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his acknowledgment is really a special acknowledgment to two people who
played a key role in getting this whole project started. First, Dave Crane and I
had cofacilitated a three-day project management course for Boston University
Corporate Education Center clients. Dave and I honed the course materials
over a three-year period and then decided to turn it into a book. At that time,
Bob Beck, who was recently retired after 25 years with IBM, was my business
partner and volunteered to create the CD-ROM that would house the O’Neill
& Preigh Church Equipment Manufacturers case study. Dave and Bob devoted
most of their efforts to the case study and the CD-ROM, while I focused on the
contents of the book. Our three-person team worked very well together and
produced the first edition. In time, and after healthy sales of the first edition,
we decided to do a second edition. That has been even more successful than
the first edition. Bob has retired now and spends most of his time fishing and
helping his missionary church build facilities in South America. Dave is fully
occupied delivering training for Boston University. I'm still actively involved
in project management consulting and writing. We’ve kind of gone our sepa-
rate ways. I owe both of these friends and colleagues my heartfelt thanks for
giving so freely of their time and energies. All three of us can look back with
no regrets and know that we have done great work together.

Now it’s time for the third edition. I've decided to retire O’Neill & Preigh; that
case served us well. In its place there is a new case, the Jack Neift Trucking
Company, and a new team member, Rudd McGary. I've learned a lot working
with Dave and Bob and would like to think that that learning is reflected in
this third edition.






Preface to the Third Edition

S

omeone once said, “If it ain’t broke, fix it.” The second edition has been very
successful, and for that we are grateful. It ain’t broke. But so much is happen-
ing in the world of projects and project management that it is time to fix it. The
third edition represents a major updating of a very successful second edition.
Comments from our readers and the significant changes taking place in the
project management landscape are what prompted the writing of the third edi-
tion. For those who have followed this book through the previous editions and
have become our loyal readers, we are offering a fresh and greatly expanded
third edition. You will find that a few totally new topics are introduced here for
the first time, that a number of contemporary topics have also been added, and
that a number of continuing topics have had a fresh coat of paint applied. We
hope that you will be pleased with the results.

There are two significant changes on the cover:

m First, note the title change. We have added Traditional, Adaptive, Extreme as
a subtitle. The material from the second edition of this title is mostly con-
tained in the part devoted to the traditional approach to project manage-
ment. There are now discussions in the book devoted to the adaptive and
extreme approaches to project management. These discussions are new in
the third edition. The part devoted to the adaptive approach is totally
new. It has not been published elsewhere.

m Second, note the change in authors. Bob Beck and Dave Crane are no
longer listed as authors and have moved on to other adventures and have
been replaced by Rudd McGary. Rudd is a veteran and brings years of
project management consulting and training experience to the team.
Welcome aboard, Rudd!

Rudd’s major contribution is the replacement of the O’Neill & Preigh case
study from the second edition with a fresh new case, Jack Neift Trucking Com-
pany. The CD-ROM that accompanies this book still contains the exercises
much like the second edition, but the text itself also contains a number of dis-
cussion questions related to the chapter materials and to the case study as well.
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This material is also new with the third edition. Much to our surprise the book
has been widely adopted in undergraduate, graduate, and continuing educa-
tion programs. The second edition was not written as a college text, but
because of the numerous college adoptions, we have decided to write the third
edition as both a reference and as a text. Many college faculty have written and
asked for our support. We were cognizant of that need as we prepared this
edition. That is why we’ve added more exercises and thought-provoking
discussion questions that should add a bit of excitement to class lectures.
Additionally, many of the requests for help asked for copies of the figures, so
the CD-ROM contains PowerPoint slides of every figure and table in the book.

We would like to think that this edition offers you a complete view of effective
project management as it is now practiced and how it should be practiced in
the very near future.

Thank you again for adding our book to your project management library. If
you have any questions or would just like to comment, you may contact me at
rkw@eiicorp.com and Rudd at rmcgary@hotmail.com.

Enjoy!

