of nonconformities) the frequency of audits 
would be increased. 

 On the importance of the process, you need to establish to whom is it important – to the 
customer, the managing director, the public or your immediate superior? You also need to 
establish the importance of the activity relative to the effect of nonconformity with the audit 
criteria. Importance also applies to what may appear minor decisions in the planning or design 
phase but if the decisions are incorrect it could result in major problems downstream. If not 
detected, getting the units of measure wrong can have severe consequences particularly if the 
customer specifi ed dimensions in metric units and the purchase order has them specifi ed in 
imperial units. Rather than check the fi gures or the units of measure, audits should verify that 
the appropriate controls are in place to detect such errors were they to arise before it is too late. 

 The importance of the activities will determine whether the audit is scheduled once a 
month, once a year or left for three years. Any longer, and the activity might be considered 
to have no value in the organization. 

 There is no requirement to document the results of any analysis carried out to determine 
the importance of the areas to be audited but it might useful to do so that the next time you 
prepare the audit programme you can look back and review the reasons for the decisions that 
were taken and determine whether they remain valid or should change. 

 Audit responsibilities 

 Depending on the complexity of the audit those involved will perform several different roles 
for which they discharge certain responsibilities. 

 • If there is an audit team, the role of the team leader needs to be defi ned including the 
responsibility for planning the audit, selecting the team, coordinating the activities of 
the team and ensuring the audit objectives are achieved. 

 • The role of the auditors need to be defi ned including the responsibility for gathering 
the evidence in a way that does not alienate the auditee and ensuring fi ndings are 
confi rmed and recorded. 

 • If there are observers or advisors involved their role needs to be defi ned. 

 Planning the audit 

 The detail plan for each audit may include dates if it is to cover several days but the main 
substance of the plan will be what is to be audited, against which requirements and by whom. 
At the detail level, the specifi c requirements to be checked should be identifi ed based on 
risks, past performance and when it was last checked. Overall plans are best presented as 
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programme charts and detail plans as checklists. Audit planning should not be taken lightly. 
Audits require effort from auditees as well as the auditor so a well-planned audit designed 
to quickly discover pertinent facts is far better than a rambling audit that jumps from area to 
area looking at this or that without any obvious direction. 

 Although checklists may be considered a plan, in the context of an audit they should be 
considered only as an aid in preparing the auditor to follow trails that may lead to the discov-
ery of pertinent facts. However, there is little point in drawing up a checklist then putting it 
aside. Its rightful place is after the audit to verify that there is evidence indicating: 

 • those activities that were compliant; 
 • those activities that were not compliant; 
 • those activities that were not checked and; 
 • those activities where there were opportunities for improvement. 

 Audits of practice against procedure or policy should be recorded as they are observed and 
you can either do this in note form to be written up later or directly on to observation forms 
especially designed for the purpose. Some auditors prefer to fi ll in the forms after the audit 
and others during the audit. The weakness with the former approach is that there may be some 
dispute as to the facts if presented sometime later. It is therefore safer to get the auditee’s 
endorsement to the facts at the time they are observed. In other types of audits there may not 
be an auditee present. Audits of process documentation against policy can be carried out at a 
desk. One can check whether the documents of the QMS address the relevant clauses of the 
standard at a desk without walking around the site, but you can’t check whether the system 
is documented unless you examine the operations in practice as there may be activities that 
make the system work that are not documented. Further guidance is provided in ISO 19011. 

 Different types of audit 

 There are different types of audits, each being defi ned by the objective it seeks to achieve. 
In all the following cases, the audits will reveal (a) areas of conformity which should be 
presented as opportunities for celebration and (b) areas of nonconformity which should be 
presented as opportunities for improvement. 

 SYSTEM AUDIT 

 A system audit takes as its objective the intended results of the QMS (see  Chapter 12 ) and 
establishes that: 

 a) the planned arrangements will, if implemented enable the organization to deliver results 
consistent with its purpose and strategic direction; 

 b) the planned arrangements are being implemented effectively; 
 c) the results being achieved are consistent with those intended. 

 There are two ways for conducting the system implementation audit: 

 • planning a series of audits that will cover the entire system in one cycle or; 
 • analysing the results of process audits, product audits and service audits and determin-

ing effectiveness by correlation. 
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 PROCESS AUDIT 

 A process audit takes as its objective a result that the organization either desires or is required 
to achieve and seeks to establish that the processes that are intended to deliver this result are 
being managed effectively (Hoyle & Thompson, 2009). The audit examines whether: 

 • the activities are being performed as planned; 
 • the resources are being utilized effectively; 
 • the desired/required results are being achieved. 

 The audits could be performed by personnel external to the process, such as internal auditors 
or managers or be performed by the process owners. 

 PRODUCT AUDIT 

 A product audit takes as its objective the product requirement and establishes whether a product 
conforms to its specifi cation. The various activities specifi ed by the planned arrangements should 
result in an output that conforms in full with the specifi ed requirements. However, there is varia-
tion in all processes and although the processes may be deemed capable, incidents can occur that 
escape detection. The product audit determines whether the controls in place are effective. 

 SERVICE AUDITS 

 Providing a service is a process therefore a service audit can be treated as a process audit. 

 PROJECT AUDITS 

 A project audit takes as its objective an invitation to tender, a contract, or an undertaking that 
requires the development of new or modifi ed products, processes and services. Project audits 
are often referred to as horizontal audits as they cross functional boundaries. 

 Audit programme review 

 As the programme is executed, periodic reviews should be undertaken using data from a variety 
of sources to confi rm that the audit programme is effective. The data should be analysed to deter-
mine whether the maturity and importance of the areas being audited remains unchanged and if 
necessary the programme modifi ed to take account of changes in maturity and importance. This 
might result in altering the frequency of audits, the depth of the audits and areas covered. 

 This requirement can be met in one of several ways: 

 • system audits; 
 • project audits followed by process audits; 
 • process audits conducted by personnel external to the process; 
 • process audits conducted by personnel operating the process and 
 • product and service audits. 

 How is this demonstrated? 

 Demonstrating that internal audits are being conducted at planned intervals to provide infor-
mation on whether the QMS is effectively implemented and maintained may be accom-
plished by: 
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 a) presenting evidence of a process for planning and conducting internal audits; 
 b) presenting evidence that these audits are conducted at planned intervals; 
 c) presenting evidence from the audits that the QMS is being effectively implemented 

and maintained. 

 Defi ning audit criteria and scope (9.2.2b) 

 What does this mean? 

 The audit criteria are the standards for the performance being audited. They may include 
policies, procedures, regulations or requirements. Examinations without such a standard are 
surveys not audits. The scope of the audit is a defi nition of what the audit is to cover – the 
boundary conditions including the areas, locations, shifts, processes, departments, etc. In defi n-
ing these aspects, they may be described through procedures, standards, forms and guides. 

 Why is this necessary? 

 Without audit criteria, there is no basis for deciding whether performance is good or bad, 
acceptable or unacceptable. 

 How is this addressed? 

 For each audit the auditor should as a matter of routine always defi ne the standard against 
which the audit is to be performed and the scope of the audit. The standards should also be 
those with which the auditee has agreed to conform unless the audit is being carried out to 
establish whether there is an opportunity to raise standards. In such cases, there will be no 
correction and corrective action required. 

 The audit criteria and scope should be explained to the auditee at the beginning of the 
audit and agreement sought so that there is no dispute later. 

 How is this demonstrated? 

 Demonstrating that the audit criteria and scope for each audit has been defi ned may be 
accomplished by presenting evidence of audit plans and reports that specify the criteria and 
scope of the audit. 

 Ensuring audit objectivity and impartiality (9.2.2c) 

 What does this mean? 

 This requirement means that auditors and their association with the work being audited and 
the people doing the work should not infl uence their judgement. The requirement suggests 
that anyone auditing their own work may be infl uenced such that they overlook, hide or 
ignore facts pertinent to the audit. 

 Why is this necessary? 

 If personnel have personally produced a product, they are more likely to be biased and 
oblivious to any defi ciencies than someone totally unconnected with the product. They may 
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be so familiar with the product that they are blind to its full strengths and weaknesses. A sec-
ond pair of eyes often catches the errors overlooked by the fi rst pair of eyes. However, audi-
tors are human and if there is a personal relationship between the auditor and the auditee, 
the judgement of the auditor may be prejudiced. Depending on the nature of any problems 
found, the auditor being a friend, relation or confi dant of the auditee, may be reluctant to or 
may be persuaded not to disclose the full facts if the fi ndings indicate a serious defi ciency. 
Even a customer may fail to exercise objectivity when it is found that the cause of problem 
is the inadequacy of the customer requirement! 

 How is this addressed? 

 Apart from an auditor not auditing their own work, any other competent person with experi-
ence in the area to be audited could be selected as an auditor. 

 The requirement for objectivity and impartiality does not mean that one must rule 
out supervisors, managers, friends, relations or internal customers as auditors. These 
conditions do not necessarily mean such a person cannot be objective and impartial – 
there is simply an inherent risk. This risk is overcome by the selection being made on a 
person’s character and track record. It would be foolish to limit the selection of auditors 
to those who are totally independent because in some small organizations there may be 
no one who fi ts this criterion. The diffi culty arises in demonstrating after the audit, that 
the selected auditor exercised objectivity and impartiality. In organizations that observe 
a set of shared values, where honesty and trust are prevalent and frequently reinforced, 
it should not be necessary to demonstrate that the selected auditors meet this criterion. 
For other organizations, a solution is for the auditors to be selected based on having no 
responsibility for the work audited and no personal relationship with any of the auditees 
concerned. 

 By being divorced from the audited activities, the auditor is unaware of the pressures, 
the excuses, the informal instructions handed down and can examine operations objectively 
without bias and without fear of reprisals. To ensure their objectivity and impartiality, audi-
tors need not be placed in separate organizations. Although it is quite common for quality 
auditors to reside in a quality department, it is by no means essential. There are several solu-
tions to retaining impartiality: 

 • Auditors can be from the same department as the activities being audited, provided 
they do not perform the activities being audited. 

 • Separate independent quality audit departments could be set up staffed with trained 
auditors. 

 • Audits could be carried out by competent personnel at any level provided they do not 
perform the activities being audited. 

 A competent person in this regard is one that can satisfy certain acceptance criteria. A com-
mon trap that many fall into is to put people through an ISO 9001 training course as if by 
magic, they become qualifi ed auditors. It is true that such people have been exposed to the 
requirements of ISO 9001, but they could have had equal exposure simply by reading the 
standard, and many of these one- or two-day courses are no more than tutored reading. An 
in-depth understanding is what is required, and this comes from application followed by 
examination. Training courses that offer audit simulation provide a more effective learning 
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environment. Slide shows teach little, if anything. Examinations that test memory are not 
effective. An examination that explains a situation or presents objective evidence and asks 
the auditor to study the evidence, draw conclusions and explain his or her rationale is more 
conducive to yielding competent internal auditors. However, a more effective method is 
where the auditor is observed asking questions of people at their place of work, assess-
ing the answers and evidence presented, drawing conclusions and writing a report of their 
fi ndings. 

 How is this demonstrated? 

 Demonstrating that there is objectivity and impartiality in the internal audit process may be 
accomplished by: 

 a) presenting criteria for the selection of auditors and showing steps taken to ensure 
auditor objectivity and impartiality; 

 b) selecting a representative sample of audits and establishing that the auditors selected 
met the prescribed criteria. 

 Defi ning the audit method 

 What does this mean? 

 The audit method is the way the evidence will be gathered. 

 Why is this necessary? 

 The integrity of the audit result will depend on the method used to gathering the evidence 
as well as the competence of the auditor. With internal audits, it will be a mixture of 
checking documented information and interviewing people or observing activities, but 
how an auditor proceeds to carry out the audit can differ signifi cantly. When analysing 
audits for trends, knowing which audit method was used is necessary to be able to com-
pare the results. 

 How is this addressed? 

 ISO 19011 Appendix B identifi es several auditing methods some involving human interac-
tion and others with no human interaction and there is useful information in the sections 
which address these methods: 

 • Conducting interviews on site and off site 
 • Completing checklists 
 • Conducting document reviews 
 • Sampling 
 • Observation of work performance 

 What is not addressed in ISO 19011 are different ways of gathering evidence, and two of 
these are addressed next. 
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 Requirements-driven audit 

 The requirements-driven method starts with a table of requirements and a description of the 
evidence that should exist which demonstrates conformity with these requirements. There 
are four steps to this audit: 

 1 Gather all the requirements with which the QMS is required to conform (e.g. ISO 
9001), legislation applying to products and services, customer-specifi c requirements. 

 2 Prepare an exposition table, an extract of which is shown in  Table 55.1 . 
 3 Appoint someone else to verify that the exposition is complete and the evidence indi-

cated in the table is valid as a response to the requirement. This is a desk audit, 
checking that documentation describes arrangements that satisfy the requirement. 

 4 Perform an implementation audit to verify that the intent that is expressed in the 
exposition is translated into action.     

Table 55.1   Extract from an ISO 9001 exposition

Req No Clause Subject Evidence of Compliance

4 Context of the organization
4.1 Understanding the context 

of the organization
1. 4.1 Determining external and 

internal issues that are 
relevant to TSL’s purpose 
and its strategic direction 
that affect the results of 
the QMS

a)  TSL’s strategic planning process description
b)  TSL’s mission and vision statement
c)  TSL’s environmental scanning process 

description
d)  System maps and analysis reports
e)  Strategic issues register

2. 4.1 Monitoring and reviewing 
information about these 
external and internal issues

a)  TSL’s environmental scanning process 
description

b)  Quarterly situation analysis reports
c)  Quarterly board meeting reports
d)  Quality programme review reports

3. 4.2a Determining interested 
parties that are relevant to 
the QMS

a)  TSL’s strategic planning process description
b)  TSL’s environmental scanning process 

description
c)  TSL’s stakeholder requirements register

4. 4.2b Determining the requirements 
of these interested parties that 
are relevant to the QMS

a)  QMS development process description
b)  The applicability column in TSL’s 

stakeholder requirements register
5. 4.3 Determining the boundary 

and applicability of the QMS
QMS development process description describes 
how the scope of the QMS is determined

6. 4.3 The scope of the 
organization’s QMS shall be 
available and be maintained 
as documented information

The boundary of the QMS is shown on the 
external system map. The applicability of 
the QMS is shown on the internal system 
map. Both maps are included in the QMS 
description

7. 4.4 Establishing and maintaining 
a QMS

QMS development process description describes 
how the QMS is established and maintained

8. 4.4 Continual improvement of 
the QMS

Continual improvement of the QMS is evidenced 
by the performance trends against KPIs contained 
in quarterly QMS performance reports
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 To build this table, examine each requirement and translate it into a subject statement, 
then explain where in the system description can evidence of compliance be found. This 
will only apply to requirements that can be met through design verifi cation. Conformity 
with some requirements such as the requirement for the quality policy to be communicated, 
understood and applied cannot be verifi ed except by interview or by analysis of records dur-
ing an implementation audit. 

 Through hyperlinks you can link to the location in the system description or other docu-
ments that demonstrates compliance (i.e. documents that express intentions and documents 
that record activities carried out or results achieved). As there are over 300 requirements, this 
will be a large and complicated matrix, so one solution is to compile the matrix as a series 
of layers. The fi rst layer would list the requirements as a series of clauses against the core 
business processes. For each process a list of applicable requirements can then be identifi ed 
and cross-referenced to the process stage where it is implemented. A report can be printed 
and the assumptions, conclusions and recommendations added. Sometimes requirements are 
expressed in such a way that a single response is almost impossible and the only way of col-
lecting evidence of conformity with some requirements is to interview people. For example, 
with the requirement for a quality policy we can translate them into 12 separate requirements 
that could elicit a different response if you asked each of the questions in  Table 55.2 .     

Table 55.2   Sample conformity audit

# Clause Requirement Response

1 5.2.1 Is there a quality policy? Yes
2 5.2.1 Has it been established, implemented 

and maintained by top management?
No because the quality manager produced the 
statement and top management were simply 
presented with it to approve

3 5.2.1a) It is appropriate to the purpose and 
context of the organization?

No evidence found as there is no published 
statement of the organization’s purpose or 
mission

4 5.2.1a) Does the policy support the strategic 
direction of the organization?

No evidence found as there is no published 
statement of the organization’s strategic direction

5 5.2.1b) Does it provide a framework for 
establishing and reviewing quality 
objectives?

No because the statements are motherhood 
statements not defi nable values or principles

6 5.2.1c) Does it include a commitment to 
satisfy applicable requirements?

Yes

7 5.2.1d) Does it include a commitment 
to continual improvement of the 
quality management system?

Yes

8 5.2.2.a) Is it available as documented 
information?

Yes – there is a framed version in strategic 
locations

9 5.2.2.a) Is it maintained as documented 
information?

Yes – it was last reviewed in July 2015

10 5.2.2b) Is it communicated, understood and 
applied within the organization?

Not effective, as only 5 out of 20 understood 
how it applied to what they do

11 5.2.2b) Is it applied within the organization? Not effective, as evidence found that plans 
for improving the QMS were put on hold on 
several occasions over the last three years

12 5.2.2c) Is it available to relevant interested 
parties?

Yes – it is displayed on the organization’s 
website
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 Once a requirements-driven conformity audit has been completed and it has been estab-
lished that the system has been designed to meet all requirements of ISO 9001 or the orga-
nization’s own requirements, it only needs to be checked again if the requirements of the 
standard change or the system design changes. The system design is represented by the QMS 
description, and although you can require any changes to pass through a formal change 
control process, some changes may not have been passed through that process because they 
were deemed temporary or not perceived as changes to the QMS by the persons concerned. 
Such changes should be picked up on  implementation audits . 

 Result-driven conformity audit 

 If we begin with the end in mind, we would start an audit by wanting to know if the sys-
tem was effective, then establish that it conforms to the requirements. One of the problems 
with the requirements-driven approach is that the end is conformity and not effectiveness. 
A result-driven conformity audit starts with what the organization is achieving and fi nishes 
with checking for conformity with the requirements 

 1 First, look at what results are being achieved relative to the organization’s quality 
objectives. 

 2 Establish whether these results are consistent with the intent of the requirements, that 
is, consistently conforming product, satisfi ed customers, compliance with relevant 
statutes and regulations and continual improvement. 

 3 Discover what processes are delivering these results. 
 4 Determine whether these processes are being managed effectively. 
 5 Lastly check that what is being done demonstrates conformity with the requirements. 

 In many cases, it may not be possible to get beyond Step 1 simply because the organization 
cannot demonstrate what it is achieving as there is no simple way of showing performance. 
Second, it might not be possible to separate the objectives from the masses of data the orga-
nization presents and therefore not get beyond Step 2. 

 However, once a result-driven audit has been completed and all defi ciencies resolved (which 
might take a considerable time relative to other audits) subsequent audits will be a fraction of 
the time. If there has been no change in the organization’s objectives and no adverse change in 
its performance when Step 2 is completed, the system remains compliant and therefore there 
is no justifi cation for checking conformity with the requirements. If there are changes that will 
affect the integrity of the system, an analysis needs to be carried out to establish the impact 
of these changes and repeat Steps 1–5 on the processes affected by these changes. A video on 
management system auditing is available on the companion website. 

 How is this demonstrated? 

 Demonstrating that the audits methods have been planned may be accomplished by: 

 a) presenting evidence of an audit planning process in which the audit methods are selected 
 b) selecting a representative sample of audit plans and showing that the audit methods 

have been described 

 Reporting audit results to management (9.2.2d) 

 What does this mean? 

 If the objective of the audit is to determine whether the QMS conforms to certain require-
ments the results of the audit disclose the degree of conformity. If the objective of the audit 
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is to determine whether the QMS is effectively implemented and maintained the results of 
the audit disclose the degree of implementation and maintenance. The degree of conformity 
or implementation and maintenance is often measured in terms of the number of nonconfor-
mities or a percentage of conformity but this will present an imbalanced result as it takes no 
account of the signifi cance of the nonconformities. 

 The relevant management is the managers responsible for the processes, project, products, 
services or departments that have been audited. 

 Why is this necessary? 

 Top management is accountable for the effectiveness of the QMS and therefore they need 
information on its effectiveness so they can discharge their responsibilities. In a very small 
business, the manager can audit the QMS and resolve any problems, but in larger organiza-
tions, the task is delegated, and it is therefore incumbent on the auditor to report back to 
management the results of the audit and for them to decide on the action to be taken. 

 How is this addressed? 

 Reporting the audit 

 AUDIT SUMMARY REPORT 

 The audit summary report summarizes the audit in terms of: 

 • What was audited when; 
 • Who was involved; 
 • Why the audit was conducted; 
 • What was found; 
 • What was or will be done about it; 
 • What impact this might have had on the organization if nothing was done; 

 The summary is intended for top management as they don’t need the detail. If this is a 
separate report to a more detailed report, it might get their attention. One way to deter top 
management is to place a thick report on their desk. 

 AUDIT DETAIL REPORT 

 Records of an audit simply defi ne what was recorded, whereas the results of an audit go 
much further. There follows a comprehensive list of topics that should be addressed in the 
audit report: 

 1 General location of the audit (site, plant, etc.). 
 2 Audit objectives (what the audit intends to achieve). 
 3 Audit criteria (the basis for determining success). 
 4 Audit strategy (basic approach to conducting the audit or summary of the audit process, 

the key issues to be examined such as critical aspects, previous audit fi ndings, orga-
nizational changes, trends observed on previous audits). 

 5 Audit plan (showing the processes that were audited with dates and times and those 
not audited (but within scope). 

 6 Processes or parts thereof not covered but within the audit scope and the reasons for 
exclusion. 
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 7 Annotated audit checklists (showing what was checked and not checked in each 
process). 

 8 Audit team (names and position where appropriate). 
 9 Personnel interviewed on each process with dates. 

 10 Audit fi ndings reports, including the agreed proposals for remedial and corrective action. 
 11 Obstacles encountered that affect the conclusions. 
 12 Any unresolved issues between the auditors and the auditees. 
 13 Audit conclusions (whether audit objectives had been achieved relative to the success 

criteria). 
 14 Recommendations for improvement. 
 15 Follow-up action plan; and 
 16 Report distribution list. 