Robert K. Wysocki, Ph.D.
Rudd McGary, Ph.D.
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Introduction to Effective
Project Management

Changes in the Business Environment

always with us and seems to be happening at an increasing rate. Every day we
face new challenges and the need to improve yesterday’s practices. As John
Naisbett says in The Third Wave, “Change or die.” For experienced project
managers as well as “wannabe” project managers, the road to breakthrough
performance is paved with uncertainty and with the need to be courageous,
creative, and flexible. If we simply rely on a routine application of someone
else’s methodology, we are sure to fall short of the mark. As you will see in the
pages that follow, we are not afraid to step outside the box and outside our
comfort zone. Nowhere is there more of a need for change than in the
approach we take to managing projects.

C hange is constant! We hope that does not come as a surprise to you. Change is

Organizational Structures

The familiar command and control structures introduced at the turn of the
century are rapidly disappearing. In their place are task forces, self-directed
work teams, and various forms of projectized organizations. In all cases,
empowerment of the worker lies at the foundation of these new structures.
With structural changes and worker empowerment comes the need for all of
us to have solid project management skills. One of our clients is often heard
saying: “We hire smart people, and we depend on them. If the project is par-
ticularly difficult and complex, we can put five smart people together in a
room and know that they will find an acceptable solution.” While there is
merit to this line of reasoning, we think project management should be based
more on wisely chosen and repeatable approaches than on the creativity and
heroic actions of a room full of smart people.



xxii

Software Applications

Many of you may remember the days when a computer application had to
meet the needs of just a single department. If there was a corporate database,
it was accessed to retrieve the required date, which was passed to an applica-
tions program that produced the requested report. If there was no data or if we
did not know of its existence, we created our own database or file and pro-
ceeded accordingly. In retrospect, our professional life as systems developers
was relatively simple. Not so any more. To be competitive, we now develop
applications that cross departmental lines, applications that span organiza-
tions, applications that are not clearly defined, and applications that will
change because the business climate is changing. All of this means that we
must anticipate changes that will affect our projects and be skilled at manag-
ing those changes. Many of the flavors of project management approaches in
use in corporations are fundamentally intolerant of change. Barriers to change
run rampant through many of these approaches. If your process has that prop-
erty, bury it quickly; that is not the way to be a contemporary project manager.

Cycle Time

The window of opportunity is narrowing and constantly moving. Organiza-
tions that can take advantage of opportunities are organizations that have
found a way to reduce cycle times. Taking too long to roll out a new or
revamped product can result in a missed business opportunity. Project man-
agers must know how and when to introduce multiple release strategies and
compress project schedules to help meet these requirements. Even more
importantly, the project management approach must support these aggressive
schedules. That means that these processes must protect the schedule by
eliminating all non-value-added work. We simply cannot afford to layer our
project management processes with a lot of overhead activities that do not add
value to the final deliverables. We will spend considerable time on these strate-
gies in later chapters.

Right-Sizing

With the reduction in management layers, a common practice in many organi-
zations, the professional staff needs to find ways to work smarter, not harder.
Project management includes a number of tools and techniques that help the
professional manage increased workloads. Our staffs need to have more room
to do their work in the most productive ways possible. Burdening them with
overhead activities for which they see little value is a sure way to failure.

In a landmark paper “The Coming of the New Organization” (Harvard Busi-
ness Review, January/February 1988), Peter Drucker depicts middle managers
as either those who receive information from above, reinterpret it, and pass it
down or those who receive information from below, reinterpret it, and pass it
up the line. Not only is quality suspect because of personal biases and political
overtones, but also the computer is perfectly capable of delivering that
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information to the desk of any manager who has a need to know. Given these
factors, plus the politics and power struggles at play, why employ middle
managers? As technology advances and acceptance of these ideas grows, we
have seen the thinning of the layers of middle management. Do not expect
them to come back; they are gone forever. The effect on project managers is
predictable and significant. Hierarchical structures are being replaced by orga-
nizations that have a greater dependence on project teams, resulting in more
opportunities for project managers.

Changes in the Project Environment

Traditional project management (TPM) practices were defined and matured in
the world of the engineer and construction professional where the team
expected (and got) a clear statement from clients as to what they wanted, when
they wanted it, and how much they were willing to pay for it. All of this was
delivered to the project manager wrapped in a neat package. The i’s were all
dotted, and the t's were all crossed. All the correct forms were filed, and all the
boxes were filled with the information requested. Everyone was satisfied that
the request was well documented and that the deliverables were sure to be
delivered as requested. The project team clearly understood the solution they
would be expected to provide, and they could clearly plan for its delivery. That
describes the world of the project manager until the 1950s. By the mid-1950s
the computer was well on its way to becoming a viable commercial resource,
but it was still the province of the engineer. Project management continued as
it had under the management of the engineers.

The first sign that change was in the wind for the project manager arose in the
early 1960s. The use of computers to run businesses was now a reality, and we
began to see position titles like programmer, programmer/analyst, systems
analyst, and primitive types of database architects emerging. These profes-
sionals were really engineers in disguise, and somehow, they were expected to
interact with the business and management professionals (who were totally
mystified by the computer and the mystics that could communicate with it) to
design and implement business applications systems to replace manual
processes. This change represented a total metamorphosis of the business
world and the project world, and we would never look back.

In the face of this transformation into an information society, TPM wasn’t
showing any signs of change. To the engineers, every IT project management
problem looked like a nail, and they had the hammer. In other words, they had
one solution, and it fit every problem. One of the major problems that TPM
faced, and still faces, is the difference between wants and needs. If you remem-
ber anything from this introduction, remember that what the client wants is
probably not what the client needs. If the project manager blindly accepts what
the clients say they want and proceeds with the project on that basis, the proj-
ect manager is in for a rude awakening. Often in the process of building the
solution, the client learns that what they need is not the same as what they
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requested. Here we have the basis for rolling deadlines, scope creep, and an
endless trail of changes and reworks. It's no wonder that 70-plus percent of
projects fail. That cycle has to stop. We need an approach that is built around
change—one that embraces learning and discovery throughout the project life
cycle. It must have built-in processes to accommodate the changes that result
from this learning and discovery.

We have talked with numerous project managers over the past several years
about the problem of a lack of clarity and what they do about it. Most would
say that they deliver according to the original requirements and then iterate
one or more times before they satisfy the client’s current requirements. We
asked them: “If you know you are going to iterate, why don’t you use an
approach that has that feature built in?” The silence in response to that
question is deafening. All of the adaptive and agile approaches to project man-
agement that are currently coming into fashion are built on the assumption
that there will be changing requirements as the client gains better focus on
what they actually need. Sometimes those needs can be very different than the
original wants.

Obviously, this is no longer your father’s project management. The Internet and
an ever-changing array of new and dazzling technologies have made a perma-
nent mark on the business landscape. Technology has put most businesses in a
state of confusion. How should a company proceed to utilize the Internet and
extract the greatest business value? Even the more basic questions—"”What
business are we in?” “How do we reach and service our customers?” “What do
our customers expect?”—had no answers in the face of ever-changing technol-
ogy. The dot.com era began quickly with a great deal of hyperbole and faded
just as quickly. A lot of companies came into existence on the shoulders of
highly speculative venture capital in the 1990s and went belly up by the end of
the century. Only a few remain, and even their existence is tenuous. The current
buzzwords e-commerce and e-business have replaced B2B and B2C, and busi-
nesses seem to be settling down. But we are still a long way from recovery. As
we write this book, few forecasters would say that the precipitous drop in the
business world has bottomed out.

The question on the table is this: “What impact should this have on our
approach to project management?”

Where Are We Going?—A New Mind-set

We are not in Kansas anymore! The discipline of project management has
morphed to a new state, and as this book is being written, that state is not yet
a steady one. It may never be. What does all of this mean to the struggling proj-
ect manager?

To us the answer is obvious. We must open our minds to the basic principles
on which project management is based so as to accommodate change and
avoid wasted dollars and wasted time. For as long as we can remember, we



and our colleagues have been preaching that one size does not fit all. The
characteristics of the project suggest what subset of the traditional approach
should be used on the project. This concept has to be extended to also encom-
pass choosing the project management approach that we employ based on the
characteristics of the project at hand.