 AUDIT FINDINGS 

 It is usual for the nonconformities detected to be reported on a form which allows for 
the action to be taken by the auditee to be recorded. An Audit fi ndings report is shown 
on the companion website. This form simply conveys fi ndings not the conclusions of the 
audit (i.e. that would be addressed in a summary report). The form does not need to have 
provision for corrective action unlike so many audit reports simply because this may be 
addressed by a separate corrective action form. What is stated on so many audit reports 
as corrective action is action to correct errors because it invariably does not get to the 
root cause. Many such forms contain actions to correct documentation that should have 
been correct. The authors of such reports obviously believed that by correcting the docu-
ments they were preventing recurrence but all they were doing was making good. Most 
auditors do not explore the reason why the documents were incorrect. Also, the audit 
fi ndings report should have provision for an impact assessment. Very few audit reports 
do this, but clause 7.3d) clearly requires personnel to be aware of the implication of any 
nonconformities. 

 How is this demonstrated? 

 Demonstrating that the results of the audits are reported to relevant management may be 
accomplished by: 

 a) presenting evidence of the internal audit process in which the reporting arrangements 
are specifi ed; 

 b) selecting a representative sample of audit reports and showing that they were presented 
to the manager responsible for the activity/process/area audited. 

 Undertaking correction and corrective action (9.2.2e) 

 What does this mean? 

 Correction of a nonconformity is the “action (taken) to eliminate a detected nonconformity” 
and corrective action is the “action taken to eliminate the cause of a nonconformity and to pre-
vent recurrence” (ISO 9000:2015). Action without undue delay means that those responsible 
for taking these two separate actions are expected to act before the detected problem adversely 
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impacts subsequent results. An appropriate correction is one that eliminates the nonconfor-
mity. An appropriate corrective action is one that reduces the likelihood of recurrence to an 
acceptable level because in some instances, it may be impossible to eliminate the cause of a 
nonconformity (see  Chapter 54 ). 

 Why is this necessary? 

 There is no point in conducting audits and fi nding problems if those responsible for them do 
not intend to take action to prevent such problems adversely affecting results. 

 How is this addressed? 

 Appropriateness of actions 

 It often arises that problems detected by internal audits are perceived by management to 
have no impact on results, so it delays taking any action. Some managers may judge taking 
no action as an appropriate action due to the insignifi cance of the detected nonconformity. 
The solution therefore is for auditors to justify the action needed based on risk. However, 
there is a risk that any action taken may not remove the cause of the nonconformity; it 
may be palliative in consideration of forthcoming changes and therefore there may be a 
probability of a problem recurring at some future time. As stated in clause 6.1.1: “Actions 
taken to address risks and opportunities shall be proportionate to the potential impact on 
the conformity of products and services.” Action can only be taken on known circum-
stances. When those circumstances change, it’s not possible to predict with certainty what 
might happen. 

 Responsibility for action 

 For those results over which the auditee has control, the auditee should take responsibil-
ity for correcting the nonconformity but, depending on its cause may not have respon-
sibility for preventing its recurrence. Unless the auditee is someone with responsibility 
for correcting the nonconformity and taking the corrective action, the auditee’s manager 
should determine the actions required. If the action required is outside that manager’s 
responsibility, the manager and not the auditor should seek out the appropriate authority 
and secure a proposal. 

 Acting without undue delay 

 Management’s responsibility for acting on the fi ndings of internal audits without undue delay 
should be stated in the relevant documents e.g. policy manual, job descriptions or procedures. 

 Target dates should be agreed for all actions and the dates should be met as evidence of 
commitment. Third-party auditors will search your records for this evidence so you will 
need to impress on your managers the importance of honouring their commitments. The tar-
get dates also should match the magnitude of the defi ciencies. Small defi ciencies which can 
be corrected in minutes should be dealt with at the time of the audit otherwise they will lin-
ger on as sores and show a lack of discipline. Others which may take 10 to 15 minutes should 
be dealt with within a day or so. Big problems may need months to resolve and require an 
orchestrated programme to be implemented. The actions in all cases when implemented 
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should remove the problem (i.e. restore conformity). An action should not be limited to 
generating another form or procedure because it can be rejected by another manager thereby 
leaving the defi ciency unresolved. 

 To ensure actions are implemented without undue delay, the auditor needs to be sure that 
a failure to act will in fact affect performance of the process or the system. Management will 
not implement actions that have no effect on performance even if the action required restores 
conformity with ISO 9001. It is therefore sensible for the auditor to explain the impact of the 
detected nonconformity within the audit report – possibly by using a classifi cation convention 
from critical to minor. But it would be more effective if the potential impact was stated, and this 
requires the auditor to have a greater knowledge of the requirements be they in a contract, stan-
dard, policy, procedure or work instruction and the consequences of failing to implement them. 

 Actions to verify that the agreed actions have been taken and to verify that the original 
nonconformity has been eliminated are addressed in  Chapter 58 . 

 When all the agreed nonconformities have been eliminated, the audit report can be closed. 
The audit remains incomplete until all actions have been verifi ed as being completed. Should 
any action not be carried out by the agreed date, the auditor needs to make a judgement as to 
whether it is reasonable to set a new date or to escalate the slippage to higher management. 
For minor problems, when there are more urgent priorities facing the managers, setting a 
new date may be prudent. However, you should not do this more than once. Not meeting 
the agreed completion date is indicative either of a lack of commitment or poor estimation 
of time, and both indicate that there may well be a deeper-rooted problem to be resolved. 

 How is this demonstrated? 

 Demonstrating that appropriate correction and corrective actions are being taken without 
undue delay may be accomplished by: 

 a) selecting a representative sample of audit reports and showing that those responsible 
for the resolution of nonconformities: 

 i have been alerted as to the risks of not taking action; 
 ii have agreed a date by which the nonconformity will be corrected; 
 iii have agreed a date by which action to eliminate the cause of the nonconformity 

will be completed. 

 a) presenting evidence which justifi es why no action to eliminate the nonconformity or 
the cause of the nonconformity will be taken; 

 b) presenting evidence that the agreed actions have been taken by the agreed dates; 
 c) presenting evidence justifying why the dates were not met; 
 d) presenting evidence that the outstanding actions have been escalated to higher manage-

ment for action. 

 Retaining evidence of the implementation (9.2.2f) 

 What does this mean? 

 The records of the audit would be records of the audit programme for the organization, audit 
plans for individual audits, the audit reports and records of follow-up audits. Records of the 
results of the audit should be included in these records. These are explained further next. 
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 Why is this necessary? 

 Without adequate records of audits there is no sound basis on which to review performance 
of the audit process, the audit programme, individual audits and individual auditors, neither 
will there be objective evidence on which to base decisions for changing any of these. 

 How is this addressed? 

 Presenting a pile of audit records is one thing and easily accomplished; demonstrating 
you have carried out an effective audit and have an effective audit programme is quite 
another. 

 The audit programme as a record 

 The audit programme should be retained from year to year as a record of: 

 • the programme objectives; 
 • when audits were carried out; 
 • the factors affecting the timing and depth of the audit; 
 • the processes, functions, departments and locations audited. 

 These records might be useful in establishing the last time an area was audited and the rea-
sons for the audit at that time. This means that the programme should be maintained showing 
planned and executed audits. It is not much use if all it shows is what you planned to audit 
as plans can be abandoned. 

 In addition, the results of the audit programme reviews should be recorded and these 
records maintained as evidence that you are managing the audit programme rather than sim-
ply doing the same thing over and over regardless of the impact it is having. 

 Specifi c audit records 

 For a specifi c audit the following records should be maintained: 

 • audit plans (if not included in the audit reports); 
 • audit checklists (if not included in the audit reports); 
 • audit reports (summary and detailed reports); 
 • audit fi ndings reports (if not included in the audit reports); 
 • remedial and corrective action reports (if not contained in the audit fi ndings report). 
 • auditor records. 

 Auditor records 

 Records should also be maintained for individual auditors including: 

 • Audit experience (type and number of audits conducted, position on audit team, dura-
tion, dates, etc.). 

 • Auditor competence assessment. 
 • Auditor development (training, coaching, etc.). 
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 How is this demonstrated? 

 Demonstrating that evidence of the implementation of the audit programme and the audit 
results has been retained may be accomplished by: 

 a) presenting evidence of an audit process and the organization’s requirements for retain-
ing documented information on internal audit programmes and audit results; 

 b) presenting the audit programmes for the current year and previous three years; 
 c) selecting a representative sample of audits from the audit programme and establishing 

that the information retained is that which is required to be retained. 

 Bibliography 
Hoyle, D., & Thompson, J. (2009). ISO 9000 Auditor Questions Second Edition. Monmouth: Transi-

tion Support Ltd.
 ISO 9000:2015. (2015).  Quality Management Systems – Fundamentals and Vocabulary . Geneva: ISO. 



 Introduction 
 Top management have set the quality policy and agreed the quality objectives and means for 
their achievement (i.e. the quality management system). Performance monitoring, measure-
ment and evaluation will provide information that enables top management to understand 
whether the organization is: 

 a) doing what they planned it should do or has been diverted from its purpose; 
 b) achieving what they wanted it to achieve or is missing the target by a long way; 
 c) achieving the results in the best way or is wasting time and other resources; 
 d) pursuing the right objectives relevant to its purpose and strategic direction or is resistant 

to change. 

 Presented with this information top management will be better informed to make decisions 
and set priorities for action that will infl uence the future direction of the organization relative 
to product and service quality. 

 It follows therefore that periodic checks are needed to establish that the QMS continues 
to fulfi l its purpose. Failure to do so will inevitably result in deterioration of standards and 
performance as inherent weaknesses in the system build up to eventually cause catastrophic 
failure (i.e. decline in customer satisfaction and orders, lost markets and business). It may 
be argued that this won’t happen because people won’t let it happen – they will take action. 
If these conditions persist, what will emerge is not a managed system but an unmanaged 
system that is unpredictable, unreliable with erratic performance. A return to the days before 
the QMS was established. 

 Top management should never be complacent about the organization’s performance. Even 
maintaining the status quo to maintain market position, keep customers and retain capabil-
ity requires improvement. If the management review restricts its agenda to examining audit 
results, customer complaints and nonconformities month after month without a commitment 
to improvement, the results will not get any better – in fact they will more than likely get 
worse. 

 In this chapter, we examine the fi ve requirements of clause 9.3, namely: 

 • Organizing the management review (9.3.1) 
 • Scheduling management reviews (9.3.1) 
 • Carrying out management reviews (9.3.1) 
 • Deciding what actions to take (9.3.2) 
 • Retaining evidence of the results of management reviews (9.3.3) 

 Management review  56 
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 Organizing the management review (9.3.1) 

 What does this mean? 

 Top management 

 Top management are the people who direct and control the organization at the highest level, 
so in a small organization they will be the managing director and in a large organization the 
senior management team headed by the chief executive offi cer or chief operating offi cer 
depending on the scope of the QMS. 

 Review purpose 

 The purpose of the management review is clearly stated in the requirement but it might 
appear that the three terms  adequacy ,  suitability  and  effectiveness  are three different ways 
of expressing the same thing. However, according to ISO they are three different concepts, 
as shown in  Box 56.1 . 

  Box 56.1    Defi nition of management review terms 
  Suitability –  the extent to which the MS “fi ts” and is right for the organization’s 

purpose, its operations, culture, and business systems 
  Adequacy –  the extent to which the MS is suffi cient in meeting the applicable 

requirements; and 
  Effectiveness –  the extent to which planned activities are realized and planned results 

achieved. 
 (ISO/TMB/JTCG N 360, 2013) 

 ISO defi nes the term  review  as “determination of the suitability, adequacy or effectiveness 
of an object to achieve established objectives” (ISO 9000:2015), and therefore by requir-
ing the QMS to be reviewed it was unnecessary to state the reason because by doing so the 
requirement becomes tautological, for example, top management shall review ( determine 
the suitability ) of the QMS at planned intervals to ensure its continuing suitability. It might 
have been better had the term review being defi ned simply as  another look at something.  
However, there are some other anomalies: 

 a) An effective QMS can be one that is unsuitable or inadequate. 
 b) An adequate QMS is one that conforms to ISO 9001 which requires top management 

to ensure the QMS is suitable, adequate and effective therefore an adequate system is 
a suitable and effective QMS; 

 c) If the planned activities are realized and the planned results are achieved but the plan 
was made against the wrong objectives the QMS would be ineffective, but it would 
also be inadequate and unsuitable because it would not conform to ISO 9001. 

 The QMS will evolve as the organization evolves, the two are inseparable and if the QMS 
doesn’t respond to changing needs of society, of customers, of regulators and of other 
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stakeholders the QMS and by association, the organization is not effective. There can be no 
situation where the organization is effective and the QMS is not effective and vice versa. 
However, there may be situations where specifi c elements of the system are unsuitable, inad-
equate and ineffective and need to change but that doesn’t mean the whole system is unsuit-
able, inadequate and ineffective. These defi ciencies simply reduce the degree of suitability, 
adequacy and effectiveness by a few percentage points. 

 Alignment with the strategic direction of the organization 

 There is an implication in the requirement that a QMS can be suitable, adequate and effective and 
yet not aligned with the strategic direction of the organization. From the defi nition of suitability 
in  Box 56.1  a suitable system would be aligned with the strategic direction of the organization, if 
it wasn’t it would be unsuitable. It would also appear that a system that was resource hungry in 
an economic climate that is depressed would also be unsuitable, implying that a system that is 
aligned with the strategic direction of the organization needs to be an effi cient system as it’s 
inconceivable that an ineffi cient system would be so aligned. The only use of the term  effi ciency  
in ISO 9001 is used in connection with the process approach where it states: “Understanding and 
managing interrelated processes as a system contributes to the organization’s effectiveness and 
effi ciency in achieving its intended results.” It is therefore expected that the QMS be effi cient so 
could it be that the addition of this requirement is code for  requiring  the QMS to be effi cient? 

 Why is this necessary? 

 There is a need for top management to look at the results of evaluating data the system gen-
erates and determine: 

 a) whether the system and by association, the organization they established is doing the 
job they wanted it to do; 

 b) whether it will do the job it needs to do in the future and if not; 
 c) what needs to change. 

 Financial performance is reviewed regularly and a statement of accounts is produced every 
year. There are signifi cant benefi ts to be gained if quality performance is treated in the same 
way because it is quality performance that causes the fi nancial performance. Underperfor-
mance in any area will be refl ected in the fi nancial results. 

 How is this addressed? 

 Deciding who conducts the review 

 The requirement emphasizes that top management conduct the review – not the manage-
ment representative or quality manager. Exactly who the description fi ts depend on a) the 
scope of the QMS and b) who directs and controls the organization at the highest level the 
organization(s) that is/are within that scope. Some organizations may have many divisions, 
and each may have a QMS, so the divisional manager and his or her direct reports fi t the 
description of top management. 

 In many ISO 9001–registered organizations, the management review is a chore, an event 
held once each year, on a Friday afternoon before a national holiday – perhaps a cynical view 



794 Part 9 Performance evaluation

but nonetheless often true. To provide evidence of its commitment to conducting manage-
ment reviews, top management would need to demonstrate that it planned for the reviews, 
studied the input material, considered the recommendations provided, discussed various 
options and decided what action should be taken. 

 Getting commitment 

 Top management will not regard the management review as important unless they believe it 
is essential for running the business. The way to do this is to treat it as a business performance 
review. This is simpler than it may appear. If the quality policy is now accepted as corpo-
rate policy and the quality objectives are accepted as corporate objectives, any review of the 
QMS becomes a performance review and is no different from any other executive reviews. 
The problem with management reviews that were focused on the documented quality system 
was that they allowed discussion on the means for achieving objectives to take place in other 
management meetings, leaving the management review to a review of errors, mistakes and 
documentation that few people were interested in. The QMS is the means for achieving qual-
ity objectives; therefore, it makes sense to review the means when reviewing the ends so that 
actions are linked to results and commitment secured for all related changes in one transaction. 

 One of the reasons that the management review may not work is when it is considered some-
thing separate from management’s job, separate from running the business, a chore to be carried 
out just to satisfy the standard. This is partially due to perceptions about quality. If managers per-
ceive quality to be about the big issues like new product or service development, major investment 
programmes for improving plant, for computerizing business processes, etc., then the manage-
ment review will take on a new meaning. If, on the other hand, it is about reviewing nonconfor-
mities, customer complaints and internal audit records, it will not attract a great deal of attention. 

 How is this demonstrated? 

 Demonstrating that top management intends to review the QMS for its continuing suitability, 
adequacy, effectiveness and alignment with the strategic direction of the organization may 
be accomplished by: 

 a) presenting evidence of a policy which declares that reviews of the QMS are to be 
conducted by people who direct and control the organization at the highest level; 

 b) presenting evidence that the objectives of the review have been defi ned by top man-
agement and showing that they are consistent with the requirements of the standard. 

 Scheduling management reviews (9.3.1) 

 What does this mean? 

 Planned intervals mean that the time between the management reviews should be deter-
mined in advance (e.g. annual, quarterly or monthly reviews). The plan can be changed to 
refl ect circumstances but should always be looking forward. 

 Why is this necessary? 

 By requiring reviews at planned intervals, it indicates that some forethought is needed so 
that performance is reviewed on a regular basis thus enabling timely decisions to be made. 



Chapter 56 Management review 795

 How is this addressed? 

 Duration of review 

 The review should be in fi ve stages as shown in  Figure 56.1 . The meeting takes place to review 
and discuss the results of analysis and evaluation and decide on a course of action. Subse-
quent reviews may approve action plans, progress and the results of implementing actions. 
When you have a real understanding of the intentions of the review you will realize that its 
objectives cannot be accomplished entirely by a single meeting. If raw data are presented to 
top management their eyes will glaze over and they’ll become bored very quickly. Therefore, 
all the number crunching is done well before a meeting of the top management. It could take 
months to collect, analyse and evaluate some aspects of performance, and only when conclu-
sions have been reached and recommendations made should the information be presented to 
top management. This is not to say that interim reports should not be provided to top manage-
ment at intermediate reviews as they will want to know how the work is progressing.   

 Number of reviews 

 The standard does not require only one review. In some organizations, it would not be practi-
cal to cover the complete system in one review. It is often necessary to consolidate results 
from lower levels and feed into intermediate reviews so that departmental reviews feed results 
into divisional reviews that feed results into corporate reviews. The fact that the lower-level 
reviews are not performed by top management is immaterial provided the results of these 
reviews are submitted to top management as part of the system review. From a scheduling per-
spective, there may need to be a review schedule that is synchronized with lower level reviews. 
It is also not necessary to separate reviews based on ends and means. A review of fi nancial per-
formance is often separated from technical performance, and both are separated from manage-
ment system reviews. This situation arises in cases where the management system is perceived 
as procedures and practices. In organizations that separate their performance reviews from 
their management system reviews, one should question whether they are gaining any business 
benefi t or in fact whether they have understood the purpose of the management system. 

 If there are management reviews by different levels of management, it would probably 
be better to call the review of the QMS by top management the management system review. 

Figure 56.1   Review cycle
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 Timeline for reviews 

 A simple bar chart or table indicating the timing of management reviews over a given period 
will meet this requirement. The bar of the chart should indicate the three stages that culminate 
in a meeting to make decisions. The frequency of management reviews should be matched to 
the evidence that demonstrates the effectiveness of the system. Initially the reviews should be 
frequent say monthly, until it is established that the system is suitable, adequate and effective. 
Thereafter the frequency of reviews can be modifi ed. If performance has already reached a 
satisfactory level and no deterioration appears within the next three months, extend the period 
between reviews to six months. If no deterioration appears in six months extend the period to 
12 months. It is unwise to go beyond 12 months without a review because something is bound 
to change that will affect the system. A review should be held shortly after a reorganization, 
the launch of a new product or service, breaking into a new market, securing new custom-
ers, etc., to establish if performance has changed. After new technology is planned, a review 
should be held before and afterwards to measure the effects of the change. 

 Another method is to schedule reviews at set intervals with a changing agenda. The 
agenda would be driven by decisions that need to be made in a developing situation. Deci-
sions would be put to management for review more frequently than decisions that arise less 
often e.g. it may be agreed that for a given period outsourced processes be reviewed monthly 
until they become stable, but the review of external issues could be done on an annual basis 
to coincide with the frequency of data collection. 

 How is this demonstrated? 

 Demonstrating that management reviews are being carried out at planned intervals may be 
accomplished by: 

 a) presenting evidence of a schedule for management reviews; 
 b) selecting a representative sample of records of management reviews and showing that 

they were carried out according to the schedule. 

 Planning and carrying out management reviews (9.3.2) 

 What does this mean? 

 The requirement means that management reviews should not be done on the spare of the moment 
as there are many important issues that need to be addressed. Having collected data, analysed 
and evaluated the results they need to be brought to the attention of top management. Some of 
the decisions will affect the whole system which only top management can make. In reviewing 
the QMS top management is reviewing the way the organization creates and retains its custom-
ers and as customers provide the revenue, it’s important for the review to be highly productive. 

 Why is this necessary? 

 The requirement for planning management reviews is based on the principle that if unplanned 
reviews are carried out it is likely that the information needed to make decisions won’t be 
accessible or in a form suitable for top management to decide a course of action. When reviews 
are planned, they lead to a more productive use of time and the achievement of objectives. 



Chapter 56 Management review 797

 How is this addressed? 

 Gathering the inputs 

 The standard identifi es six main categories of information and seven sub-categories of infor-
mation about performance of the QMS which is generated from different processes. In broad 
terms, there are three questions that need answers: 

 • whether performance is in line with objectives; 
 • whether there are better ways of achieving these objectives; 
 • whether the objectives are relevant to the needs of stakeholders. 

 The processes to obtain the answers are represented in  Figure 56.2 . The inputs to the man-
agement review cover a wide range of subjects – so wide, in fact, that it’s likely that oppor-
tunities for improving products, services, processes and external providers will be reviewed 
and action taken at lower levels than top management. In such cases reports of such reviews 
would be provided to top management as evidence that the arrangement they set up are 
working. If there needs to be a realignment of the QMS to respond to changes in stakeholder 
needs this should be decided upon by top management.   