Introducing Extreme Project Management

Something new was needed, and along came extreme project management
(xPM). This approach embraced high change and highly complex situations
where speed was a critical success factor. B2B and B2C applications clearly fall
into the extreme category. New product development and R&D projects are
also typical extreme projects. More recently, the whole school of thought
around these types of approaches to project management has been titled agile
project management. Under the title of agile project management, you find
extreme programming, SCRUM (named after a term used in rugby), Dynamic
Systems Development Method (DSDM), Feature Driven Development (FDD),
Adaptive Systems Development (ASD), Crystal Light, and others. These
hybrids all focus on extreme software development projects, which are at the
opposite end of the spectrum from traditional projects. Even with all of these
hybrids, there is still something missing.

For several years now we and other project management authors have
suggested “one size does not fit all.” We are, of course, talking about how the
characteristics of the project should inform the project manager as to what
pieces and parts of the traditional approach should be used on a given project.
As the project went from high risk to low risk, from high cost to low cost, from
critical mission to routine maintenance, and from groundbreaking technology
to well-established technology, the project management approach appropri-
ately went from the full methodology to a subset of the methodology. That was
fine for making adjustments to the traditional approach, but now we have
another factor to consider that has led to a very basic consideration of how a
project should be managed. This factor can be posed as a question that goes to
the very heart of project management: “What basic approach makes sense for
this type of project?”

This new approach represents a radical shift away from trying to adapt TPM
to fit the project toward one that is based on a very different set of assumptions
and principles than before.

We contend that the traditional world of project management belongs to yes-
terday. There will continue to be applications for which it is appropriate, but
there is a whole new set of applications for which it is totally inappropriate. The
paradigm must shift, and any company that doesn’t make that shift is sure to be
lost in the rush. “Change or die” was never a truer statement than it is today.
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Introducing the Adaptive Project Framework

All of this discussion of the traditional and new approaches is fine, but we see
a wide gap between the traditional approach and these newer agile approaches,
a gap occupied by a whole class of projects that cannot totally use the method-
ology of either approach and for which there is no acceptable project manage-
ment methodology. To deal with projects that fall in the gap, a new approach is
needed.

We call this new approach Adaptive Project Framework (APF). It is new. It is
exciting. It works. We urge you to step outside the comfort zone of the tradi-
tional project management box and try APF. Be assured that we have not aban-
doned TPM. There are many projects for which it is a good fit. It has several
tools and processes that make sense even with the type of project for which
APF was designed. Many of those tools and processes have been incorporated
into APFE.

Developing a Taxonomy of Approaches

Why do we need yet another way of managing projects? Don’t we have
enough choices already? There certainly are plenty of choices, but projects still
fail at a high rate. We believe that part of the reason is that we haven’t yet com-
pletely defined, at a practical and effective level, how to manage the types of
projects that we are being asked to manage in today’s business environment.
Figure 1.1 illustrates our point very effectively.

We’ve had the traditional approach for almost 50 years now. It was developed
for engineers and the construction industry during a time when what was
needed and how to get it were clearly defined. Over the years TPM has
worked very well in that situation and still serves us well today when applied
to those situations for which it was developed. Unfortunately, the world
has not stood still. There is a whole new environment with which project
managers have been trying to contend for the past few years. What do we do
if what is needed is not clearly defined? What if it isn’t defined at all? Many
have tried to force fit the traditional approach into these situations, and it flat
out doesn’t work.

And what about those cases where what is needed is clearly defined but how
to produce it isn’t as obvious. These types of projects lie on a scale between the
traditional and the extreme. Clearly, the traditional approach won’t work. For
the traditional approach to work, you need a detailed plan, and if you don’t
know how you will get what is needed, how can you generate a detailed plan?
What about the extreme approach? We're guessing that the agilists would
argue that any one of the agile approaches would do just fine. We would agree
that you could use one of them and probably do quite well. Unfortunately, you
would be ignoring the fact that you know what is needed. It’s a given. Then
why not use an approach that has designed in the fact that you know what is
needed? Makes sense to us. Enter what we are calling APF, an adaptive
approach that can fill the gap between TPM and xPM.