 It should be expected that the inputs to the management review in clause 9.3.2 would 
match the outputs from analysis and evaluation of data of clause 9.1.3 and that these match 
the requirements within the standard but there is a mismatch as shown in  Table 56.1 . Unlike 

Figure 56.2   Information sources for management review



Table 56.1   Alignment between clauses 9.1.3, 9.3.2 and documentation requirements

Analysis and evaluation 
outputs (9.1.3)

Management review 
input (9.3.2)

Documentation requirements

a)  conformity of products 
and services;

c3)  conformity of products 
and services;

8.2.3.2a) products and services review
8.3.4b) design reviews results
8.3.4c) design verifi cation results
8.3.4d) design validation results

b)  the degree of customer 
satisfaction;

c1)  customer satisfaction and 
feedback from relevant 
interested parties;

c)  the performance and 
effectiveness of the 
quality management 
system;

c)    information on the 
performance and 
effectiveness of the 
quality management 
system (not identifi ed 
elsewhere in this column)

9.1.1 results of performance and the 
effectiveness of the QMS

c2)   the extent to which quality 
objectives have been met;

c3)  process performance 4.4.2 and 8.1e)1 providing confi dence 
that the processes are being carried 
out as planned
8.3.4a) on the results to be achieved 
by the design and development 
process

c4)  nonconformities and 
corrective actions;

10.2.2 as evidence of the nature of the 
nonconformities and any subsequent 
actions taken

c5)  monitoring and 
measurement results;

8.6a) evidence of conformity of 
products and services with the 
acceptance criteria

d)  if planning has been 
implemented effectively

c6)  audit results; 9.2.2 audit programme and audit 
results

e)  the effectiveness of 
actions taken to address 
risks and opportunities;

e)    the effectiveness of actions 
taken to address risks and 
opportunities (see 6.1);

f )  the performance of 
external providers;

c7)  the performance of 
external providers;

8.4.1 results of the evaluations and 
monitoring the performance of the 
external providers

g)  the need for improvements 
to the quality management 
system.

f )    opportunities for 
improvement.

a)    the status of actions from 
previous management 
reviews

b)    changes in external and 
internal issues that are 
relevant to the quality 
management system;

Implied in d) d)    the adequacy of resources; 7.6. evidence of fi tness for purpose of 
monitoring and measurement resources
7.6 the basis used for calibration or 
verifi cation
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the 2008 version there is no requirement to specifi cally measure characteristics of the prod-
uct or service but it’s implied by clause 8.6, in fact the onus is on the organization to deter-
mine what to monitor and measure, therefore for decisions to be soundly based, they need to 
be based on the analysis and evaluation of data, obtained from monitoring and/or measure-
ment (see  Chapter 5 ).     

 The status of actions from previous management reviews 

 As with all reviews, decisions will be made to act on the results of the review and progress 
on these actions needs to be monitored and redirection given when necessary. 

 Current performance on follow-up actions from earlier management reviews should 
address not only whether they are open or closed but how effective they have been and how 
long they remain outstanding as a measure of planning effectiveness. This is shown in  Fig-
ure 56.1  by the four reviews. 

 Improvement opportunities relative to actions from management reviews may cover: 

 • the prioritization of actions; 
 • the reclassifi cation of problems relative to current business needs; 
 • the need to re-design the management review process. 

 Changes in external and internal issues that are relevant to the 
quality management system 

 Changes in the issues that were determined to understand the context of the organization and 
set priorities for action will be of immediate concern to top management because they may 
affect the strategic direction in which the organization is moving. But as top management 
are accountable for the effectiveness of the QMS (clause 5.1.1a), they also need to under-
stand how these issues affect the QMS. Clause 9.1.3g) requires the results of analysis and 
evaluation to be used to evaluate the need for improvement, and this is where the results of 
PESTLE and SWOT are reported, although only those aspects that are relevant to the QMS 
would be addressed by the management review. 

 Information on the performance and effectiveness of the QMS 

 Several parameters are identifi ed in clause 9.3.2 as being indicative of the effectiveness of 
the QMS, and it’s signifi cant that trends are required to be presented for review and for the 
most part, these trends can be represented graphically. In this way top management are more 
able to see any problem in context. However, unchanging performance is not necessarily 
indicative that nothing is wrong. The evaluation should look at the bigger picture to see 
whether opportunities for improvement exist. 

 One of the items in the list of 9.3.2c) is monitoring and measurement results, which seems 
like it’s included to cover all the monitoring and measurement that has not been specifi cally 
mentioned in 9.3.2c). They may indeed be other parameters the organization has chosen to 
monitor or measure to determine the effectiveness of the QMS. 

 In clause 9.3.2c)6 it requires audit results and not internal audit results implying it could include 
fi rst, second and third party audit results. However, second-party audits, supplier audits or audits 
of external providers (whichever term you prefer) may be addressed by 9.3.2c)7 depending on 
whether conformity with QMS requirements is considered a performance parameter. 

 The audit results will have been subject to analysis and evaluation and therefore the infor-
mation presented for review would include an overview of the audit programme showing 
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what has and has not been audited, an overview of the extent to which the QMS conforms 
to regulatory requirements including ISO 9001, any specifi c policies of management and 
the extent to which the prescribed requirements, policies, plans and procedures have been 
implemented. The audits should give top management confi dence in the veracity of the per-
formance data being reported. 

 Information on the adequacy of resources is also required in 9.3.2d) but was omitted from 
the list in 9.1.3. It is assumed that the adequacy of resources is evaluated when evaluating 
implementation of planning referred to in 9.1.3d). 

 The effectiveness of actions taken to address risks and opportunities 

 This will be a diffi cult topic to address because having identifi ed a risk and then taken the 
risk (whether mitigated or not), if no undesirable outcome occurred, there will be a tempta-
tion to believe the action was effective. The undesirable circumstances may or may not have 
arisen so that the provisions could be tested. With some risk mitigation measures, threats can 
be monitored (e.g. number of attacks by computer hackers). 

 With opportunities, there are opportunities that arise and must be seized to take advantage 
of them and therefore there may be tangible consequences of missing such opportunities that 
can be reported. 

 Opportunities for improvement in the QMS 

 Opportunities for improvement may be discovered during the evaluation of processes and 
suppliers that may lead to improvements in the QMS, and this can be reported to manage-
ment review for information. The opportunities for improvement of interest to top manage-
ment are those that will bring about a breakthrough in performance of the system and are 
likely to arise where the objectives of the primary processes of demand creation, demand 
fulfi lment, resource management and mission management are changed. 

 How is this demonstrated? 

 Demonstrating that the management review is planned and carried out taking into consider-
ation pre-defi ned inputs may be accomplished by: 

 a) presenting evidence of a process for planning management reviews; 
 b) explaining the criteria for selecting and validating input data; 
 c) showing the steps that are taken to ensure that input data to the review has been 

through planned analysis and evaluation stages and is in a form suitable for presenta-
tion to top management. 

 Deciding what actions to take (9.3.3) 

 What does this mean? 

 The review is of current performance and hence there will be some parameters where objec-
tives or targets have not been accomplished thus providing opportunities for improvement. 
There will also be some areas where the status quo is not good enough for the growth of the 
organization or to meet new challenges. 
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 Improving the effectiveness of the management system is not about tinkering with docu-
mentation but enhancing the capability of the system so that the organization fulfi ls its objec-
tives more effectively. The QMS comprises processes; therefore, the effectiveness of these 
too must be improved. Improvement of product related to customer requirements means not 
only improving the degree of conformity of existing product but enhancing product features 
so that they meet changing customer needs and expectations. 

 Why is this necessary? 

 The outputs of the management review should bring about benefi cial change in performance. 
The performance of products is directly related to the effectiveness of the processes that 
produce them and the performance of these processes is directly related to the effectiveness 
of the system that connects them. Without adequate resources, no improvement would be 
possible. 

 How is this addressed? 

 There will be reports about new marketing opportunities, reports about new legislation, new 
standards, the competition and benchmarking studies. All these may provide opportunities 
for improvement. 

 The implication of this requirement is that the review should result in decisions being 
made to improve products, processes and the system in terms of the actions required. In this 
context improvement means improvement by better control (doing things better), improve-
ment by better utilization of resources (doing things smarter) and improvement by innovation 
(doing new things). 

 Actions related to improvement of the system should improve the capability of the system 
to achieve the organization’s objectives by undertaking action to improve the interaction 
between the processes. 

 Actions related to improvement of processes should focus on making benefi cial changes 
in methods, techniques, relationships, measurements, behaviours, capacity, competency etc. 
A quick fi x to overcome a problem is neither a process change nor a process improvement 
because it only acts on a particular problem. If the fi x not only acts on the present problem but 
will also prevent its recurrence, it can be claimed to be a system improvement. This may result 
in changes to documentation but this should not be the sole purpose behind the change – it is 
the performance that should be improved. 

 Actions related to improvement of products should improve: 

 • The quality of design. The extent to which the design refl ects a product that satisfi es 
customer needs. 

 • The quality of conformity. The extent to which the product or service conforms to the 
design. 

 • The quality of use. The extent to which the user can secure continuity of use of the product 
or service and low cost of ownership from the product. 

 Such actions may result in providing different product and service features or better-designed 
product and service features as well as improved reliability, maintainability, durability and 
performance. Product improvements may also arise from better packaging, better user 
instructions, clearer labelling, warning notices, handling provisions, etc. 
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 Actions related to resource needs are associated with the resource planning process that 
should be part of the management system. Such actions may serve to improve the utilization 
of existing resources (effi ciency) or serve to improve the allocation of resources (effective-
ness). It is always a balance between time, effort and materials. If the effort cannot be pro-
vided the time has to expand accordingly. 

 How is this demonstrated? 

 Demonstrating that management review outputs include decisions on improvement may be 
accomplished by: 

 a) presenting evidence of a process for conducting management review and showing that 
the outputs of the review are intended to include decisions and actions related to 
opportunities for improvement. 

 b) selecting a representative sample of records from management reviews and presenting 
evidence of decisions that were made and actions taken to seize opportunities for 
improvement in products, processes, resources and the system. 

 Retaining evidence of the results of management reviews (9.3.3) 

 What does this mean? 

 The results of management reviews are what they produce, and these will be tangible 
things such as the decisions taken but will also be intangible results such as confi dence. 
However, the results won’t be understood unless placed in the right context and therefore 
the circumstances under which the review was conducts also need to be documented and 
retained. 

 Why is this necessary? 

 Documented information from management reviews needs to be retained for several reasons: 

 • To convey the actions from the review to those who are to take them. 
 • To convey the decisions and conclusions as a means of employee motivation. 
 • To enable comparisons to be made at later reviews when determining progress. 
 • To defi ne the basis on which the decisions have been made. 
 • To demonstrate system performance to stakeholders. 

 How is this addressed? 

 The information from management reviews that needs to documents includes the following: 

 • The date and location of review. 
 • Contributors to the review and the role they played. 
 • The criteria against which the QMS is being judged for suitability, adequacy and 

effectiveness. 
 • The results of analysis and evaluation submitted, testifying the current performance 

of the QMS. 
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 • Any changes in the internal and external environment (identifi ed risks, opportunities 
and potential stakeholder needs). 

 • Conclusions (is the QMS effective and capable of coping with the projected changes 
in the environment and if not why not?) 

 • Actions and decisions (what will stay the same and what will change). 
 • Responsibilities and timescales for undertaking the agreed actions (who will do it and 

by when is it required to be completed). 

 How is this demonstrated? 

 Demonstrating that evidence of the results of management reviews is being retained may be 
accomplished by: 

 a) presenting evidence of a process for capturing the results of management review 
 b) selecting a representative sample of management reviews and retrieving documented 

information describing the results of the review. 
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 Key messages from Part 9 

 Chapter 52 Monitoring, measurement, analysis and evaluation 
 1 You know nothing about an object until you can measure it, but you must measure it 

accurately and precisely. 
 2 To have confi dence that the intended results are being achieved, before we measure we 

need standards, targets and requirements we can use to judge the results of measurement. 
 3 Measurement begins with a defi nition of the measure, the quantity that is to be mea-

sured, and it always involves a comparison of the measure with some known quantity 
of the same kind. 

 4 Quality is an intangible until we specify what we mean by quality and express it in 
terms of characteristics we can measure. 

 5 There should be no measurement without recording, no recording without analysis, no 
analysis without evaluation and no evaluation with action even if it is to keep going. 

 6 Pick the wrong time for measuring or monitoring a quantity and the data produced 
may be unreliable, invalid and useless for further analysis and evaluation. 

 Chapter 53 Customer satisfaction 
 7 Data on customer perceptions will serve to validate not only the business outputs but 

also the assumptions made about customer requirements. 
 8 The most important part of a customer survey is to ask the right questions, and these 

need to be derived from what customers expect from your products not what you want 
from them. 

 9 There is no standard customer so we need to look at the demographics of a given 
population to fi nd the variables and determine their relevance. 

 10 The integrity of the process for determining the degree of customer satisfaction is 
paramount; otherwise, you could be fooling yourselves into believing all is well when 
it is far from reality. 

 Chapter 54 Analysis and evaluation 
 11 Analysis is a thinking process – it’s objective, whereas evaluation is judgemental and 

reaches a conclusion after assessing the results of the analysis. 
 12 Conformity is judged by the extent to which a specifi cation is met and normally 

determined by the producer whereas, quality is judged by the extent to which needs 
and expectations are met and determined by the customer or their representative. 
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 13 When analysing product conformity, look for trends to indicate specifi c types of varia-
tion that are symptomatic of certain types of problems. 

 14 When analysing service conformity, variables that cannot be measured directly need 
to be translated into variables that can be measured directly but it won’t be suffi cient 
to limit the translation to a single variable. 

 15 If we can demonstrate that the process is stabilized about a constant location, with a 
constant variance and a known stable shape, then we have a process that is both pre-
dictable and controllable. 

 16 The cause of variations in the location, spread and shape of a distribution is considered 
special or assignable because the cause can be assigned to a specifi c or special condi-
tion that does not apply to other events. 

 17 Common cause variation is random and therefore adjusting a process on detection of 
a common cause will destabilize the process. 

 18 If effort has been spent to control risks and enhance opportunities, it is necessary to 
discover whether it was worthwhile so as to inform future decisions. 

 Chapter 55 Internal audit 
 19 Both customers and managers have a need for an assurance of quality as they are not 

able to oversee operations for themselves – this is the role on the internal audit. 
 20 If we begin with the end in mind, we would start an audit by wanting to know if the 

system was achieving its intended results, and only afterwards establish if it conformed 
to ISO 9001. 

 21 To run an effective management system, auditing should aim for best practice and by 
defi ning and refi ning auditing methods best practice is established for the benefi t of 
the organization. 

 22 Auditing is a skill, and profi ciency in auditing is more effectively demonstrated when 
the auditor is observed asking questions of people at their place of work, assessing 
the answers and evidence presented, drawing conclusions and presenting evidence 
substantiating their fi ndings. 

 Chapter 56 Management review 
 23 When presented with evidence of whether the QMS they established is doing the job 

they wanted it to do, will it do the job it needs to do in the future and, if not, what 
needs to change, top management will be better informed to make decisions and set 
priorities for action relative to product and service quality. 

 24 Top management will not regard the management review as important unless they 
believe it is essential for running the business. 

 25 The QMS is the means for setting and achieving quality objectives; therefore, it makes 
sense to review the means when reviewing the ends so that actions are linked to results 
and commitment secured for all related changes in one transaction. 

 26 Improving the effectiveness of the management system is not about tinkering with 
documentation but enhancing the capability of the system so that the organization 
fulfi ls its objectives more effectively. 
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 Part 10 

 Improvement 

 Introduction to Part 10 

 The focus of improvement 

 ISO 9000:2015 defi nes improvement as: “activity to enhance performance” and it results 
from a commitment to do things better or do different things. Although there is a note in 
clause 10 stating that examples of improvement can include correction, it must be stated that 
correction is not an improvement because it simply restores the status quo (i.e. the current 
level of performance) – it’s removal of special cause variation (i.e. nonconformities) such as 
putting out fi res and is thus an element of quality control. Enhancing performance is increas-
ing the level of performance beyond the current level and correcting errors won’t enhance 
performance unless action is taken to prevent them recurring. If we want to increase the level 
of performance, we either should reduce common cause variation or pursue different objec-
tives, and this means we should act on the system. So improvement is not concerned with 
correcting errors but with doing things better and doing different things. 

 Another anomaly is that improvement is not an activity but an objective or outcome. We 
can undertake activities with the object of improving a situation, but unless and until the 
situation improves there is no improvement. The action we took may not yield improvement 
at all, and therefore it is only with hindsight that we can say that the activities we under-
took enhanced performance. Therefore, improvement is a result of activities that bring about 
enhanced performance. 

 There is a second dimension to improvement – it is the rate of change. We could improve 
 gradually  or by a  step change . Gradual change is also referred to as  incremental improve-
ment, continual improvement or kaizen .  Step change  is also referred to as  breakthrough  
or a  quantum leap . Gradual change arises out of refi ning the existing methods, modifying 
processes to yield more and more by consuming less and less. Breakthroughs often require 
innovation, new methods, techniques, technologies and new processes. 

 The improvement process 

 Improving the level of performance and effectiveness can be accomplished by the following 
10 steps adapted from those advocated by Dr Juran. 

 1 Determine the objective to be achieved (e.g. to counter threats or seize opportunities 
in the external environment, to increase competitiveness, to improve effi ciency or 
effectiveness). (This is addressed by clause 6.2.) 
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 2 Determine the policies needed for improvement (i.e. the broad guidelines to enable 
management to cause or stimulate the improvement). (This is addressed by clause 6.3.) 

 3 Conduct a feasibility study. This should discover whether accomplishment of the 
objective is feasible and propose several strategies or conceptual solutions for consid-
eration. If feasible, approval to proceed should be secured. (This stage is addressed in 
clause 9.1.3 under evaluating the need for improvement.) 

 4 Produce plans for the improvement that specifi es how the objective will be achieved. 
(This is addressed by clauses 6.2, 6.3, 8.1 and 8.3.) 

 5 Organize the resources to implement the plan. This includes organizing project teams 
and developing new knowledge when necessary. (This is addressed by clauses 5.3, 
7.1.1 and 7 1.6.) 

 6 Carry out research, analysis and design to defi ne a possible solution and credible alterna-
tives. (For products and services, this is addressed by clause 8.3.4 and also for processes 
but only if clause 8.3 is applied to the design and development of processes.) 

 7 Model and develop the best solution and carry out tests to prove it fulfi ls the objective. 
(For products and services, this is addressed by clause 8.3.4 and also for processes 
but only if clause 8.3 is applied to the design and development of processes.) 

 8 Identify and overcome any resistance to changing the level of performance required. 
(This is addressed by clause 5.1.1.) 

 9 Implement the change (i.e. put new products into production and new services into 
operation). (This is addressed by clause 8.5.) 

 10 Put in place the controls to hold the new level of performance. (This is addressed by 
clauses 4.4 and 8.5.) 

 Structure of requirements 

 This part of the standard is intended to align with the Act part of the PDCA cycle. After checking 
whether what we did was correct, it’s not unreasonable to assume that the next stage would be 
to Act on what we discovered from the checks. This would normally involve putting right what 
was wrong and it might appear from clause 0.3.2 of ISO 9001 that we are on the right track. 
However, PDCA is not a linear fl ow but a cyclic fl ow. It’s a cycle for learning and improve-
ment of a product, service or process, not a cycle for controlling a product, service or process. 
Therefore, the Act part of the cycle in this context is concerned with deciding what action if any 
should be taken having been presented with the results of an evaluation into the performance 
of products, services, processes, external providers as well as of the whole QMS. These results 
will provide knowledge about existing products, services, processes and external providers as 
well as those that are new or have been subject to change and will therefore help you decide: 

 a) that no change is necessary at the present time or; 
 b) that the changes we made brought about the desired improvement so can be adopted or; 
 c) that the changes we made didn’t bring about the desired improvement so must be 

abandoned or; 
 d) that the objective for change remains valid but the plan for achieving it needs to be 

revised or; 
 e) the performance evaluation revealed further need for improvement. 

 There are several decision-making processes, but some decisions are made to decide whether 
a process should stop or continue. In other cases, decisions are made to decide whether there 
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should be change in the level of performance and effectiveness and this is the purpose of 
product, service, process and system reviews. 

 However, management review is in clause 9 on performance evaluation when it may 
have been more appropriate if it had been included in clause 10. Also in clause 9 is a 
requirement to evaluate the need for improvement to the QMS and therefore opportunities 
for improvement will have already been identifi ed before we reach clause 10. 

 However, we should bear in mind that the order of requirements is not signifi cant 
and therefore whatever the subject of the performance evaluation (the Check part of 
the PDCA cycle) proposed improvements need to be prioritized before authorization of 
planning. 

 Dispersion of improvement requirements 

 There several requirements on improvement in the standard which can be grouped together 
in terms of their purpose. 

 Commitment to improvement 

 1 Top management to promote improvement (5.1.1). 
 2 Top management to declare a commitment to continual improvement of the QMS (5.2.1). 
 3 Top management to assign the responsibility and authority for reporting on opportuni-

ties for improvement (5.3). 
 4 To provide the resources needed for continual improvement of the QMS (7.1.1). 

 The intent of improvements 

 1 To determine the risks and opportunities that need to be addressed to achieve improve-
ment (6.1.1d). 

 2 Use the results of improvements in processes, products and services to enhance orga-
nizational knowledge (7.1.6). 

 Determining opportunities for improvements 

 1 Take into consideration opportunities for improvement when planning the management 
review (9.3.2). 

 2 Use the results of analysis to evaluate the need for improvements to the QMS (9.1.3). 
 3 Determine and select opportunities for improving the performance and effectiveness 

of the QMS (10.1). 
 4 Consider results of analysis, evaluation and management review to determine oppor-

tunities for continual improvement (10.3). 

 Action to bring about improvement 

 1 Include in the outputs of the management review decisions and actions related to 
opportunities for improvement (9.3.3). 