Introduction xxvii

Traditional
Put a detailed plan in place and
get started

Adaptive
Define a framework and get
started

Extreme
Make an educated guess and
get started

How to
Get it
Clearly  Not Clearly
Defined Defined
Clearly
Defined TPM APF
What's
Needed
Not Clearly
Defined N/A Extreme
Traditional Adaptive
High Clarity

Figure 1.1 Approaches to managing a project.

Low Clarity

APF is an approach that spans the gap between TPM and xPM. At the same
time, we want you to appreciate the traditional and extreme approaches and
know when and how to use them. If we are successful in developing an appre-
ciation for all three methods, we will have a taxonomy consisting of approaches
that will meet the need for a sound approach to project management regardless
of the nature of the project. The appropriate approach can be chosen once the
type of project is known. Specifically:

m Figure I.1 shows that TPM works when the goal and the solution are
clearly defined. If any one of the goal or solution is not clearly defined, we
need another approach.

m When the solution is not clear, the appropriate approach is APF. This is
discussed in detail in Part II, “Adaptive Project Framework.”

m When the goal is not clear, the appropriate approach is xPM, which is
discussed in detail in Chapter 19.

Examples of all three approaches abound:

m A project to install an intranet system in a field office is clearly a tradi-
tional project. This project will have been done several times, and the
steps to complete it are documented.
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m A good example of an adaptive project is taken from history: John F.
Kennedy’s challenge to put a man on the moon and return him safely by
the end of the decade. The goal statement could not be clearer. How it was
to be accomplished was anybody’s guess. There certainly were some ideas
floating around NASA, but the detail was not there.

m There are hundreds of examples of extreme project from the brief dot.com
era of the late 1990s. Executives, in an attempt to maintain parity with
their competition, got wrapped up in a feeding frenzy over the Internet.
They challenged their technical staffs to build them a Web site ASAP
where they could conduct either B2B or B2C activities. They had no ideas
what it would look like or perhaps even what it would do, but they
would know it when they saw it. The goal was very vague, and how it
would be reached was anybody’s guess.

One more concept differentiates these three approaches—the way the project
converges on the solution. It is important that you understand these differences,
because they explain much of what is done in the course of using each approach.
This concept is illustrated in Figure 1.2 and the differences are as follows:

m TPM projects follow a very detailed plan that is built before any work is
done on the project. The plan is based on the assumption that the goal
(that is, the solution) is clearly specified at the outset. Apart from minor
aberrations caused by change requests, the plan is followed and the goal
achieved. The success of this approach is based on a correct specification
of the goal during project definition and the initial scoping activities.

m  APF projects follow a detailed plan, but the plan is not built at the begin-
ning of the project. Instead, the plan is built in stages at the completion of
each cycle that defines the APF project life cycle. The budget and the time-
box (that is, the window of time within which the project must be com-
pleted) of the APF project are specified at the outset. At the completion of
each cycle, the team and the client review what has been done and adjust
the plan going forward. Using this approach the solution emerges piece-
meal. Because planning has been done just-in-time and because little time
and effort was spent on planning and scheduling solution components
that never ended up in the final solution, an APF project finishes in less
time and less cost than a TPM project.

m xPM projects do not follow a plan in the sense of TPM or APF projects.
Instead, an xPM project makes informed guesses as to what the final goal
(or solution) will be. The guess is not very specific, as Figure 1.2 conveys.
A cycle of work is planned based on the assumption that the guess is rea-
sonable. At the completion of the cycle, just as in the case of an APF proj-
ect, a review of what was learned and discovered is factored into the



Introduction XXix

Bl GOAL

>

TPM  pIAN

N /\/\} GOAL

xPM

Figure 1.2 Plan-to-goal comparison.

specification of the goal and a new goal definition is produced. This new
definition is probably a little more accurate than the original guess. Figure
1.2 would interpret this by having the ellipse shrink in volume and move
up or down. The next cycle of work is planned based on the new goal.
This process continues for some number of cycles and results either in an
acceptable solution or in the project being abandoned at the completion of
some intermediate cycle. In most cases there is not a specified timebox or
budget for an xPM project. Instead, the project ends when a solution has
been delivered or the client has killed the project because the cycle deliv-
erables did not seem to be converging on an acceptable solution.