 2 Implement (improvement) actions to meet customer requirements and enhance customer 
satisfaction (10.1). 

 3 Continually improve the suitability, adequacy and effectiveness of the QMS (10.2). 
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 Had the word  improvement  been mentioned in clause 6.3, it would have closed the PDCA 
loop, as shown in  Figure 5.4 , and signalled that improvement is not a separate action but a 
result, the achievement of which needs to be planned and implemented. In the PDCA cycle 
the A means  Act  but the action is not carrying out the improvement but deciding what action 
to take. The next stage is planning the change and only when implementing the change will 
improvement be brought about. 

 This part of the Handbook comprises three chapters ( Chapters 57 – 59 ) that address the 
following clauses of ISO 9001:2015: 

 • Clause 10.1 – Determining and selecting opportunities for improvement 
 • Clause 10.2 – Nonconformity and corrective action 
 • Clause 10.3 – Continual improvement of the QMS 
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 Introduction 

 The concept of improvement 

 The road to improvement starts when we are motivated to monitor and measure the intended 
outputs of a process because we want to know whether we are doing it right, is our output 
good or bad. By collecting and analysing all that data over several iterations of the process 
we will observe the level at which we are performing, and by evaluating these results we 
will learn whether we are meeting the performance targets. It is now that we realize how 
big or small the gap in our performance is and can identify opportunities for improvement. 
By measuring the unintended outputs of the process, we get an idea whether we are doing 
it in the best way and notice the ineffi ciencies and thereby identify further opportunities for 
improvement. Lastly we want to know if we are aiming at the right target and on looking 
again at what our customers need we discover some misalignment and thereby identify more 
opportunities for improvement. These three processes are illustrated in  Figure 56.2 . 

 In many cases, organizations have focused on improving the work processes, believing 
that there would be an improvement in business outputs, but often such efforts barely have 
any effect. It is not until we stand back that the system comes into view. A focus on work 
processes and not business processes is the primary reason why ISO 9001, TQM and other 
quality initiatives fail. They resulted in sub-optimization – not optimization of organiza-
tional performance. If the business objectives are functionally oriented, they tend to drive a 
function-oriented organization rather than a process-oriented organization. When process-
oriented objectives, measures and targets, focused on the needs and expectations of external 
stakeholders are established, the functions will come into line and organizational perfor-
mance can be optimized. 

 References to improvement 

 In the introduction to  Part 10  we listed the 13 references to improvement according to their 
purpose. Following we list the requirements for improvement in clause order so as point out 
the duplication: 

 1 The organization is to improve the processes and the QMS (clause 4.41h). 
 2 The organization is required to continually improve a QMS in accordance with the 

requirements of ISO 9001 (clause 4.4.1). 
 3 Top management is to demonstrate leadership and commitment with respect to the 

QMS by promoting improvement (5.1.1). 

 Determining and selecting 
opportunities for improvement 

 57 
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 4 The quality policy is required to include a commitment to continual improvement of 
the QMS (5.2.1). 

 5 Top management is to assign the responsibility and authority for reporting opportuni-
ties for improvement (5.3c). 

 6 When planning for the QMS to determine the risks and opportunities that need to be 
addressed to achieve improvement (6.1.1d). 

 7 Resources needed for the continual improvement of the QMS are required to be deter-
mined and provided (7.1.1). 

 8 Persons doing work under the organization’s control are to be aware of the benefi ts 
of improved performance (7.3). 

 9 The results of analysis are to be used to evaluate the need for improvements to the 
QMS (9.1.3). 

 10 Management review inputs are to take into consideration opportunities for improve-
ment (9.3.2f). 

 11 Management review outputs are to include decisions and actions related to opportuni-
ties for improvement (9.3.3a). 

 12 The organization is to determine and select opportunities for improvement and imple-
ment any necessary actions to meet customer requirements and enhance customer 
satisfaction (10.1). 

 13 The organization is required to continually improve the suitability, adequacy and 
effectiveness of the QMS (10.3). 

 Although this might appear as a gross duplication of requirements, there are only three 
which may be regarded as duplicates as each of the others address a different aspect of 
improvement. Requirements (1) and (2) express the same requirement but in slightly dif-
ferent ways. From an auditing perspective evidence of conformity with (2) would satisfy 
(1) but not vice versa because the improvement may not be continual. Requirement (2) 
indirectly refers to (13) so can be discounted as a separate requirement. Requirements (12) 
and (13) appear similar in intent but the difference is brought out by the separation of 
improvements in products and services from improvement in the QMS in the subsequent 
clauses. Improving products and services without improving the QMS is addressed in the 
introduction to  Chapter 59 . 

 In this chapter, we examine the four requirements of clause 10.1, namely: 

 • Determining and selecting opportunities for improvement (10.1) 
 • Improving products and services (10.1a) 
 • Correcting, preventing or reducing undesirable effects (10.1b) 
 • Improving quality management system results (10.1c) 

 The fi rst requirement is a general requirement, meaning that opportunities for improvement 
are not intended to be limited to the three other specifi c areas for improvement. 

 Determining and selecting opportunities for improvement (10.1) 

 What does this mean? 

 The way the requirement is expressed implies that at any time, at any stage and at any level 
the organization is to determine and select opportunities for improving customer satisfaction. 
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 It may appear tautological to place  meet customer requirements  and  enhance customer 
satisfaction  in the same sentence, but one may satisfy customers by meeting most of their 
requirements and enhance customer satisfaction by meeting  all  customer requirements. 

 The note to the requirement refers to different ways of bringing about improvement: 

  Corrective action  is intended to bring about improvement by removing the cause of 
an existing systemic problem and preventing its recurrence and is therefore reactive. 
It’s reducing common cause variation and is different from removing a nonconfor-
mity by correcting the error because it may recur. 

  Continual improvement  is recurring activity to enhance performance and is therefore 
incremental or gradual in nature. The activity occurs over a period, but with intervals 
of interruption (unlike  continuous  which indicates occurrence without interruption). 

  Breakthrough  is an improvement to a level of performance that has hitherto not been 
achieved in the organization and is therefore a step change. 

  Innovation  is an improvement that comes about by application of knowledge that is 
new to the world or new to a particular fi eld of study. It can produce an incremental 
improvement, a step change improvement or a transformation. Any improvement 
may be accomplished either by utilizing existing knowledge or creating new knowl-
edge (innovation). 

  Transformation  is an improvement that comes about by changing an organization 
from one form to another, for example, changing it from a reactive to a proactive 
organization, from an organization with uncertain values to one with shared values, 
from a small local business to a global business. It therefore affects everyone and 
everything in the organization. Deming’s 14 points for management were developed 
as a basis for  transforming  American industry (Deming, 1982). Some organizations 
made the transition, but many more hang on to obsolete styles of management. 

 Why is this necessary? 

 When organizations cease changing they become fossils. Even maintaining the status quo 
requires organizations to change because all around them is changing. There are fast lanes, 
slow lanes and stop lanes. As Deming wisely remarks, “Learning is not compulsory, it’s 
voluntary, improvement is not compulsory, it’s voluntary, but to survive we must learn” 
(Voehl, 1995). 

 How is this addressed? 

 The quality policy includes a commitment to continual improvement of the QMS which 
implies a commitment to improving anything that will ultimately enhance customer sat-
isfaction. Deploying this policy to all levels should result in the creation of a culture in 
which everyone is motivated to look for opportunities for improvement – this  deals with the 
 determine opportunities for improvement  part of the requirement. Many of these opportuni-
ties may arise as a result of the planned analysis of monitoring and measurement results as 
we discussed in  Chapter 54 , but it’s unwise to limit the source of such opportunities to the 
formal processes as some may arise out of a casual observation when a person is engaged on 
doing something else. A suggestions box or form such as an opportunities for improvement 
(OFI) form could be devised for this purpose and a means provided for capturing the sugges-
tions in the formal improvement processes. 
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 The identifi ed opportunities need to pass through an evaluation process to select those 
that will potentially improve the organization’s ability to meet customer requirements and 
enhance customer satisfaction. Every improvement has to improve the performance of the 
system as a whole; otherwise, it’s wasted effort (see  Box 57.1 ). 

  Box 57.1    Improving the whole and not the parts taken separately 
 If we have a system of improvement that is directed at improving the parts taken 
separately you can be absolutely sure that the performance of the whole will not be 
improved. We don’t improve the quality of a part unless by doing so we improve the 
quality of system of which it forms a part. 

 (Ackoff, 1994) 

 This evaluation process is also addressed in  Chapter 54 . At this stage, it may be possible 
to classify the potential improvement as a corrective action, continual improvement, break-
through, innovation or transformation simply by the way the objective is expressed, but it’s 
not necessary to classify potential improvements at all. Perhaps after the changes have been 
made and found to be successful, you may be able to say it’s an innovation, a breakthrough 
or an incremental change. 

 The third part of this requirement is for necessary actions to be taken. This requires a 
planning process which is addressed in  Chapter 23  and the linkage shown in  Figure P6.1 . 
Each improvement plan will differ. The corrective action could be planned in a sentence on 
a form, the continual improvement follows the PDCA cycle, with each iteration bringing 
about a gradual change. Planning a breakthrough in science, technology, human relations, 
communications, etc., will be treated as a project and may require research and develop-
ment. Innovation can be part of any type of improvement but creating innovative technolo-
gies, products and services may require a breakthrough in knowledge and then development 
planning. Transformations are quite different because its companywide and often involves 
a reorientation of attitudes and behaviours. It mobilizes the workforce around a new set of 
goals and strategies and is high risk. 

 How is this demonstrated? 

 Demonstrating that opportunities for improvement are being determined and selected to 
enhance customer satisfaction may be accomplished by: 

 a) presenting evidence of a process or processes to determine and select improvements 
which enhance customer satisfaction; 

 b) presenting evidence that the improvement policy is inducing staff to identify improve-
ment opportunities and that these are captured by the improvement processes; 

 c) selecting a representative sample of improvement initiatives and presenting evidence 
that each one was: 

 i evaluated for its impact on system effectiveness; 
 ii selected using soundly based criteria; 
 iii routed through an appropriate planning process; 
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 iv implemented as planned and the resultant change measured, analysed and 
evaluated; 

 v reviewed and a decision taken to adopt it, abandon it or rethink it. 

 Improving products and services (10.1a) 

 What does this mean? 

 In general, this clause requires improvement in product and service conformity to meet cur-
rent needs and improvement in product and service features to meet future needs. 

 Why is this necessary? 

 Improving product and service conformity is necessary to meet customer requirements and 
enhance customer satisfaction. Customer needs and expectations change, and therefore it’s 
necessary to predict how they will change and initiate improvement to products and services 
either by modifying existing products and services or developing new products and services. 

 How is this addressed? 

 The result of monitoring and/or measuring product and service characteristics and the analy-
sis and evaluation of these results revealed opportunities for improving conformity as we 
discussed in  Chapter 54  relative to clause 9.1.3a). However, as indicated in clause 4.2 there 
is a requirement to also monitor the needs and expectations of interested parties and this will 
include the future needs and expectations of customers. As was shown in  Table 56.1 , there 
is provision in the inputs to management review for the future needs and expectations of 
customers to be considered. 

 Improvement in product and service conformity is generally addressed through the cor-
rective action process. This is a problem-solving process which identifi es the root cause 
of variation and closes the gap. (see  Chapter 58  for further details). Improvement in prod-
uct and service features is addressed through the design and development process which is 
addressed in  Chapter 37 . 

 How is this demonstrated? 

 Demonstrating that improvements are being made to product and service conformity as well 
as to address future needs and expectations may be accomplished by presenting evidence 
that the improvement processes identify opportunities for improving product and service 
conformity as well as improving product and service features to meet future needs. 

 Correcting, preventing or reducing undesirable effects (10.1b) 

 What does this mean? 

 The way in which the requirement is expressed implies that undesirable effects are those effects 
which affect customer satisfaction rather than other aspects of an organization’s performance. 

 The requirement draws attention to one tenet of quality management – that of preven-
tion, detection and correction – but the requirement to prevent undesirable effects appears 
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to imply some degree of prediction as to what might cause undesirable effects and could be 
indirectly invoking risk assessment. Any improvement will therefore make the undesired 
effects less likely or have less severe consequences. The inclusion of the word  prevent  here 
seems to resolve an anomaly in clause 6.1.1 where the risks and opportunities concerned 
were only those to be addressed when planning  for the  QMS and not when planning the 
QMS or its products and services. On the other hand, it may be referring to preventing 
(recurrence of) nonconformities (i.e. corrective action). 

 An error that has an immediate undesirable effect is likely to be subject to a customer 
complaint and will be dealt with using the processes that address clause 8.2.1c) (see 
 Chapter 34 ). However, the error may be of a type where the boiling frog metaphor applies 
(see  Box 57.2 ). Customers probably won’t complain if the errors are imperceptible but 
increase over time – eventually they take their business elsewhere without giving notice. 

  Box 57.2    The boiling frog metaphor 
 The premise is that if a frog is put suddenly into boiling water, it will jump out, but if 
it is put in cold water which is then brought to a boil very slowly, it will not perceive 
the danger and will be cooked to death. Although not based on fact (because a frog 
put in boiling water will die), the story is often used as a metaphor for the inability or 
unwillingness of people to react to or be aware of threats that rise gradually. 

 The requirement to reduce undesirable effects is addressing the current situation and the 
action necessary may cover the whole range of improvement types as defi ned earlier. 

 Why is this necessary? 

 One reason for improvement is survival and an organization won’t survive unless it tackles 
the problems that either could potentially cause or are currently causing an undesirable effect 
on customer satisfaction. 

 How is this addressed? 

 Correcting undesirable effects as defi ned above, is addressed through control of nonconfor-
mity and corrective action (see  Chapter 58 ). 

 Preventing undesirable effects is addressed by undertaking risk assessment on products, 
services and processes see: 

 • Considering potential consequences of failure (8.3.3e) in  Chapter 38  
 • Controlling design verifi cation (8.3.4c) in  Chapter 39  
 • Process risk assessment in  Chapter 16  

 Reducing undesirable effects is addressed by pursuing opportunities for improvement 
identifi ed from analysis and evaluation of monitoring and measurement as explained in 
 Chapter 54 . 
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 How is this demonstrated? 

 Demonstrating that opportunities include correcting, preventing or reducing undesirable 
effects may be accomplished by presenting evidence of opportunities for improvements that 
have been addressed by corrective action, process, product and service risk assessments. 

 Improving quality management system results (10.1c) 

 What does this mean? 

 This requirement duplicates that in clause 9.1.3g) which requires the results of analysis to 
be used to evaluate the need for improvements to the quality management system. It also 
duplicates clause 9.3.3 which requires management review outputs to include decisions and 
actions related to any need for changes to the quality management system (to ensure its con-
tinuing suitability, adequacy and effectiveness). 
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  The best-laid plans of mice and men oft go awry  
  Translated from the Scots poem “Tae a Moose” by Robert Burns (1785)  

 Introduction 
 Every system needs a self-correction mechanism. When we undertake planning, we are pre-
dicting that the plans we make will ensure success because we think we know the right 
things to do and how to do things right. However, we have assumed that we have addressed 
the signifi cant risks, created the conditions that will motivate our people to achieve the goals 
and provided them with all the resources needed for them to deliver the required perfor-
mance. But in reality, we can’t know the future and can’t control every variable. 

 Within ISO 9000:2015 there is a term used for when plans go awry, a term for fi xing a 
problem, a term for restoring normality and a term for preventing plans going awry again, 
and these are explained further next. 

 Nonconformity 

 A nonconformity is the non-fulfi lment of a need or expectation that is stated, generally 
implied or obligatory. Therefore, the term can apply over a range of situations from 
a failure to carry out a task an individual is expected to perform, to a failure to meet 
the needs and expectations of customers and other stakeholders and all situations in 
between. 

 This defi nition prompts questions about applicability and scope because Annex SL 
has only one clause on nonconformity whereas ISO 9001 has two. Clause 10.2 addresses 
both the control of nonconformity (clause 10.2.1a) and action to prevent its recurrence 
(clause 10.2.1b onwards). Clause 8.7 only deals with the control of nonconforming pro-
cess outputs in production and service provision but includes delivered product and service. 
Clause 10.2.1a) is unspecifi c and appears to have the same intent as clause 8.7. To resolve 
the conundrum, we draw on two other ISO documents. 

 • ISO TS 9002 explains that the intent of clause 8.7 is “to prevent nonconforming outputs 
from progressing to the next stage or to the customer” (ISO/TC 176/SC 2/N1338, 
2015) but the clause also applies to nonconforming products and services detected 
after delivery of products, during or after the provision of services. However, apart 
from a brief mention of correcting nonconformity it makes no reference to the similar-
ity between the requirements of 8.7 and 10.2.1a). 

 Nonconformity and 
corrective action 

 58 
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 • The supporting guide to Annex SL states that “the intent of the clause on Nonconfor-
mity and corrective action (clause 10.2) is to specify the requirements for responding 
when the MSS and MS (including operational) requirements are not satisfi ed” (ISO/
TMB/JTCG N 360, 2013). 

 The conclusion we draw on the question of applicability is that, clause 10.2.1a) has the 
same intent as clause 8.7 but 10.2.1a) applies to all nonconformities and 8.7 only applies 
to process outputs that are destined for customers in one way or another as explained in 
 Chapter 51 . 

 Furthermore, as the requirements on internal audit no longer require follow-up action the 
requirement to review the effectiveness of any corrective action taken in clause 10.2.1 also 
applies to actions taken on the results of internal audits. We therefore cannot conclude 10.2 
only applies to systemic failures. 

 On the question of scope, clause 8.7 specifi cally addresses actions required to deal with non-
conforming outputs which are not included in 10.2.1a), but unlike clause 8.7, clause 10.2.1a) 
addresses the consequences of nonconformity. To sum up, it’s a bit of a mess but as we have 
stated several times, the order in which the requirements are stated is not signifi cant and there-
fore one should apply a pick and mix approach and a dash of common sense. 

 Correction 

  Correction  is the term used to describe the action of removing an actual or suspect non-
conformity in a product before its acceptance. Correction does not stop the nonconformity 
recurring. As correction is applied before a product is completed, actions intended to restore, 
recover or remedy the situation are inappropriate as a conforming condition has not been 
reached. Examples are: 

 • While observing the performance of a process you notice that the values are drifting 
towards the upper limits. You adjust the process and bring it back under control. You 
have corrected the process and avoided an occurrence of product nonconformity but 
not a future occurrence because you have merely delayed its occurrence. 

 • You are delivering a service and the customer points out an error which you correct 
immediately. 

 • Sometimes a product may be inadvertently submitted for verifi cation before all opera-
tions have been completed and in such cases correction involves normal operations to 
complete the item. 

 • A product can be made to conform by continuation of processing; this type of correc-
tion is called rework. 

 • An unknown state can be corrected by carrying out verifi cation and declaring the 
product conforming or nonconforming. 

 Remedial action 

  Remedial action  is the term used to describe the action of removing an actual nonconformity 
in a product that was previously deemed conforming. Examples are: 

 • If a conforming product has been damaged or in some other way becomes noncon-
forming, action to remove the detected nonconformity is a remedial action. 



820 Part 10 Improvement

 • An automated cash machine in a bank has malfunctioned and the supervisor investi-
gates, locates the problem and resets the operating conditions. 

 • Repair is a remedial action that restores an item to an acceptable condition but unlike 
rework, it may involve changing the product so that it differs from the specifi cation 
but fulfi ls the intended use. 

 Recovery action 

  Recovery action  is the action of restoring the status quo which may involve seeking out 
products with the same characteristics as those found nonconforming and/or, taking an 
action to deal with the consequences of nonconformity and restore a situation to normal. The 
latter may be signifi cant, as was the case with the Deepwater Horizon drilling rig explosion 
of 2010. It is not a corrective action if it removes a nonconformity and not the cause of the 
nonconformity. Recall action is a recovery action even though the nonconformity might not 
have been exhibited. 

 Corrective action 

  Corrective action  is the term used to describe the pattern of activities that traces the symp-
toms of an actual or suspect nonconformity to its cause, produces solutions for preventing its 
recurrence, implements the change and monitors that the change has been successful. Such 
an action prevents the recurrence of the nonconformity. A problem must exist for you to take 
corrective action. Corrective action uses root cause analysis to discover and eliminate the 
actual causes. Containment action removes an immediate cause, thus allowing production 
to continue until product or process design change removes the root cause. Examples are: 

 • The root cause of nonconformity is found to be a defi ciency in design practices. The 
action to introduce new design practices is a corrective action. 

 • If the conditions for nonconformity are present because they have been detected in 
other similar products but have not yet resulted in failure, the action of preventing 
failure is a corrective action. This argument is based on the premise that a nonconfor-
mity is a non-fulfi lment of a requirement, therefore a product that has not exhibited 
failure but possess the potential for failure is a nonconforming product not a potentially 
nonconforming product (i.e. we know the nonconformity exists, it’s just a matter of 
time before it causes a failure). 

 • If a process is already running and will produce nonconforming output either now or 
in the future, it is not capable. Any action undertaken to eliminate an existing fl aw in 
the process before a nonconforming product is produced is a corrective action. How-
ever, by taking corrective action on the process your action becomes a risk treatment 
on the product. 

 The steps in the corrective action process are identifi ed in  Table 58.1  with cross-reference 
to the sub-clauses of 10.2.1. Clause 10.2.1f) is superfl uous as corrective actions change the 
QMS anyway – that is its purpose, so no further changes are necessary. If it is believed that 
further changes are necessary, there is probably a misunderstanding not only of what a cor-
rective action is, but also of what a QMS is.     

 The responsibilities vary through the corrective action process as shown in  Table 58.2 .     



Table 58.1   Steps in the corrective action process

Action Clause 10.2.1 requirement

1. Collect the nonconformity data and classify Reviewing and analysing 
nonconformities (10.2.1b)2. Conduct Pareto analysis to identify the vital few and trivial many 

and evaluate the need for action
3. Organize a diagnostic team Determining the 

cause and extent of 
nonconformity (10.2.1b)

4. Postulate causes and test theories
5. Determine the root cause of nonconformity
6. Determine if similar nonconformities exist or could exist 

elsewhere
7. Determine the effects of nonconformity and the need for action Implementing any action 

needed (10.2.1c)8. Determine the action needed to prevent nonconformity recurring
9. Organize an implementation team

10. Create or choose the conditions which will ensure effective 
implementation

11. Implement the agreed action
12. Record the nature of the nonconformities Retain documented 

information (10.2.2)13. Record the results of Pareto analysis
14. Record the causes of nonconformity
15. Record the criteria for determining severity or priority
16. Record the proposed actions to be taken
17. Record the actions actually taken
18. Record the results of actions taken
19. Assess the actions taken and determine if they were those 

required to be taken
Reviewing corrective 
actions (10.2.1.d)

20. Determine whether the actions were performed in the best way
21. Determine whether the nonconformity has recurred
22. If nonconformity has recurred repeat steps 1–22
23. Review risk assessments and opportunities and update if 

necessary
Update risks and 
opportunities determined 
during planning (10.2.1e)

Table 58.2   Corrective action responsibilities

Action Responsibility

Reviewing variations Process owner
Dealing with the nonconformity Process owner
Seeking for suspect product Process owner
Handling the consequences Rapid reaction force 

if necessary
Determining the cause Diagnostic team
Evaluating the action needed Diagnostic team
Implementing the corrective actions Implementation team
Reviewing corrective actions Diagnostic team
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 In this chapter, we examine six requirements of clause 10.2, namely: 

 • Reacting to nonconformity (10.2.1a) 
 • Evaluating the need for action to eliminate the cause (10.2.1b) 
 • Implementing actions that are appropriate to the effects (10.2.1c) 
 • Updating risks and opportunities during planning (10.2.1e) 
 • Retaining evidence of the nature of nonconformity and actions taken (10.2.2a) 
 • Reviewing effectiveness of corrective actions and retaining evidence of results (10.2.1d 

and 10.2.2b) 

 Reacting to nonconformity (10.2.1a) 

 What does this mean? 

 Reacting to a nonconformity simply means that having recognized there is a nonconformity, 
you can’t ignore it and are required to take the following action: First of all to control it, 
which means not allowing it to cause problems elsewhere before it is corrected. Second to 
correct it, which means putting right that which is wrong and third, deal with the conse-
quences, which means dealing with the fall-out or the effect of the problem in terms of its 
impact on the organization and its stakeholders. The requirement acknowledges that there 
may be circumstances when all three actions may not be applicable, for example, an error in 
a document detected before its release may not require further control and may not have con-
sequences of any signifi cance, but an error in legislation that has become law may require an 
amendment which may take months to pass through the legislature with serious consequence 
for those who fall foul of the law or their victims in the meantime. 

 Nonconformity with any time bound characteristic cannot be corrected, for example, if 
a waiting time target is not met in a hospital Accident and Emergency (A&E) department, 
there is nothing that can be done for those patients affected as the clock cannot be turned 
back. If an event planned for a particular date does not take place, the only action that can be 
taken is to set a new date which may mean changing the requirement. 

 Why is this necessary? 

 The inclusion of a requirement to control as well as correct a nonconformity imposes a 
constraint, without which you’d be free to take your time over correcting the nonconformity 
without considering its effects. It’s not uncommon for management to know of problems and 
allow them to go unresolved while they deal with other issues which they consider to be of 
higher priority. By requiring action to control nonconformity, it puts management under an 
obligation to contain the effects of a nonconformity if action to correct it cannot be taken 
immediately or if the effects have already occurred (e.g. food poisoning caused by noncon-
formity with hygiene regulations). 

 How is this addressed? 

 How one reacts to nonconformity is an indication of professionalism and leadership. 
 Before managers will take action, they need to know: 

 • What is the problem or potential problem? 
 • Has the problem been confi rmed? 
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 • What are the consequences of doing nothing (i.e. what effect is it having)? 
 • What is the preferred solution? 
 • How much will the solution cost? 
 • How much will the solution save? 
 • What are the alternatives and their relative costs? 
 • If I need to act, how long have I got before the effects damage the business? 

 Confi rming nonconformity 

 Whatever you do, don’t act on suspicion, always confi rm that a problem exists or that there 
is a certain chance that a problem will exist if the current trend continues. Validate symptoms 
before proclaiming action! 

 A nonconformity has occurred therefore only when a non-fulfi lment of a requirement has 
been confi rmed. This may be at a planned verifi cation stage when an object is submitted 
for review, approval or acceptance. At other times a nonconformity may be suspected as 
explained in  Box 51.1 . Depending on the grounds for suspicion it may be prudent to take 
action to confi rm the nonconformity but only in conjunction with those responsible for the 
object. If a person has not fi nished a task and you suspect the output will be nonconforming, 
you either wait to see if the person takes the necessary action before releasing the output 
or you intervene diplomatically. Not everyone will perform a task in the same way. Some 
people work methodically, while others may appear to work erratically (depending on your 
perspective) but achieve the same objective. However, where health and safety are likely to 
be compromised, intervention is mandated because in most jurisdictions, every citizen has 
a duty of care. 

 Customer complaints and returned products 

 The customer can be mistaken, and customer complaints therefore need to be validated 
as genuine nonconformities before entering the corrective action process. Parts returned 
from dealers, customer manufacturing plants, etc., might not be nonconforming. Parts may 
be obsolete, surplus to requirements, have suffered damage in handling or have been used 
in trials, etc. Products may have failed under warranty and not be logged as a complaint 
but nonetheless they are nonconforming. See  Box 58.1  for an example from the service 
sector. 

 Whatever the reason for return, you need to record all returns and perform an analysis 
to reveal opportunities for corrective action when appropriate. Prior to expending effort on 
investigations, you should establish your liability and then investigate the cause of any non-
conformities for which the organization is liable. 

 Controlling nonconformity 

 Measures for controlling nonconforming outputs from production and service delivery 
processes are addressed in  Chapter 51 . The primary method for products is segregation 
to prevent inadvertent use or delivery coupled with containment action to limit the extent 
of a nonconformity by removing an immediate cause thus allowing normal operations to 
continue. 

 Controlling other incidents of nonconformity may require a different treatment. The 
objective of control is to maintain conditions within pre-set limits. The immediate priority 
is recognizing when action needs to be taken to contain the nonconformity from spreading. 
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It’s crucial to recognize when they are one-off events or are a symptom of an underlying 
cause that is capable of producing multiple nonconformities. It is equally important not to 
treat a one-off event as if it is capable of producing multiple nonconformities as it can create 
unnecessary panic. 

 Correcting nonconformity 

 The correction of process outputs in production and service delivery is addressed in  Chap-
ter 51 . The methods used for correction of other outputs will vary depending on the nature 
of the output and the process which generates it. Often work is simply returned to the 
producer for action with comments as to the defi ciencies. In some cases, a nonconformity 
cannot be corrected as is the case with time-based characteristics and effort must be put 
in to eliminating the cause or changing the requirement if the process simply isn’t capable 
of meeting it. 

 Consequences of nonconformity 

 The consequences of a nonconformity may be trivial or catastrophic. Some consequences 
are suggested in the severity classifi cation in  Table 58.3  which is used in risk assessments. 
How one deals with these consequences is for the organization to decide, but they need to 
be fi ltered through the needs and expectations of the stakeholders as revealed in the stake-
holder analysis (see  Chapter 13 ) to ensure alignment with their values and balancing of their 

Box 58.1   Customer preference

Nonconformity

In the service sector a dish returned to the kitchen in a restaurant may conform to the 
description on the menu but the menu may not have stated that there was cheese in 
the dish. The customer preferred a dish without cheese but neglected to say so when 
ordering. In this case the object of nonconformity is the menu, not the dish.

Correction

The correction is straightforward; offer an alternative dish.

Containment action

To remove an immediate cause and allow continued use of the menu a sticker stating 
contains cheese could be placed next to the item on the menu.

Corrective action

To prevent recurrence of the nonconformity, review and revise where necessary all 
menus ensuring that the descriptions are accurate and indicate essential ingredients. 
Review and revise criteria for dish descriptions in the menu design guide and re-
educate the menu designer.
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Table 58.3   Suggested severity classifi cation in the automotive sector

Effect Criteria Severity of Effect Ranking

Hazardous-
without
warning

May endanger machine or assembly operator. Very high severity 
ranking when a potential failure mode affects safe vehicle operation 
and/or involves noncompliance with government regulation. Failure 
will occur without warning.

10

Hazardous-
with warning

May endanger machine or assembly operator. Very high severity 
ranking when a potential failure mode affects safe vehicle operation 
and/or involves noncompliance with government regulation. Failure 
will occur with warning.

9

Very high Major disruption to production line. May have to scrap 100% of 
product. Vehicle/item inoperable, loss of primary function. Customer 
very dissatisfi ed.

8

High Minor disruption to production line. Product may have to be sorted 
and a portion (less than 100%) scrapped. Vehicle operable, but at a 
reduced level of performance. Customer dissatisfi ed.

7

Moderate Minor disruption to production line. A portion (less than 100%) 
of the product may have to be scrapped (no sorting). Vehicle/
item operable, but some comfort/convenience item(s) inoperable. 
Customer experiences discomfort.

6

Low Minor disruption to production line. May have to rework 100% 
of product. Vehicle/item operable, but some comfort/convenience 
item(s) operable at reduced level of performance. Customer 
experiences some dissatisfaction.

5

Very Low Minor disruption to production line. The product may have to be 
sorted and a portion (less than 100%) reworked. Fit and fi nish/squeak 
and rattle item does not conform. Defect noticed by most customers.

4

Minor Minor disruption to production line. A portion (less than 100%) of 
the product may have to be reworked on-line but out-of-station. Fit 
and fi nish/squeak and rattle item does not conform. Defect noticed by 
average customers.

3

Very Minor Minor disruption to production line. A portion (less than 100%) of 
the product may have to be reworked on-line but in-station. Fit and 
fi nish/squeak and rattle item does not conform. Defect noticed by 
discriminating customers.

2

None No effect. 1

needs. For example, after receiving a shipment of defective product which set production 
back weeks, a supplier that developed a contingency plan in conjunction with the customer 
will receive more brownie points than presenting an apology with a box of chocolates! (See 
 Chapter 34  on clause 8.2.1e.)     

 There have been some horrifi c consequences of nonconformity in recent decades as indi-
cated in  Table 58.4  where we examine the 1980s. This was a decade during which there 
were seven major accidents where human error was a contributory factor. When examin-
ing the combined legacy of the incidents, it is striking that there is nothing revolutionary 
about the corrective actions and that in an industry that has been historically more risk 
conscious than the others – the aerospace industry – it took a second catastrophe for the 
culture to eventually change.     
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 It is not expected that organizations would have a set of procedures to follow in such 
circumstances as each one will be different but there may be contingency plans for specifi c 
scenarios such as disaster recovery plans. 

 How is this demonstrated? 

 Demonstrating that the organization reacts and takes appropriate action when a noncon-
formity occurs may be accomplished by presenting evidence of a process for confi rming, 
controlling and correcting nonconformities and, dealing with the consequences. 

 Evaluating the need for action to eliminate the cause (10.2.1b) 

 What does this mean? 

 The requirement implies that on every occasion a nonconformity occurs we should evaluate 
the need for action to eliminate its cause. However, further on in clause 10.2.1, there is rec-
ognition that corrective actions should be appropriate to the effects of the nonconformities 
encountered thereby allowing us discretion as to when such action is necessary. There will 
be occasions when action to eliminate the cause of a nonconformity is necessary because of 
its severity such as if life, property or the environment is threatened, and there will also be 
occasions when the severity is very minor and it’s not practical to investigate every single 
one but periodically take another look at these minor nonconformities to see if eliminating 
their cause is economically viable. 

 The reference to customer complaints is that every customer complaint is a nonconfor-
mity with some requirement. They may not all be product requirements. Some may relate 

Table 58.4   Major incidents in the 1980s

Incident Lessons learnt

Union Carbide Bhopal, India 
(Chemical processing) 1984

No safety measures can prevent an accident if there is no 
safety culture that governs the behaviour of management 
and employees; the application of the principles of 
intrinsically safe design and learning from accidents 
through knowledge transfer.

Space Shuttle Challenger 
(Aerospace) 1986

The same fl awed decision-making process that had resulted 
in the Challenger accident was responsible for Columbia’s 
destruction 17 years later.

Chernobyl (Nuclear 
industry) 1986

Tell the truth, evacuate, closely monitor radiation levels in 
food, comply with safety rules and plan ahead.

King’s Cross Fire (Transport 
sector) 1987

Smoking on underground trains was banned.

Herald of Free Enterprise 
(Transport sector) 1987

Indicators fi tted displaying the state of the bow doors on the 
bridge, watertight ramps fi tted to the bow sections of the front 
of ships.

Clapham Junction (Transport 
sector) 1988

Testing mandated on rail signalling work and the hours of work 
of employees involved in safety critical work was limited.

Piper Alpha (Offshore) 1988 Having both production and safety overseen by the same 
agency was a confl ict of interest and led to the adoption of the 
Offshore Installations (Safety Case) Regulations 1992.
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to product delivery, to the attitude of staff or to false claims in advertising literature. Any 
complaint implies that a requirement (expectation, obligation or implied need) has not been 
met even if that requirement had not been determined previously. We should accept that we 
could have overlooked something. Just because it was not written in the contract does not 
mean that the customer is wrong. 

 Why is this necessary? 

 Were we to simply deal with problems as they arose we would inevitably fi nd ourselves spend-
ing all day sorting out problems, giving us no time to see where we are going and prepare for 
the future. This is a situation which some organizations fi nd themselves in and unless they 
invest in removing the cause of those problems they will eventually cease to function. 

 How is this addressed? 

 After correction and containment of a nonconformity we need to take another look at it and 
consider the following fi ve actions: 

 1 Review the nonconformity when fi rst detected and ensure it is classifi ed and recorded. 
 2 Rank the nonconformities to prioritize action. 
 3 Establish by use of problem-solving tools if the more signifi cant nonconformities can 

be prevented from happening again. 
 4 Reduce the frequency of occurrence in the population of nonconformities. 
 5 Establish by analysis if the nonconformity had been predicted in the planning phase 

and why the preventive action measures were not effective. This is addressed under 
“Updating risks and opportunities during planning (10.2.1e)”. 

 Classifying nonconformities 

 At the time a nonconformity occurs, an initial judgement should be made as to its severity 
so that an investigation into its cause is initiated in a timely manner. The severity classifi ca-
tion of the type used for risk assessment should be used (see  Table 58.3 ) to prioritize the 
investigation. 

 If the nonconformity has been detected in a process that is under statistical process con-
trol beware of the two common mistakes which both Shewhart and Deming observed were 
frequently made in process control (Deming, 1982): 

 1 Ascribing a variation to a special cause when it belongs to the system (from common causes) 
 2 Ascribing a variation to the system (a common cause) when the cause was special 

 Over adjustment or tampering is a common example of mistake 1 and never doing anything 
to try to fi nd a special cause is an example of mistake 2. 

 Sorting the vital few from the trivial many 

 If the nonconformity has been classifi ed as not warranting immediate corrective action the 
data should be collected and a Pareto analysis undertaken to fi nd the vital few nonconfor-
mities out of the total population that provide the bulk of improvement potential When 
dealing with nonconformity, the question we need to ask is:  What are the few sources of 
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nonconformities that comprise the bulk of all nonconformities?  If we can fi nd these noncon-
formities and eliminate their cause, we will reduce variation signifi cantly. 

 The fi rst step is to sort the nonconformities by characteristic, process, product, and ser-
vice. Then rank the nonconformities in order of occurrence so that the nonconformity hav-
ing the most occurrences would appear at the top of the list. The result might be that for a 
particular product or process, a few types of nonconformity would account for the greatest 
proportion of nonconformities. 

 Another way of ranking the nonconformities is by seriousness. Not all nonconformities 
will have the same effect on product or service quality. Some may be critical and others may 
be insignifi cant. By classifi cation of nonconformities in terms of criticality a list of those 
most serious nonconformities can be revealed using the Pareto analysis. Even though the 
frequency of occurrence of a particular nonconformity may be high, it may not affect any 
characteristic that impacts customer requirements. This is not to say the cause should not be 
eliminated but there may be other more signifi cant problems to eliminate fi rst. 

 When parts are rejected after their delivery it is indicative that your processes are not 
under control. Rejected parts analysis should be focused on determining the reason why the 
process failed to detect nonconformity. There could be some weakness in the process that if 
not corrected, further nonconforming parts might be shipped. 

 Determining the cause 

 To eliminate the cause of nonconformity the cause needs to be known, and therefore the fi rst 
step is to conduct an analysis of the symptoms to determine their cause. Nonconformities are 
caused by factors that should not be present in a process and so when nonconformities arise 
there has clearly been some defi ciency in the planning that needs to be investigated. Some 
preliminary questions need to be answered: 

 a) Was the type of nonconformity predicted when risk assessment was conducted during 
planning? 

 b) If it had, why didn’t the existing controls prevent it occurring? The assessment may 
have underestimated the likelihood or the consequences or it could be that the recom-
mended actions for controlling the risk were not implemented. But it could also be 
the case that the recommended actions didn’t work; 

 c) (If applicable) why did the process capability studies conclude the process was capable 
when clearly it wasn’t? It could be of course that the rejected parts are simply within 
the variation that was expected from a capable process. However, if the number of parts 
rejected already exceeds this limit, process improvement action will be necessary. 

 Simply asking why an event occurred might reveal a cause but don’t accept the fi rst reason 
given because there is usually a reason why this previous event occurred. Toyota discovered 
that asking  why  successively fi ve times would invariably discover the root cause. There may 
be more or less than fi ve steps to the root cause but it is critical to stop only when you can’t 
go any further. The following example illustrates the technique: 

 A trainer arrives to conduct a training course to discover that the materials have not been 
delivered from head offi ce as he expected them to be. 

 1 Why were the materials not delivered? – Answer: Because the administrators thought 
the trainer would bring his own materials. 
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 2 Why did they think the trainer would bring his own materials? – Answer: Because 
they had not been informed otherwise. 

 3 Why weren’t the administrators given the correct information? – Answer: Because the 
offi ce manager had not communicated the agreed division of responsibility when set-
ting up training courses. 

 4 Why had the offi ce manager not communicated the agreed division of responsibility? 
Answer: Because the offi ce manager had put other matters before internal communica-
tion in his order of priorities. 

 5 Why had the offi ce manager not got his priorities right? Answer: Because he was not 
yet competent. 

 6 Why was the offi ce manager not yet competent? Answer: Because the top management 
had made the appointment in haste. 

 7 Why had top management made the appointment in haste? Answer: Because they were 
not effective leaders. 

 Therefore, a lack of leadership (the second quality management principle) is the 
root cause. It took seven questions to get there but if we had stopped at question 3, 
and assumed that giving the administrators the correct instructions would prevent 
recurrence of the problem, we would be wrong. It might well prevent recurrence of 
the specific problem with a particular office manager but not similar problems with 
other managers. If the office manager forgot to issue the instructions, it indicates that 
he did not complete the process that commenced when the division of responsibility 
was agreed. This is quite typical. A meeting is held and agreements reached and when 
everyone departs they get on with what they were doing before the meeting, not real-
izing that a process has been initiated that needs to continue and be completed outside 
the meeting. If the staff were competent, they would complete the process before mov-
ing on. 

 Another technique is the cause and effect diagram (also known as the Ishikawa diagram 
or fi shbone diagram). This is a graphical method of showing the relationship between cause 
and effect. Each type of nonconformity (an effect) would be analysed to postulate the causes 
so, for example, the question would be put to a diagnostic team – What could cause too much 
solder on a joint? The team would come up with several possibilities. Each one would be 
tested either by experiment or further examination of the soldering process and a root cause 
will be established. 

 Some nonconformities appear random but often have a special cause. To detect these 
causes, statistical analysis may need to be carried out. The causes of such nonconformities 
are generally due to noncompliance with (or inadequate) working methods and standards 
rather than the methods or standard being in error. Other nonconformities have a clearly 
defi ned special or unique cause that must be corrected before the process can continue. 
Common cause problems generally require the changing of unsatisfactory designs or work-
ing methods. They may well be signifi cant or even catastrophic. These rapidly result in 
unsatisfi ed customers and loss of profi ts. To investigate the cause of nonconformities you 
will need to: 

 a) identify the requirements which have not been achieved; 
 b) collect data on nonconforming items, the quantity, frequency and distribution; 
 c) identify when, where and under what conditions the nonconformities occurred; 
 d) identify who was carrying out what operations at the time. 
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 Nonconformity reduction 

 Previously it was suggested that action be taken on the vital few nonconformities that domi-
nated the population. If this plan is successful, these nonconformities will no longer appear 
in the list the next time the analysis is repeated. As the vital few nonconformities are tackled, 
the frequency of occurrence will begin to decline until there are no nonconformities left to 
deal with. This is nonconformity reduction and can be applied to specifi c products, services 
or processes. If you were to aggregate the nonconformities for all products, services and 
processes you would observe that it is quite possible to take corrective action continuously 
and still not reduce the number of nonconformities – no matter how hard you try, you cannot 
seem to reduce the number. This is because the objectives and targets keep changing. They 
rarely remain constant long enough to make valid comparisons from year to year. There is 
always some new process, practice or technology being introduced that triggers the learning 
cycle all over again. 

 Common problem-solving tools 

 There are many tools you can use to help you determine the root cause of problems. These 
are known as disciplined problem-solving methods. A common method in the automotive 
industry is known as 8D, meaning eight disciplined methods. Originally conceived by the 
Ford TOPS (Team Oriented Problem Solving) programme in 1987, it was upgraded and 
renamed Prevent Recurrence in 1992. 

 • D1 – Establish the team 
 • D2 – Describe the problem 
 • D3 – Develop an interim containment action 
 • D4 – Defi ne or verify root cause 
 • D5 – Choose or verify permanent corrective action 
 • D6 – Implement or validate permanent corrective action 
 • D7 – Prevent recurrence 
 • D8 – Recognize the team 

 The notion of a permanent corrective action implies that there is a temporary corrective 
action. Corrective action either removes the root cause or it doesn’t. If the  permanent correc-
tive action  were effective, it would also deal with the issues raised under D7 like modifying 
specifi cations but other interpretations indicate that this would form part of D6. However, 
it is not too important what the steps are called provided all the steps are completed. Whilst 
8D has a certain meaning, disciplined methods are simply those proven methods that employ 
fundamental principles to reveal information. There are two different approaches to prob-
lem-solving. The fi rst is used when data are available as is the case when dealing with non-
conformities. The second approach is when not all the data needed are available. 

 The seven quality tools in common use are as follows: 

 1 Pareto diagrams – used to classify problems according to cause and phenomenon. 
 2 Cause-and-effect diagrams – used to analyse the characteristics of a process or situation. 
 3 Histograms – used to reveal the variation of characteristics or frequency distribution 

obtained from measurement. 
 4 Control charts – used to detect abnormal trends around control limits. 
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 5 Scatter diagrams – used to illustrate the association between two pieces of correspond-
ing data. 

 6 Graphs – used to display data for comparative purposes. 
 7 Check-sheets – used to tabulate results through routine checks of a situation. 

 The further seven quality tools for use when not all data are available are as follows: 

 8 Relations diagram – used to clarify interrelations in a complex situation. 
 9 Affi nity diagram – used to pull ideas from a group of people and group them into natural 

relationships. 
 10 Tree diagram – used to show the interrelations among goals and measures. 
 11 Matrix diagram – used to clarify the relations between two different factors (e.g. QFD). 
 12 Matrix data-analysis diagram – used when the matrix chart does not provide informa-

tion in suffi cient detail. 
 13 Process decision program chart – used in operations research. 
 14 Arrow diagram – used to show steps necessary to implement a plan (e.g. PERT). 

 The source of causes is not unlimited. Nonconformities are caused by one or more defi cien-
cies in: 

 a) communication, 
 b) information, 
 c) personnel training and motivation, 
 d) materials, 
 e) tools and equipment, 
 f) the operating environment. 

 Each of these is probably caused by not applying one or more of the eight quality manage-
ment principles. 

 Once you have identifi ed the root cause of the nonconformity you can propose corrective 
action to prevent its recurrence if it is economical to do so. A cost–benefi t analysis may be 
needed to establish if the benefi ts to be gained from its elimination outweigh the costs that 
would be incurred to eliminate it. 

 Searching for other similar nonconformities 

 When a nonconformity is detected there may be the possibility that it’s a symptom of a con-
dition that could exist elsewhere but has yet to be detected (see  Box 51.1 ). Once the cause 
is known a search should be made for other situations where the cause of nonconformity 
is or has been present. If the cause was rooted in certain practices, equipment, behaviours, 
materials, environmental conditions, etc., a search for products or their component parts and 
services that have been subject to those conditions should be made and the suspect products 
and services identifi ed. 

 There may also be situations where work is planned to be subject to the conditions that 
have already led to a nonconformity and unless the planned work is halted, nonconformities 
may result. Should any such situations be identifi ed consideration should be given to alerting 
those concerned so that nonconformity may be avoided. 
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 How is this demonstrated? 

 Demonstrating that nonconformities are reviewed and analysed to evaluate the need for 
action to eliminate their cause may be accomplished by: 

 a) presenting evidence of a process for determining the action needed eliminate 
nonconformities; 

 b) selecting a representative sample of nonconformities and presenting evidence that: 

 i they have been reviewed to classify and prioritize diagnostic effort so it’s propor-
tional to the risks presented; 

 ii diagnosis has been carried out to determine the possible cause(s); 
 iii the need for action to eliminate the causes has been evaluated. 

 Implementing actions that are appropriate to the effects (10.2.1c) 

 What does this mean? 

 The action needed is the action that will eliminate the cause of the nonconformity and there-
fore prevent its recurrence. The action needed to fi x the nonconformity was addressed ear-
lier. Also, included in this section is the requirement for corrective actions to be appropriate 
to the effects of the nonconformities encountered. This means that where the system has 
failed the system should be fi xed so the nonconformity does not recur and this was the case 
with the incidents listed in  Table 58.4  but nonconformities that had zero consequences will 
require no corrective action as it’s more cost effective just to fi x them when they occur. 

 Why is this necessary? 

 Getting at the root of the problem is crucial to corrective action. There are countless cor-
rective action procedures being implemented that do not get close to eliminating the cause 
of nonconformity. They focus on the immediate cause and not the root cause. Action on the 
immediate cause is only a palliative – which is a temporary measure. Fixing the immediate 
cause will result in another nonconformity eventually appearing somewhere else. It is also 
important to minimize the time taken to isolate and eliminated the root cause to minimize 
the impact on the customer of further deliveries. While you are contemplating the cause of 
the nonconformity, batches of nonconforming product might be on their way to already dis-
satisfi ed customers, or patients may be stuck in A&E for hours and hours or perhaps another 
ambulance doesn’t arrive within the allotted time and too late the save a person’s life. 

 How is this addressed? 

 Having determined the root causes of the nonconformity and the scale of what else is affected 
by them, consideration needs to be given to devising a plan that will eliminate these causes 
in a way that does not itself cause other problems. An analysis may therefore need to be car-
ried out to determine how and when the interventions can be made without causing unneces-
sary disruption (see  Chapter 23 ). 

 There needs to be a plan of corrective action that details the actions to be taken to elimi-
nate the cause, who will be responsible for carrying out these actions and the date by which 
a specifi ed reduction in nonconformity is to be achieved. Note that a corrective action is not 
complete until it has been proven effective therefore putting in place new procedures, or staff 
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training or error-proofi ng devices is not indicative of  job done  as it may turn out that they are 
not effective and the nonconformity recurs. 

 If the nonconformity has severe consequences, and the diagnosis reveals that it resulted from 
an unanticipated interaction of multiple failures in a complex system – it’s a serious system 
failure and will require multiple corrective actions. There may have been a cascade of failures 
because in a system all the elements are interconnected and therefore the failure of one element 
may lead to the failure of others. Even if there is a single cause at the end of the chain, it should 
not be assumed that removing that single cause of failure will prevent a recurrence if the other 
links in the chain remain vulnerable. All links may need to be strengthened. Case studies of rel-
evance are  Apollo 13  (1970), Three Mile Island (1979), and ValuJet Flight 592 (1996). 

 Your management system needs to accommodate various corrective action strategies, 
from simple intradepartmental analysis with solutions that affect only one area, procedure, 
process, product or service, to projects that involve many departments, occasionally includ-
ing suppliers and customers. Your corrective action procedures need to address these situa-
tions in order that when the time comes you are adequately equipped to respond. 

 Before we leave this topic, let us not overlook the most obvious corrective action: that 
of changing the requirement. It does not always follow that the requirement is correct but it 
rather depends fi rstly on when the nonconformity is detected and with whose requirement 
the product or service is nonconforming. 

 • If the nonconformity arises from a process the capability of which has been proven, it 
is highly likely that the nonconformity is due to special cause variation induced by a 
change in an otherwise stable parameter. However, one should not overlook the possibil-
ity that the standards/limits/targets imposed might be far tighter than necessary. 

 • If the nonconformity arises in a process, the capability of which has not been formally 
determined, such as a design process, a purchasing process or recruitment process, 
etc., and it is not an isolated case, the requirement might be too stringent and a relax-
ation might be the most sensible solution. 

 • If the nonconformity arises from a failure to meet a customer requirement after product 
or service approval, it is likely that no change to the requirement would be permitted, 
however; 

 • If arising during development and again it is not an isolated case, there might be a 
valid argument for changing the requirement. Requirements are sometimes ambiguous, 
inconsistent or simply not achievable. Designers sometimes make assumptions and 
impose limits that are far tighter than needed. 

 How is this demonstrated? 

 Demonstrating that the actions implemented are appropriate to the effects of nonconformity 
may be accomplished by: 

 a) presenting evidence of a process for implementing corrective actions that are appropri-
ate to the effects of nonconformity; 

 b) selecting a representative sample of nonconformities and presenting evidence: 

 i of a plan for implementing corrective action with dates and responsibilities; 
 ii that consideration has been given to the interdependencies of such actions and the 

provisions necessary to minimize further problems; 
 iii that the planned actions have been carried out. 
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 Updating risks and opportunities during planning (10.2.1e) 

 What does this mean? 

 When nonconformities occur, it provides data for validating any estimate of likelihood and 
consequences that have previously been made. Also, the corrective actions that are imple-
mented will change the basis on which the original determination of risks and opportunities 
was carried out and therefore it may need to be updated. 

 Why is this necessary? 

 For the risk assessments to be useful they need to reflect the current configuration of 
the QMS. 

 How is this addressed? 

 Statistics on nonconformities will be collected, analysed and evaluated on a regular basis 
(see  Chapter 54 ), and these data will enable estimates made when undertaking risk assess-
ment to be validated. If the data show the estimates to be wildly inaccurate, they should be 
revised. This should happen independently of whether corrective action is taken as it’s likely 
that the estimates will change again afterwards. 

 Whatever changes are needed to the QMS to prevent a recurrence of nonconformities, 
any risk assessments undertaken originally will need to be undertaken on the changes so 
that estimates of likelihood and consequences can be revised and controls appropriate to the 
changes put in place as part of the corrective action. 

 How is this demonstrated? 

 Demonstrating that risks and opportunities determined during planning are updated when 
necessary after nonconformities are detected may be accomplished by: 

 a) presenting evidence of a process for revising risk assessments following an analysis of 
nonconformity data and when changes are made to the QMS as a result of corrective actions; 

 b) selecting a representative sample of nonconformity data and presenting evidence that the 
incidence of nonconformity is consistent with the estimates used in risk assessments; 

 c) selecting a representative sample of risk assessments and presenting evidence that they 
have been updated following changes to the QMS as a result of corrective actions. 

 Retaining evidence of the nature of nonconformity 
and actions taken (10.2.2a) 

 What does this mean? 

 The nature of the nonconformities is the information that places the nonconformity in con-
text, for example, describes what is nonconforming, what requirement has not been met, 
the conditions under which it was detected, etc. The subsequent actions refer to the action 
taken to correct and contain the nonconformity, if any, and those taken to deal with the con-
sequences and prevent recurrence. 
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 Why is this necessary? 

 It’s necessary to retain some documented information on nonconformity so that it can be 
reliably communicated to those concerned with correction, control and diagnosis of noncon-
formity and, so that actions and decisions can be reviewed at a later stage and the logic of the 
analysis and subsequent actions can be checked. This is more important where nonconformi-
ties have severe consequences and involve independent enquiries. 

 How is this addressed? 

 By treating the detection and correction of the nonconformity and the elimination of its 
cause as three separate activities requiring different information we can identify several 
things that are worthy of consideration. 

 Information describing the nature of the nonconformity 

 Certain basic information needs to be retained such as: 

 a) The identity of the object that is nonconforming. 
 b) The specifi c requirement with which the object does not conform. 
 c) The date and time it was detected. 
 d) The person who detected it and their location. 
 e) The prevailing environmental conditions at the time, when relevant. 
 f) What was happening at the time the nonconformity was detected, when relevant. 

 When capturing this formation, it’s important to consider the needs of two groups of people: 
those who will need the information to correct, control and deal with the consequence and 
those who will need the information for subsequent analysis, evaluation and improvement. 
Once the moment has passed it may be impossible to rewind to the instant when the noncon-
formity occurred and run through it again to refresh the memory. 

 Information describing actions taken to deal with the nonconformity 

 The actions taken to deal with the nonconformity will vary and may include: 

 a) Actions to halt the generation of further nonconformities (e.g. containment action, 
suspension of production or service delivery). 

 b) Actions to prevent inadvertent use or delivery (e.g. segregation, quarantine). 
 c) Actions to correct the nonconformity (e.g. rework, repair, return to supplier, scrap, 

concession). 
 d) Actions to locate other related items that are actually or potentially nonconforming. 
 e) Actions to deal with the immediate impact (e.g. delays, product recall, clean up, war-

ranty, compensation, prosecution). 

 The description of the nonconformity and the actions taken to deal with it are often com-
bined on one form separate to the corrective action because the corrective action may not 
be determined concurrently with the other action for various reasons. A single form is not 
always appropriate and in some cases a freeform layout might be more suitable for serious 
nonconformities. An example is included on the companion website. 
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 Information describing actions taken to eliminate the cause of nonconformity 

 The actions taken to discover the cause of the nonconformity and ensure it does not recur or 
occur elsewhere may include the: 

 a) results of Pareto analysis; 
 b) likely causes and the root cause; 
 c) criteria for determining severity or priority; 
 d) tests conducted to validate the root cause; 
 e) actions proposed to eliminate the root cause; 
 f ) actions proposed to render interacting processes, products and service less vulnerable 

to contributing to nonconformity 
 g) actions taken; 
 h) results of the actions taken. 

 A sample corrective action form is included on the companion website which might be suitable 
for most circumstances, but for multiple corrective actions it’s probably better to use a free-
form report to record the results of an investigation into the effectiveness of corrective actions. 

 For it to be possible to verify the actions taken, records need to exist to provide traceability. For 
example, if your corrective action report (e.g. CAR023) indicates that procedure XYZ requires 
a change, a reference to the document change request (e.g. DCR134) initiating a change to pro-
cedure XYZ will provide the necessary link. The Change request can reference the corrective 
action report as the reason for change. If you don’t use formal change requests, the amendment 
instructions can cross reference the corrective action report. Alternatively, if your procedures 
carry a change record, the reason for change can be added. There are several methods to choose 
from, but whatever the method you will need some means of tracking the implementation of cor-
rective actions. This use of forms illustrates one of the many advantages of form serial numbers. 

 How is this demonstrated? 

 Demonstrating that documented information is being retained as evidence of the nature of 
the nonconformities and any subsequent actions taken may be accomplished by: 

 a) presenting evidence of a process for capturing information addressing the nature of 
the nonconformity and subsequent actions taken; 

 b) selecting a representative sample of nonconformities and retrieving documented infor-
mation that described: 

 i the nature of the nonconformity; 
 ii the actions taken to deal with the nonconformity including its consequences; 
 iii the actions taken to eliminate its causes. 

 Reviewing effectiveness of corrective actions and retaining 
evidence of results (10.2.1d and 10.2.2b) 

 What does this mean? 

 We have combined two clauses here because the review of effectiveness generates the evi-
dence to be retained. 
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 The review of the effectiveness of corrective actions means establishing that the actions 
have been effective in eliminating the cause of the nonconformity. As the requirement for 
follow-up audit has not been included in clause 9.2, the action taken after an audit to verify 
that agreed actions from the audit have been completed as planned is contained in the action 
referred to in clause 10.2.1d). 

 Why is this necessary? 

 Every process should include verifi cation and review stages not only to confi rm that the 
required actions have been taken but also that the desired results have been achieved. It is 
only after a reasonable time has elapsed without a recurrence of a particular nonconformity 
that you can be sure that the corrective action has been effective. 

 How is this addressed? 

 This requirement implies four separate actions: 

 • A review to establish what actions were taken. 
 • An assessment to determine whether the actions were those required to be taken. 
 • An evaluation of whether the actions were performed in the best possible way. 
 • An investigation to determine whether the nonconformity has recurred. 

 The effectiveness of some actions can be verifi ed at the time they are taken but quite often 
the effectiveness can only be checked after a considerable lapse of time. Remember it took 
an analysis to detect the nonconformity therefore it may take further analysis to detect that 
the nonconformity has been eliminated. In such cases the corrective action report should 
indicate when the checks for effectiveness are to be carried out and provision made for indi-
cating that the corrective action has or has not been effective. 

 Some corrective actions may be multidimensional in that they may require training, 
changes to procedures, changes to specifi cations, changes in the organization, changes 
to equipment and processes – in fact so many changes that the corrective action becomes 
more like an improvement programme. Checking the effectiveness becomes a test of the 
system carried out over many months. Removing the old controls completely and com-
mitting yourselves to an untested solution may be disastrous therefore it is often prudent 
to leave the existing controls in place if possible until your solution has been proven to be 
effective. 

 The nonconformity data should be collected and quantifi ed using one of the seven quality 
tools, preferably the Pareto analysis. You can then devise a plan to reduce the 20% of causes 
that account for 80% of the nonconformities. 

 When all the agreed nonconformities have been eliminated, the corrective action report 
can be closed. The action remains incomplete until all actions have been verifi ed as being 
completed. Should any action not be carried out by the agreed date, a judgement needs to 
be made as to whether it is reasonable to set a new date or to escalate the slippage to higher 
management. For minor problems, when there are more urgent priorities facing the manag-
ers, setting a new date may be prudent. However, you should not do this more than once. 
Not meeting an agreed completion date is indicative either of a lack of commitment or poor 
estimation of time, and both indicate that there may well be a deeper-rooted problem to be 
resolved. 
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 You will need to monitor the reduction of nonconformity therefore the appropriate data 
collection measures need to be in place to gather the data at a rate commensurate with the 
operations schedule. Monthly analysis may be too infrequent. Analysis by shift may be more 
appropriate but take care not to degrade other processes by your actions. 

 Follow-up action is necessary to verify that the agreed action has been taken and verify 
that the original nonconformity has been eliminated. Follow-up action may be carried out 
immediately after the planned completion date for the actions or at some other agreed time. 
However, unless verifi cation is carried out relatively close to the agreed completion date, 
it will not be possible to ascertain if the actions were carried out without undue delay as is 
required for nonconformities detected during internal audits. 

 How is this demonstrated? 

 Demonstrating that the effectiveness of any corrective action taken has been reviewed and 
records retained may be accomplished by: 

 a) presenting evidence of a process for reviewing the effectiveness of corrective actions 
and recording the results; 

 b) selecting a representative sample of corrective actions and presenting evidence: 

 i that the planned actions have been implemented; 
 ii of the result being achieved following implementation of the actions; 
 iii that the effectiveness of the actions has been reviewed and the needs for any 

further action determined. 
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 Introduction 

 The concept of continual improvement 

 The idea of continual improvement of the system emerged from the work done by Deming 
in Japan in the early 1950s (Deming, 1982). This was embedded in points 1 and 5 of his 
14 Points for Management as follows: 

 Point 1. “Create constancy of purpose towards improvement of product and service, 
with the aim of becoming competitive and to stay in business and to provide jobs.” 

 Point 5 “Improve constantly and forever the system of production and service to 
improve quality and productivity and thus constantly decrease costs.” 

 Continual improvement is defi ned by ISO as a “recurring activity to enhance performance” 
whereas improvement is defi ned as an “activity to enhance performance” (ISO 9000:2015). 
It is also defi ned as gradual change or incremental change. Some might say it’s changing bit 
by bit, but that can give the wrong impression. The activity does not have to be applied to 
the same characteristic to qualify as continual as we might do when using PDCA. The prin-
ciple is applied to the organization as a whole; therefore, whether a change is accomplished 
through corrective action, breakthrough, innovation or transformation is not pertinent to 
qualifying an improvement as continual. It’s the recurring nature of improvement within the 
organization regardless of what is being improved or the magnitude of improvement that is 
relevant. 

 We may think we can remove one problem after another in a never-ending cycle but when 
discontinuous changes occur such as a breakthrough in technology, an economic crisis, a 
natural disaster or a change in leadership, improvements that have been accumulated over 
months or years, may be swept away in an instant. But all may not be lost because, as Ackoff 
remarked, continual improvement is not nearly as important as discontinuous improvement. 
Creativity is a discontinuity (Ackoff, 1994). 

 References to continual improvement 

 There are four references to continual improvement within the requirements of the standard: 

 1 The organization is required to continually improve a QMS in accordance with the 
requirements of ISO 9001 (4.4.1). 

 Continual improvement 
of the QMS 

 59 
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 2 The quality policy is required to include a commitment to continual improvement of 
the QMS (5.2.1). 

 3 Resources needed for the continual improvement of the QMS are required to be deter-
mined and provided (7.1.1). 

 4 The organization is required to continually improve the suitability, adequacy and 
effectiveness of the QMS (10.3). 

 The fi rst of these requirements indirectly refers to the last requirement, thus adding no addi-
tional requirement to be audited. 

 Structure of requirements 

 In Annex SL clause 10.1 is “Nonconformity and corrective action” and 10.2 is “Continual 
improvement”; therefore, the new clause  10.1 General  is a discipline-specifi c clause for ISO 
9001. Examples of improvement given in the note to clause 10.1 include continual improve-
ment, and both clauses require improvement in the effectiveness of the QMS, so there does 
not appear to be any justifi cation for clause 10.3; however, it could not be removed as it’s 
a mandatory Annex SL clause. TC 176 did attempt to merge the discipline-specifi c require-
ments with those on continual improvement and strike out the word  continual  in the head-
ing, but it was not permitted so we are left with a compromise that is a trifl e ambiguous. 
However, there are three differences between clauses 10.1 and 10.3 relative to continual 
improvement worthy of note: 

 a) Continual improvement of the QMS is a requirement in clause 10.2 but not in clause 10.1. 
 b) Improvement in the suitability, adequacy and effectiveness of the QMS is required in 

clause 10.3 but is limited to improving the performance and effectiveness of QMS in 
clause 10.1. 

 c) A further analysis process for identifying opportunities for continual improvement is 
required in addition to those already required by clauses 9.1.3, 9.3.3 and 10.1. 

 The difference between improvement in products and services 
and improvement in the QMS 

 In the 2008 version, there was a requirement to continually improve the effectiveness of the 
QMS but no requirement to improve products and services which there now is in the 2015 
version. In fact, a published interpretation for the 2008 version (RFI 025) stated that the real-
ization of a new product to improve an old one could be one of the results of the management 
review but this is not considered to be a continual improvement by RFI 024 which states 
that “the improvement addressed in ISO 9001:2008 Clause 8.5.1 does not include product 
improvement.” This is contradictory to Deming’s fi rst point (see earlier). 

 It is true that improvement in products and services is not improvement in the QMS, because 
if by executing a process of the QMS, products or services are improved that is not a change to 
the QMS because it was doing what it was designed to do. However, if the QMS is changed to 
improve its suitability, adequacy or effectiveness and as a result products and services improve 
either by design change or reduction of variation this makes product and service  improvement 
a consequence of continual improvement in the QMS. The 2015 version does now require 
both improvement in the QMS and improvement of products and services, but it does not 
require continual improvement of both, which means that either RFI 025 is not valid for 
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the 2015 version or it is valid and ISO 9001 is still in confl ict with Deming’s original inten-
tions stated above. 

 In this chapter, we examine the two requirements of clause 10.3, namely: 

 • Improving the suitability adequacy and effectiveness of the QMS 
 • Determining additional opportunities for improvement 

 Continually improving the suitability adequacy and effectiveness 
of the QMS (10.3) 

 What does this mean? 

 Continual improvement of the QMS is specifi cally focused on the attributes of suitability, 
adequacy and effectiveness and therefore using the defi nitions in  Box 56.1 : 

 • Continually improving suitability means gradually improving the extent to which the 
QMS “fi ts” and is right for the organization’s purpose. 

 • Continually improving adequacy means gradually improving the extent to which the 
QMS is suffi cient in meeting the applicable requirements. 

 • Continually improving effectiveness means gradually improving the extent to which 
planned activities are realized and planned results achieved. 

 The implication here is that changes that don’t produce an observable improvement in the suit-
ability, adequacy and effectiveness of the QMS won’t qualify as continual improvements to 
the QMS, although they may qualify as changes to some other part of the management system. 

 Why is this necessary? 

 The reason for requiring continual improvement of the QMS rather than simply its improvement 
refl ects the nature of the QMS. As a system, interaction between the elements is continual and 
once interaction ceases the system ceases to exist (see  Chapter 8  for further explanation). Within 
the system there are processes with feedback loops that trigger change, either to correct an error 
or to prevent that error recurring or to revisit the objectives and question their alignment with the 
needs and expectation of the interested parties. Each of these changes brings about an improve-
ment; some of them will be implemented through minor changes to policies and practices and 
others may take on the form major projects involving new technologies. These changes in them-
selves may not be recurring on the aspects they affect but taken as a group, they will represent 
a recurring activity to enhance performance of the QMS – somewhere within the system, an 
activity will be taking place with the intent that it enhances its performance. 

 How is this addressed? 

 A representation of continual improvement is shown in  Figure 59.1 . There are periods of 
relatively stable performance followed by improvement to a new level of performance. The 
intervals are shown in years, but depending on what is being improved it may be achieved 
in much shorter intervals. The duration of the improvement phase is generally as long as it 
takes to run through the PDCA cycle until the improvement objective is achieved and stable 
performance at a new level is obtained.   
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 If we are planning on improving the suitability adequacy and effectiveness of the QMS 
we need some units of measure and to measure these attributes before and after changes are 
made to the QMS. Before determining and selecting improvements we also need data, and 
these will come from the analysis and evaluation processes addressed in  Chapter 54 . The 
following tables have been created for illustration purpose only and omit both the methods 
of measurement and the root causes. 

 Measuring and improving QMS suitability 

 The phrase  extent to which  implies a measure of suitability; therefore, we need to work out a 
way to measure the extent to which the QMS  fi ts  and is right for the organization’s purpose. 
There are four questions that will help us do this: 

 1 What are the observable consequences of a QMS that is right for the organization’s 
purpose? 

 2 How would we detect if the suitability was better or worse than before we made 
improvements? 

 3 What improvement actions would gradually increase QMS suitability? 
 4 What is the measure of suitability before and after improvement? 

 We are not referring to whether a tool is fi t for its purpose but whether the organization is fi t 
for its purpose, and therefore, the type of answers you should be looking for will be more 
like those in  Table 59.1 .     

 Measuring and improving QMS adequacy 

 Next we need to work out a way to measure the extent to which the QMS is adequate in 
meeting the applicable requirements. These will be QMS requirements such as ISO 9001, 
any customer specifi c QMS requirements, applicable regulations and organizational require-
ments. Using the same approach as we did with QMS suitability there are another four ques-
tions for which we require answers as indicated in  Table 59.2 .     

Figure 59.1   Continual improvement
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Table 59.1   Measuring and improving QMS suitability

Observable 
Consequences

Measure of 
suitability

Continual improvement 
action

Suitability

Before After

The products and 
services being offered 
are consistent with the 
strategic direction

Ratio of aligned 
offerings to total 
offerings

Gradually withdraw 
non-aligned products 
and services

85% 95%

The products and services 
being offered closely 
match customer needs

Change in sales 
revenue

Increase frequency 
of customer focus 
meetings from 
biannually to annually

−2% +1%

The time to market is as 
good as our competitors

Average time 
from approval of 
concept to launch

Gradually introduce 
standardization in design 
to minimize design 
content of a project

Between 
18 and 24 
months on 
average

Between 
12 and 18 
months on 
average

After observing changes in 
the external environment 
corresponding changes to 
the QMS are made on time

On time 
completion of 
major QMS 
changes

Appoint project 
managers to manage 
major QMS changes

Between 
6 and 18 
months late 
on average

Between 
0 and 6 
months late 
on average

 As an organization is not homogeneous, there are infi nite ways in which conformity with 
a requirement can be tested, and therefore it’s not practical to calculate a conformity ratio. 
However, improvement can be measured by the change in the number of nonconformities 
providing the method of measurement and the person judging conformity remains the same. 

 Measuring and improving QMS effectiveness 

 In this case, we need to work out a way to measure the extent to which planned activities 
are realized and planned results achieved. The inputs to management review listed in 
clause 9.3.2c provide a basis for measurement as shown in  Table 59.3 . 

     Coordinating continual improvement initiatives 

 In many cases, organizations have focused on improving the work processes believing that 
as a result there would be an improvement in business outputs but often such efforts barely 

Table 59.2   Measuring and improving QMS adequacy

Observable 
Consequences

Measure of 
adequacy

Continual 
improvement 
action

Adequacy

Before After

Conformity with ISO 
9001 requirements

Detected 
Nonconformity

Undertake 
corrective action

65 25

Conformity with 
organization’s own 
requirements

Detected 
Nonconformity

Undertake 
corrective action

60 34

Conformity with 
applicable regulations

Detected 
Nonconformity

Undertake 
corrective action

24 10
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Table 59.3   Measuring and improving QMS effectiveness

Observable consequences Measure of 
effectiveness

Continual 
improvement action

Effectiveness

Before After

Customers claim they gain the 
benefi ts they expected from 
our products and services

Customer loyalty Redesign customer 
survey

90% 92%

Feedback from other 
stakeholders is favourable

Employee turnover Introduce exit 
interviews

20% 10%

Supplier loyalty Introduce supplier 
development 
programmes

80% 85%

Community support Introduce open days 25% 50%
Improvement initiatives are 
delivering results

Quality objectives 
achieved on time 
and within budget

Reprioritize 
initiatives

40% 65%

Conformity of products First-time pass rate Various 93% 94%
Conformity of services First-time pass rate Various 85% 90%
Processes perform as intended Process yield Various 95% 96%

Resource usage Various 125% 105%
Adverse effects Various £150K £95K

Quality problems don’t recur Ratio of old 
problems to new 
problems

Introduce root 
cause analysis 
training

55% 45%

External providers deliver on 
time and in conformity with 
requirements

First-time pass rate Introduce supplier 
development 
programmes

75% 78%

The quality problems we 
experience are not ones we 
could have prevented

Ratio of preventable 
to unpreventable 
problems

Introduce risk 
management 
training

50% 10%

Internal audits fi nd quality 
problems that are preventing 
us from achieving our goals

Ratio of signifi cant 
fi ndings to trivial 
audit fi ndings

Refresh auditor 
training

20% 35%

had any effect. Unless a change in a work processes improves system suitability, adequacy or 
effectiveness there is little point in making it. It’s worth repeating the quote from  Ackoff on 
continual improvement in  Chapter 5 :  Until managers take into account the systemic nature 
of their organizations most of their efforts to improve their performance are doomed to 
failure.  

 The danger inherent in the tables is that there is a tendency to treat each improvement inde-
pendent of the others,, which is why it’s necessary to coordinate these improvements in a way 
that represent a coherent programme. Consider the interdependences in the following sequence: 

 1 A programme for reducing variation reduces rework time and waste; 
 2 A reduction in waste leads to less storage space required; 
 3 A reduction in storage space might lead to a reduction in insurance premiums, rent, etc. 
 4 A reduction in insurance and rent might enable a reduction in price; 
 5 A reduction in price might draw in more customers. 
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 Is it for this reason that when top management assign responsibility and authority for reporting 
on opportunities for improvement, the person they appoint should have knowledge of systems 
thinking so they can spot the improvement opportunities that would not yield improvement in 
the system or be counterproductive if implemented in conjunction with others. 

 How is this demonstrated? 

 Demonstrating that the suitability, adequacy and effectiveness of the QMS are being con-
tinually improved may be accomplished by: 

 a) presenting evidence of a process for evaluating the suitability, adequacy and effective-
ness of the QMS and identifying opportunities for improvement; 

 b) presenting the results of assessments made over the last three years by showing how 
QMS suitability, adequacy and effectiveness have been measured; 

 c) presenting evidence that improvement in any elements of the QMS has not been taken 
in isolation and that enhancement in QMS suitability, adequacy or effectiveness has 
been a recurring feature. 

 Determining additional opportunities for continual 
improvement (10.3) 

 What does this mean? 

 The organization is required to consider the results of analysis and evaluation, and the 
outputs from management review, to determine if there are needs or opportunities to be 
addressed as part of continual improvement but this is a requirement that is stated elsewhere 
in the standard and here is the reasoning: 

 a) The results of analysis are required by clause 9.1.3 to be used to evaluate the need 
for improvements to the QMS. 

 b) The inputs to the management review are required by clause 9.3.3 to take into con-
sideration opportunities for improvement thereby making the output from clause 9.1.3 
an input to clause 9.3.2. 

 c) The outputs of the management review are required by clause 9.3.3 to include decisions 
and actions related to opportunities for improvement and therefore decisions will have been 
made on the outputs of the analysis and evaluation of measuring and monitoring results. 

 The fi nal requirement in clause 10.3 therefore implies that the opportunities for improve-
ment determined by the management review for action are to be subject to a further review 
to determine if any of them can be addressed as part of continual improvement. The fact 
these improvement opportunities are a result of a management review that recurs at planned 
intervals means they have been addressed as part of continual improvement. Thus, there is 
no additional requirement to meet. 
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 Chapter 57 Determining and selecting opportunities for improvement 
  1 We cannot improve anything unless we know its present condition, and this requires 

measurement and analysis to tell us whether improvement is both desirable and 
feasible. 

  2 If we want to increase the level of performance, we should either reduce common cause 
variation or pursue different objectives and this requires that we act on the system. 

  3 We can undertake activities with the object of improving a situation but unless and 
until the situation improves there is no improvement. 

  4 Seeking individual opportunities for improvement without considering their impact 
on the system leads to sub-optimization – not optimization of organizational 
performance. 

  5 Every improvement must improve the performance of the system as a whole; otherwise, 
it’s wasted effort. 

  6 Customers probably won’t complain if the errors are imperceptible but increase over 
time – eventually they take their business elsewhere without giving notice. 

 Chapter 58 Nonconformity and corrective action 
  7 Every system needs a self-correction mechanism. 
  8 It is not a corrective action if it removes a nonconformity and not the cause of the 

nonconformity. 
  9 Validate symptoms before proclaiming action. 
 10 Beware of ascribing a variation to a special cause when it belongs to the system and 

ascribing a variation to the system when the cause was special. 
 11 Simply asking why an event occurred might reveal a cause, but don’t accept the fi rst 

reason given because there is usually a reason why this previous event occurred. 
 12 A diagnosis that reveals that nonconformity resulted from an unanticipated interaction 

of multiple failures in a complex system is a serious system failure and will require 
multiple corrective actions. 

 13 When nonconformities occur it’s important to know whether their frequency and 
consequences had been predicted during system, process, product and service planning 
and for risk assessments to be validated or revised accordingly. 

 14 It is only after a reasonable time has elapsed without a recurrence of a specifi c non-
conformity that you can be sure that the corrective action has been effective. 

 Key messages from Part 10 
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 Chapter 59 Continual improvement of the QMS 
 15 When organizations cease changing they become fossils. Even maintaining the status 

quo requires organizations to change because all around them is changing. 
 16 It’s the recurring nature of improvement within the organization regardless of what is 

being improved or the magnitude of improvement that qualifi es improvement as being 
continual improvement. 

 17 When discontinuous changes occur such as a breakthrough in technology, an economic 
crisis, a natural disaster or a change in leadership, improvements that have been accu-
mulated over months or years, may be swept away in an instant. 

 18 Improvement in products and services is not an improvement in the QMS, because if 
by executing a process of the QMS, products or services are improved, the QMS is 
doing what it was designed to do. 

 19 Improvement in the suitability, adequacy and effectiveness of the QMS requires 
appropriate units of measure and measurement to be undertaken before and after 
changes are made to the QMS as evidence improvement has occurred and is recur-
ring periodically. 



 The following acronyms used in this Handbook and are normally explained on fi rst use. 

 ANSI American National Standards Institute 
 APQP Advanced Product Quality Planning 
 AQPC American Quality and Productivity Center 
 B2B Business to business 
 B2C Business to consumer 
 BSI British Standards Institution 
 CAD Computer-aided design 
 CCF Common cause failure 
 CIPD Chartered Institute of Personnel Development 
 CM Confi guration management 
 CSA Canadian Standards Association 
 CSF Critical success factor 
 CTQ Critical to quality 
 DFA Design for assembly 
 DFM Design for manufacture 
 DIS Draft international standard 
 EMS Environmental management system 
 FDIS Final draft international standard 
 FMEA Failure mode and effects analysis 
 GM General Motors 
 HACCP Hazard Analysis and Critical Control Points 
 HCI Hardware confi guration index 
 IAF International Accreditation Forum 
 ISO International Organization for Standardization 
ISP Internet service provider
 ITT Invitation to tender 
JIT Just-in-time
 KPI Key performance indicator 
LCL Lower control limit
 MR Management representative 
 MRI Master record index 
 MS Management system 
MSS Management system standard
 MTBF Mean time between failures 

 Appendix A 
 Common acronyms 
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 NATO North Atlantic Treaty Organization 
NGO Non-governmental organization
NSB National standards body
 OEM Original equipment manufacturer 
OFI Opportunity for improvement
 OHSMS Occupational Health and Safety Management System 
 PAS Publically Available Specifi cation 
 PERT Program Evaluation Review Technique 
 PESTLE Political, Economic, Social, Technological, Legal and Environmental 
 PFMEA Process failure mode and effects analysis 
 QCD Quality, cost and delivery 
 QFD Quality function deployment 
 QMS Quality management system 
 RFQ Request for quotation 
RGA Returned good authorization
RMA Returned material authorization
ROR Register of requirements
 SCI Software confi guration index 
 SLA Service level agreement 
 SMS Safety management system 
 SOP Standard operating procedures (or conditions) 
SPC Statistical process control
 SWOT Strengths weaknesses, threats and opportunities 
 TC Technical Committee 
 TQM Total quality management 
UCL Upper control limit
USP Unique selling point
 WBS Work breakdown structure 



 This list includes some of the terms and common words used in this book that have acquired 
a special meaning in the fi eld of quality management. The defi nitions of terms included in 
ISO 9000:2015 are excluded from this list but where the term is included in ISO 9000 but 
defi ned differently in this book, the corresponding clause reference is given. 

  Acceptance authority.  An organization with the right to decide on the acceptability of 
something, typically products, services, designs, projects or proposals for changing a 
design or project. Also referred to as design authority or project authority. 

  Acceptance criteria.  The standard against which a comparison is made to judge 
conformance. 

  Accreditation.  A process by which organizations are authorized to conduct certifi cation of 
conformity to prescribed standards. 

  Action and its derivatives:  

 • Action – the doing of something 
 • Counteraction – action in opposition 
 • Interaction – reciprocal action or infl uence 
 • Reaction – resisting action 
 • Transaction – that which is done 

  Activity.  An element of work that produces an output required by a process. Activities 
comprise tasks or operations. 

  Adequacy.  The extent to which something is suffi cient in meeting the applicable 
requirements. 

  Applicable.  In the context of documents, applicable means capable of being applied to 
the activities to be undertaken. In the context of activities applicable means where it 
applies, for example, if there is a requirement for all electronic circuits to be grounded 
and the product in question contains no electronic circuits, the requirement cannot be 
applied – it is therefore not applicable. 

  Applicability.  It is a technical issue, unlike appropriateness which can be subjective. 
  Appropriate.  Means suitable for its purpose or to the circumstances and required knowl-

edge of this purpose or circumstances. Without criteria, an auditor is left to decide what 
is or is not appropriate based on personal experience. 

  Approved.  Something that has been confi rmed as meeting the requirements. 
  Assessment.  The act of determining the extent of compliance with requirements. 
  Assurance.  Evidence (verbal or written) that gives confi dence that something will or will 

not happen or has or has not happened. 

 Appendix B 
 Glossary of terms 
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  Attribute data.  Qualitative data that can be counted for recording and analysis, for exam-
ple, presence or absence of a required characteristic, number of failures in a production 
run, number of people eating in the cafeteria on a given day, etc. 

  Audit.  An examination of results to verify their accuracy by someone other than the per-
son responsible for producing them. (See also ISO 9000:2015 clause 3.13.1.) 

  Authority.  The right to take actions and make decisions. 
  Authorized.  A permit to do something or use something that may not necessarily be approved. 
  Benchmarking.  A technique for measuring an organization’s products, services and oper-

ations against those of its competitors resulting in a search for best practice that will lead 
to superior performance. 

  Bias.  In a measurement system, this is the difference between the observed average of the 
measurements and the reference value. 

  Business management system.  The set of interacting and managed processes that func-
tion together to deliver business results. 

  Business objectives.  Objectives the business needs to achieve to accomplish its mission. 
These are usually derived from an analysis of stakeholder needs and expectations. 

  Business plan.  Provisions made to fulfi l the organization’s mission, and vision and apply 
its values in terms of the strategy, objectives, measures, targets and enabling processes. 

  Business process.  A process that is designed to deliver outputs that satisfy business objectives. 
  Calibrate.  To standardize the quantities of a measuring instrument. 
  Certifi cation body.  An organization that is authorized to certify organizations. The body 

may be accredited or non-accredited. 
  Certifi cation.  A process by which a product, process, person or organization is deemed to 

meet specifi ed requirements. 
  Class.  A group of entities having at least one attribute in common or a group of entities 

having the same generic purpose but different functional use. 
  Clause of the standard.  A numbered paragraph or subsection of the standard containing 

one or more related requirements such as 7.2.2. Note: each item in a list is also a clause. 
  Codes.  A systematically arranged and comprehensive collection of rules, regulations or 

principles. 
  Commitment.  An obligation a person or an organization undertakes to fulfi l (i.e. doing 

what you say will do). 
  Common cause variation.  Random variation caused by factors that are inherent in the 

system. 
  Competence.  The ability to demonstrate the use of education, skills and behaviours to 

achieve the results required for the job. 
  Competence-based assessment.  A technique for collecting suffi cient evidence that individ-

uals can perform or behave to the specifi ed standards in a specifi c role (Shirley Fletcher). 
  Competent.  An assessment decision that confi rms a person has achieved the prescribed 

standard of competence. 
  Concession.  Permission granted by an acceptance authority to supply product or service 

that does not meet the prescribed requirements. (See also ISO 9000:2015 clause 3.12.5.) 
  Concurrent engineering.  See also simultaneous engineering. 
  Confi guration control.  Systematic evaluation, coordination, approval or disapproval of 

all changes to the baseline confi guration (NASA SP 6001). 
  Confi guration management.  A discipline applying technical and administrative direction 

and surveillance to the identity, documentation, control and recording of the functional 
and physical characteristics of a product taking into account system interfaces (DEF 
STAN 05–57). 
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  Conformity assessment.  Any activity concerned with determining directly or indirectly 
that relevant requirements are fulfi lled (ISO/IEC Guide 2). 

  Conformity control.  Ensuring that products remain conforming once they have been cer-
tifi ed as conforming. 

  Contract loan.  An item of customer-supplied property provided for use in connection 
with a contract that is subsequently returned to the customer. 

  Contract.  An agreement formally executed by both customer and supplier (enforceable 
by law) which requires performance of services or delivery of products at a cost to the 
customer in accordance with stated terms and conditions. Also agreed requirements 
between an organization and a customer transmitted by any means. 

  Contractual requirements.  Requirements specifi ed in a contract. 
  Control charts.  A graphical comparison of process performance data to computed control 

limits drawn as limit lines on the chart. 
  Control procedure.  A procedure that controls product or information as it passes through 

a process. 
  Control.  The act of preventing or regulating change in parameters, situations or conditions. 
  Controlled conditions.  Arrangements that provide control over all factors that infl uence 

the result. 
  Core competence.  A specifi c set of capabilities including knowledge, skills, behaviours 

and technology that generate performance differentials. 
  Corrective action.  Action planned or taken to stop something from recurring. (See also 

ISO 9000:2015 clause 3.12.2.) 
Corrective and preventive action (CAPA). Action taken to remove a nonconformity 

and prevent its recurrence. Also interpreted as Corrective Action and Preventive Action 
where corrective action is taken to mean action to correct the nonconformity contrary to 
the ISO 9000 defi nition of the term.

  Corrective maintenance.  Maintenance carried out after a failure has occurred that is 
intended to restore an item to a state in which it can perform its required function. 

  Critical success factors (CSFs).  Those factors on which the achievement of specifi ed 
objectives depend. 

  Critical to quality (CTQ).  Key measurable product, service or process characteristics that 
must meet the agreed performance standards to satisfy the customer. 

  Cross-functional team.  See multidisciplinary team. 
  Customer complaints.  Any adverse report (verbal or written) received by an organization 

from a customer. 
  Customer feedback.  Any comment on the organization’s performance provided by a customer. 
  Data.  Information that is organized in a form suitable for manual or computer analysis. 
  Defi ne and document.  To state in written form, the precise meaning, nature or character-

istics of something. 
  Demand creation process.  A key business process that penetrates new markets and 

exploits existing markets with products and a promotional strategy that infl uences deci-
sion makers and attracts potential customers to the organization. 

  Demand fulfi lment process.  A key business process that converts customer requirements 
into products and services in a manner that satisfi es all stakeholders. 

  Deming’s 14 points of management  

 1 Create constancy of purpose 
 2 Adopt the new philosophy 
 3 Cease dependence on inspection 
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 4 End the practice of awarding business based on price tag 
 5 Improve constantly and forever the system of production and service 
 6 Institute training on the job 
 7 Institute leadership 
 8 Drive out fear 
 9 Break down barriers between departments 

 10 Eliminate slogans, exhortations and targets 
 11 Eliminate quotas and management by objectives and by numbers 
 12 Remove barriers that rob the hourly worker of his right to pride of workmanship 
 13 Institute a vigorous program of education and self-improvement 
 14 Put everybody in the company to work to accomplish the transformation 

  Demonstrate.  To prove by reasoning, objective evidence, experiment or practical application. 
  Department.  A unit of an organization that may perform one or more functions. Units 

of organization regardless of their names are also referred to as functions (see 
Function). 

  Design and development.  Design creates the conceptual solution and development trans-
forms the solution into a fully working model (See also ISO 9000:2015 3.4.8.) 

  Design review.  A formal documented and systematic critical study of a design by people 
other than the designer. 

  Design.  A process of originating a conceptual solution to a requirement and expressing it 
in a form from which a product may be produced or a service delivered. 

  Disposition.  The act or manner of disposing of something. 
  Documented procedures.  Procedures that are formally laid down in a reproducible 

medium such as paper or magnetic disk. 
  Effectiveness.  The extent to which planned activities are realized and planned results 

achieved. 
  Embodiment loan.  An item of customer-supplied property provided for incorporation 

into product that is subsequently supplied back to the customer or a party designated by 
the customer. 

  Enhanced customer satisfaction.  An outcome where satisfaction is derived from meeting 
all stated, generally implied or obligatory needs and expectations. 

  Ensure.  To make certain that something will happen. 
  Establish and maintain.  To set up an entity on a permanent basis and retain or restore it 

in a state in which it can fulfi l its purpose or required function. 
  Evaluation.  To ascertain the relative goodness, quality or usefulness of an entity with 

respect to a specifi c purpose. 
  Externally provided product.  Hardware, software, documentation or information owned 

by an external provider such as a customer or supplier which is provided to an organiza-
tion for use in connection with a contract or transaction. 

  Failure demand.  A demand that arises only because the service was not delivered prop-
erly to begin with. 

  Failure mode effects analysis (FMEA).  A technique for identifying potential failure 
modes and assessing existing and planned provisions to detect, contain or eliminate the 
occurrence of failure. (See also Risk assessment.) 

  Follow-up audit.  An audit carried out following and as a direct consequence of a previous 
audit to determine whether agreed actions have been taken and are effective. 

  Force majeure.  An event, circumstance or effect that cannot be reasonably anticipated or 
controlled. 
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  Function.  In the organizational sense, a function is a special or major activity (often 
unique in the organization) which is needed for the organization to fulfi l its purpose 
and mission. Examples of functions are design, procurement, personnel, manufacture, 
marketing, maintenance, etc. 

  Hazard.  Anything that may cause harm to people, product, property or the natural environment. 
  Hazard analysis.  The process of collecting and evaluating information on hazards and 

conditions leading to their presence to decide which are signifi cant for product safety 
and therefore should be addressed in the HACCP plan (ISO 15161). 

  Hazard Analysis and Critical Control Points (HACCP).  A technique used particularly 
in the food industry for the identifi cation of hazards and control of risks. The CCP is a 
step at which control can be applied and is essential to prevent or eliminate a food safety 
hazard or reduce it to an acceptable level (ISO 15161). 

  International Accreditation Forum.  The world association of conformity assessment 
accreditation bodies in the fi elds of management systems, products, services, personnel 
and other similar programmes of conformity assessment. 

  Identifi cation.  The act of identifying an entity (i.e. giving it a set of characteristics by 
which it is recognizable as a member of a group). 

  Implement.  To carry out a directive. 
  Implementation audit.  An audit carried out to establish whether actual practices conform 

to the documented quality system. Note: Also referred to as a conformance audit or 
compliance audit. 

  Inspection.  The examination of an entity to determine whether it conforms to prescribed 
requirements. (See also ISO 9000:2015 clause 3.11.7.) 

  Installation.  The process by which an entity is fi tted into larger entity. 
  Intellectual property.  Creations of the mind: inventions, literary and artistic works and 

symbols, names, images and designs used in commerce. Intellectual property is divided 
into two categories: industrial property and copyright. 

  Interested party.  Person or group having an interest in the performance or success of an orga-
nization which normally includes: customers, owners, employees, contractors, suppliers, 
investors, unions, partners or society (see also ISO 9000:2015 clause 3.2.3). Interested par-
ties can be benevolent or malevolent and the latter group might include terrorists, criminals 
and competitors whose only interest is to harm the organization (See also Stakeholder.) 

  Just-In-Time.  A method of lean production where the demand comes from the end of the 
process through to the beginning so that the only parts that are delivered are those that 
are needed at the time they are needed. 

  Kaizen.  Continuing improvement in personal life, home life, social life and working life. 
When applied to the workplace it means continuing improvement involving everyone – 
managers and workers alike (Masaaki Imai). 

  Key performance indicators (KPI).  The quantifi able characteristics that indicate the 
extent by which an objective is being achieved. (See also stakeholder success measures.) 

  Lagging measures.  Measures that indicate an aspect of performance long after the condi-
tions that created it have changed (e.g. profi t and return on capital). 

  Leading measures.  Measures that indicate an aspect of performance while the conditions 
that created it still prevail (e.g. response time, conformity). 

  Linearity.  In a measurement system, this is the difference in the bias values through the 
expected operating range of the measuring equipment. 

  Manage work.  To manage work means to plan, organize and control the resources (per-
sonnel, fi nancial and material) and the tasks required to achieve the objective for which 
the work is needed. 
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  Management representative.  The person management appoints to act on their behalf to 
manage the quality management system. 

  Management system.  A systemic view of an organization from the perspective of how it 
manages its performance. (See also ISO 9000:2015 3.5.3.) 

  Mass production.  A method of production that is supply driven based on sales forecasts 
rather than fi rm orders. It produces large amounts of standardized products on parallel 
production lines that stretch from raw materials to fi nished product (vertical integra-
tion). In mass production, the job comes to the worker who passes it on to the next 
worker to perform the next operation on the line. 

  Measures.  The characteristics by which performance is judged. They are the character-
istics that need to be controlled in order than an objective will be achieved. They are 
the response to the question “What will we look for to reveal whether the objective has 
been achieved?” 

  Measurement.  The act of measuring. It is a process of associating numbers with physical 
quantities and phenomena. 

  Measurement capability.  The ability of a measuring system (device, person and environ-
ment) to measure true values to the accuracy and precision required. 

  Measurement process.  Activities, measuring devices, personnel, operating environment 
and the measurement system to determine the value of a quantity. 

  Measurement system.  The units of measure and the process by which standards for these 
units of measure are developed and maintained. 

  Measurement uncertainty.  The variation observed when repeated measurements of the 
same parameter on the same specimen are taken with the same device. 

  Mission.  An expression of the purpose of an organization, why it exists, what it is being 
mobilized to accomplish in the long term. 

  Mission management.  A key business process that determines the direction of the busi-
ness, continually confi rms that the business is proceeding in the right direction and 
makes course corrections to keep the business focused on its mission. 

  Modifi cations.  Entities altered or reworked to incorporate design changes. 
  Monitoring.  To check periodically and systematically. It does not imply that any action 

will be taken. 
  Motivation.  An inner mental state that prompts a direction, intensity and persistence in 

behaviour. 
  Multidisciplinary team.  A team comprising representatives from various functions 

or departments in an organization, formed to execute a project on behalf of that 
organization. 

  Nature of change.  The intrinsic characteristics of the change (what has changed and why). 
  Objective evidence.  Information that can be proven true based on facts obtained through 

observation, measurement, test or other means. (See also ISO 9000:2015 clause 3.8.3.) 
  Objective.  A result to be achieved usually by a given time. 
  Obsolete documents.  Documents that are no longer required for operational use. They 

may be useful as historic documents. 
  Operating procedure.  A procedure that describes how specifi c tasks are to be performed 

(might be called a work instruction). 
  Organizational goals.  Where the organization desires to be in markets, in innovation, in 

social and environmental matters, in competition and in fi nancial health. 
  Organizational interfaces.  The boundary at which organizations meet and affect each 

other expressed by the passage of information, people, equipment, materials and the 
agreement to operational conditions. 
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  Performance indicators.  Quantifi able measures of performance related to specifi c objec-
tives. They respond to the question “What would we expect to see happening if this 
objective had been achieved?” (see also measures). 

  Political, Economic, Social and Technological Analysis.  A tool used in scanning the 
environment for changes affecting an organization’s success in fulfi lling its mission. 

  Plan.  Provisions made to achieve an objective. 
  Planned arrangements.  All the arrangements made by the organization to achieve the 

customer’s requirements. They include the documented policies, objectives, plans, 
specifi cations and processes and the documents derived from such requirements. 

  Planned maintenance.  The maintenance carried out with forethought as to what is to be 
checked, adjusted, replaced, etc. 

  Poka-yoke.  Japanese term that means “mistake proofi ng”, a concept introduced by Shigeo 
Shingo to Toyota in 1961. It is a device that prevents incorrect parts from being made 
or assembled, or prevents correct parts being assembled incorrectly. Previously the term 
 baka-yoke  was used but as this means “fool proofi ng” and is rather offensive so it was 
discontinued. Even mistake proofi ng has evolved into “error proofi ng” to avoid the 
personal implications. Error proofi ng is one of the two pillars of the Toyota Production 
System (TPS). 

  Policy.  A guide to thinking, action and decision. 
  Positively identifi ed.  An identifi cation given to an entity for a specifi c purpose which is 

both unique and readily visible. 
  Predictive maintenance.  Work scheduled to monitor machine condition, predict pending 

failure and make repairs on an as-needed basis. 
  Prevent.  To stop something from occurring by a deliberate planned action. 
  Preventive action.  Action proposed or taken to stop something from occurring (See also 

ISO 9000:2015 clause 3.12.1.) 
  Preventive maintenance.  Maintenance carried out at pre-determined intervals to reduce 

the probability of failure or performance degradation (e.g. replacing oil fi lters at defi ned 
intervals). Also referred to as planned maintenance. 

  Procedure.  A sequence of steps to execute a routine activity. (See also ISO 9000:2015 
clause 3.4.5.) 

  Process.  A series of activities that use resources to produce a result. An effective pro-
cess would be one in which the activities use resources to achieve a prescribed objec-
tive. The activities may be interrelated, interdependent and may interact. (See also ISO 
9000:2015 clause 3.4.1.) 

  Process approach.  An approach to managing work in which the activities and resources 
(including behaviours) function together in such a relationship as to produce results 
consistent with the process objectives. 

  Process capability.  The inherent ability of a process to reproduce its results consistently 
during multiple cycles of operation. 

  Process description.  A set of information that describe the characteristics of a process in 
terms of its purpose, objectives, measures, design features, inputs, activities, resources, 
behaviours, outputs, constraints, measurements and reviews. 

  Process management.  The planning, operation and control of interrelated and interacting 
activities to produce a desired result. 

  Process measures.  Measures used to judge the performance of processes. They are gen-
erally a response to the question “What will we look for to reveal whether the process 
objectives have been met?” 
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  Process parameters.  Those variables, boundaries or constants of a process that restrict or 
determine the results. 

  Production.  The creation of products. 
  Prototype.  A model of a design that is both physically and functionally representative of 

the design standard for production and used to verify and validate the design. 
  Purchaser.  One who buys from another. 
  Qualifi cation test.  Determination by a series of tests and examinations of a product, and 

its related documents and processes, that the product meets all the specifi ed perfor-
mance capability requirements under operational conditions. 

  Quality characteristics.  Any characteristic of a product or service that is needed to satisfy 
customer needs or achieve fi tness for use. 

  Quality control.  A process for maintaining standards of quality that prevents and corrects 
change in such standards so that the resultant output meets customer needs and expecta-
tions. (See also ISO 9000:2015 clause 3.3.7.) 

  Quality function deployment (QFD).  A technique to deploy customer requirements (the 
true quality characteristics) into design characteristics (the substitute characteristics) 
and deploy them into subsystems, components, materials and production processes. The 
result is a grid or matrix that shows how and where customer requirements are met. 

  Quality management system requirements.  Requirements pertaining to the design, 
development, operation, maintenance and improvement of quality management systems. 

  Quality management system.  A systemic view of an organization from the perspective of 
how it creates and retains customers. (See also ISO 9000:2015 3.4.3.) 

  Quality objectives.  An objective that primarily benefi ts the customer by its achievement. 
  Quality of conformance.  The extent to which the product or service conforms to the 

design standard. The design has to be faithfully reproduced in the product or service. 
  Quality of design.  The extent to which the design refl ects a product or service that satisfi es 

customer needs and expectations. All the necessary characteristics should be designed 
into the product or service at the outset. 

  Quality of use.  Extent by which the user is able to secure continuity of use from the prod-
uct or service. Products need to have a low cost of ownership, be safe and reliable, need 
to be maintainable in use and need to be easy to use. 

  Quality planning.  Provisions made to achieve the needs and expectations of organiza-
tion’s stakeholders and prevent failure. 

  Quality plans.  Plans produced to defi ne how specifi ed quality requirements will be 
achieved, controlled, assured and managed for specifi c contracts or projects. 

  Quality problems.  The difference between the achieved quality and the required quality. 
  Quality requirements.  Those requirements which pertain to the features and character-

istics of a product or service which are required to be fulfi lled to satisfy a given need. 
  Quarantine area.  A secure space provided for containing product pending a decision on 

its disposal. 
  Reductionism.  A way of using logic and causal thinking to separate the individual parts 

of what is being studied and draw conclusions about a group based on the analysis of 
its constituent parts. It is not always possible to predict the behaviour of systems as any 
changes can lead to unintended consequences. Reductionism tends to ignore the infl u-
ence that individual parts have on each other. 

  Registrar.  See Certifi cation body. 
  Registration.  A process of recording details of organizations of assessed capability that 

have satisfi ed prescribed standards. 
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  Regulator.  A legal body authorized to enforce compliance with the laws and statutes of a 
national government. 

  Regulatory requirements.  Requirements established by law pertaining to products or 
services. 

  Remedial action.  Action proposed or taken to remove a nonconformity in a product previ-
ously deemed conforming (see also Corrective and preventive action). 

  Repeatability.  In a measurement system, this is the variation in measurements obtained 
by one appraiser using one measuring equipment to measure an identical characteristic 
on the same part. 

  Representative sample.  A sample of product or service that possesses all the characteris-
tics of the batch from which it was taken. 

  Reproducibility.  In a measurement system, this is the variation in the average of the mea-
surements made by different appraisers using the same measuring instrument when 
measuring an identical characteristic on the same part. 

  Resources.  Anything physical or mental that can be used to obtain something else one 
needs or desires. Resources include time, personnel, skill, machines, materials, money, 
plant, facilities, space, information, knowledge, etc. Resources are used by processes 
resulting in some being reusable and others changed, lost or depleted by the process. 

  Resource management.  A key business process that specifi es, acquires and maintains the 
resources required by the business to fulfi l the mission and disposes of any resources 
that are no longer required. 

  Responsibility.  An area in which one is entitled to act on one’s own accord or able to 
respond by having caused an event. 

  Review.  Another look at something. 
  Rework.  Continuation of work on a product to make it conform to the specifi ed require-

ments without additional procedures or techniques. 
  Risk.  The likelihood of something happening that could have a negative effect. (See also 

ISO 9000:2015 3.7.9.) 
  Risk assessment.  A study performed to quantify potential risks associated with an event or 

situation. It identifi es hazards or failure modes, their effect on people, product, property 
or natural environment, the probability of their occurrence and detection and the sever-
ity of their effect to identify provisions taken or needed to eliminate, control or reduce 
the root cause. (See also FMEA, HACCP.) 

  Risk management.  The process whereby organizations methodically address the risks 
attaching to their activities with the goal of achieving sustained benefi t within each 
activity and across the portfolio of all activities (see IRM 2002). 

  Shall.  A provision that is binding. 
  Should.  A provision that is optional. 
  Simultaneous engineering.  A method of reducing the time taken to achieve objectives by 

developing the resources needed to support and sustain the production of a product in 
parallel with the development of the product itself. It involves customers, suppliers and 
each of the organization’s functions working together to achieve common objectives. 

  Six Sigma.  Six standard deviations. 
  SMART objectives.  A technique for testing objectives as follows: 

  S Specifi c.  Objectives should be  specifi c  actions completed while executing a strategy 
or delivering an output. They should be derived from the mission and relevant to 
the process or task to which they are being applied. Objectives should be specifi ed 
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to a level of detail that those involved in their implementation fully understand 
what is required for their completion – not vague or ambiguous and defi ning pre-
cisely what is required. 

  M Measurable.  Objectives should be  measurable  actions that have a specifi c end 
condition. Objectives should be expressed in terms that can be measured using 
available technology. When setting objectives, you need to know how achievement 
will be indicated, the conditions or performance levels that will indicate 
success. 

  A Achievable.  Objectives should be  achievable  with resources that can be made 
available – they should be achievable by average people applying average effort. 

  R Realistic.  Objectives should be  realistic  in the context of the current climate and 
the current and projected workload. Account needs to be taken of the demands from 
elsewhere that could jeopardize achievement of the objective. 

  T Timely.  Objectives should be  time-phased  actions that have a specifi c start and 
completion date. Time-phased objectives facilitate periodic review of progress and 
tracking of revisions. The specifi c date or time does not need to be expressed in 
the objective unless it is relevant – in other cases the timing for all objectives might 
be constrained by their inclusion in the 2005 business plan, implying all the objec-
tives will be achieved in 2005. The business plan for 2005–2008 implies all  objectives 
will be achieved by 2008. 

  Special cause variation.  A cause of variation that can be assigned to a specifi c or special con-
dition that does not apply to other events (e.g. weather, power failure, tool breakage, etc.). 

  Specifi ed requirements.  Requirements prescribed by the customer and agreed by the 
organization or requirements prescribed by the organization that are perceived as satis-
fying a market need. Such requirements may or may not be documented. 

  Stability.  In a measurement system, this is the total variation in the measurements obtained 
with a measurement system on the same part when measuring a single characteristic 
over a period. 

  Stakeholder.  The individuals and constituencies that contribute, either voluntarily or 
involuntarily, to an organization’s wealth-creating capacity and activities, and that are 
therefore its potential benefi ciaries and/or risk bearers (Post, Preston and Sachs). They 
are the response to the question “Who are we working for?” (See also Interested party.) 

  Stakeholder measures.  Measures used to judge the performance of an organization. They 
are generally a response to the question, “What measures will the stakeholders use to 
reveal whether their needs and expectations have been met?” (See also Key perfor-
mance indicators.) 

  Statistical control.  A condition of a process in which there is no indication of a special 
cause of variation. 

  Status.  The relative condition, maturity or quality of something. 
  Strategy.  The broad priorities adopted by an organization in recognition of its operating 

environment in pursuit of its mission (Paul Niven). 
  Subcontractor.  A person or company that enters into a subcontract and assumes some of 

the obligations of the prime contractor. 
  Suitability.  The extent to which an object “fi ts” and is right for the organization’s purpose, 

its operations, culture, and business systems. 
  Strengths, weaknesses, opportunities and threats analysis.  A tool for determining the 

capability of an organization to achieve prescribed objectives. 
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  Systems approach.  An approach to managing an organization that recognizes its perfor-
mance results from the interaction of interrelated elements and cannot be predicted by 
analysing each element taken separately. 

  System audit.  An audit carried out to establish whether the quality system conforms to a 
prescribed standard in both its design and its implementation. 

  System effectiveness.  The ability of a system to achieve its stated purpose and objectives. 
  Systems thinking.  The understanding of dynamic relationships between interacting vari-

ables or process outputs within the context of a larger whole. A scientifi c fi eld of knowl-
edge for understanding change and complexity through the study of dynamic cause and 
effect over time. (Kambiz E. Maani) 

  Targets.  The level of performance to be achieved (e.g. standard, specifi cation, require-
ment, budget, quota, plan). 

  Task.  The smallest component of work. A group of tasks comprise an activity. 
  Technical interfaces.  The physical and functional boundary between products or services. 
  Tender.  A written offer to supply products or services at a stated cost. 
  Theory X.  A label given to a belief that workers inherently dislike and avoid work and 

must be driven to it (Douglas McGregor, 1906–1964). 
  Total quality management.  A management philosophy and company practices that aim to 

harness the human and material resources of an organization in the most effective way 
to achieve the objectives of the organization (BS 7850: 1992). 

  Traceability.  The ability to trace the history, application, use and location of an individ-
ual article or its characteristics through recorded identifi cation numbers. (See also ISO 
9000:2015 3.6.13.) 

  Validation.  A process for establishing whether an entity will fulfi l the purpose for which it 
has been selected or designed. (See also ISO 9000:2015 3.8.13.) 

  Values.  The fundamental principles that guide the organization in accomplishing its goals. 
They are what it stands for, such as integrity, excellence, innovation, inclusion, reliabil-
ity, responsibility, equality, fairness, confi dentiality, safety of personnel and property, 
etc. These values characterize the culture in the organization. 

  Verifi cation activities.  A special investigation, test, inspection, demonstration, analysis 
or comparison of data to verify that a product or service or process complies with pre-
scribed requirements. 

  Verifi cation requirements.  Requirements for establishing conformance of a product or 
service with specifi ed requirements by certain methods and techniques. 

  Verifi cation.  The act of establishing the truth or correctness of a fact, theory, statement or 
condition. (See also ISO 9000:2015 clause 3.8.12.) 

  Vision.  An expression of the aspirations of an organization; what success will look like as 
it fulfi ls its mission. 

  Waiver.  See Concession. 
  Work breakdown structure.  A structure in which elements of work for a particular proj-

ect are placed in a hierarchy. 
  Work instructions.  Instructions that prescribe work to be executed, who will do it, when 

it is to start and be complete and, if necessary, how it is to be carried out. 
  Work packages.  An assembly of related work elements. 
  Workmanship criteria.  Standards on which to base the acceptability of characteristics 

created by human manipulation of materials by hand or with the aid of hand tools. 
  Zero defects.  The performance standard achieved when every task is performed right fi rst 

time with no errors being detected downstream. 
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