Why We Wrote This Book

We believe a number of professionals are looking for some help. We can fill
their needs with this book. When scheduled training is not available or practi-
cal, our book can help. It is written to be studied. It is written to guide you as
you learn project management. It is written to be a self-paced resource, one
that will immerse you in managing a project for a simulated company. Let it
work with you through the entire project life cycle.



On a more altruistic level, we have three reasons for writing this third edition:

m To come to the rescue of the discipline of project management. We believe
that it is seriously out of alignment with the needs of our businesses. The
high failure rates of projects are evidence of that misalignment. The prob-
lem is that project management is the hammer and all projects are seen as
nails. This is a one-size-fits-all approach to project management, and it
simply doesn’t work. The nature and characteristics of the project must
dictate the type of management approach to be taken. Anything short of
that will fail. As we have already shown, projects have fundamentally
changed but our approach to managing them has not. We need a more
robust approach to project management—one that recognizes the project
environment and adapts accordingly.

m To introduce APF. APF is really a hybrid that takes the best from TPM and
xPM. It breaches the gap between projects with clearly defined goals and
solutions and projects where the goal and the solution are not. The work
that we report here is a work in progress. By putting it before our col-
leagues, we expect that others will contribute to its further maturation.

m  QOur continual challenge to offer a practical how-to guide for project
managers in the management of their projects. Our style is applications-
oriented. While the book is based on sound concepts and principles of
project management, it is by no means a theoretical treatise. It is written to
be your companion.

How This Book Is Structured

The book consists of three parts organized into 21 chapters, an epilogue, and
two appendices. We have followed the Project Management Body of Knowl-
edge (PMBOK) standards advocated by the Project Management Institute
(PMI). As far as we are able to tell, what we have done is entirely compatible
with PMBOK in the sense that we have described approaches that do not con-
tradict PMBOK. Once you have completed this book, you will have covered all
nine knowledge areas of the PMBOK. PMI has recommended our book as one
that every project manager should have in his or her library.

Part I: Traditional Project Management

Part I includes the entire second edition with a few notable exceptions. After
two appearances by the O'Neill & Preigh Church Equipment Manufacturers,
we have decided to retire the company from active duty. The new case is the
Jack Neift Trucking Company.
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The new case takes on a much different flavor than the one it replaces. It gives
us a chance to introduce and have you practice some of the contemporary
nuances of projects. We have also added or expanded the discussion of quality
management, risk management, procurement management, estimation, and
communications management. This brings the third edition into better align-
ment with PMBOK.

For the college and university faculty who are using our book in their courses,
we have also added a few discussion questions at the end of each chapter.
These are designed to actively engage the class in a sharing of ideas about how
they would handle the situations presented.

Part 1I: Adaptive Project Framework

Part IT is entirely new and the topic it introduces, Adaptive Project Framework,
is also new. We leave the world of the traditional project manager behind in
this part of the book. We have already introduced the idea that contemporary
projects are very different from those that the engineering profession and con-
struction industry used as their models for developing the traditional
approach to project management. The world that we enter in this part of the
book is the world of fast-paced, high-change, and complex projects. Tradition-
alists have tried unsuccessfully to adapt their ideas to these types of projects.
The failure rates that have been reported are testimony to their inability to
adapt traditional thinking to a nontraditional environment. In this part we
take the initial step toward defining our new approach.

APF is the middle ground between TPM and xPM. In Chapter 19 we take our
second step by considering projects whose goal is not or cannot be clearly stated.
While APF may work for some of these projects, these projects tend to be
exploratory in nature and do not fit well with the types of projects for which APF
is best suited. In this part we introduce the extreme project and its management.
The APF project is one in which requirements are reasonably well-known,
whereas the extreme project’s requirements become known as part of the
process of discovery that takes results from the iterative nature of the project.
Another way of looking at the difference is that an APF project has a reasonably
well-defined goal; an extreme project has a fuzzily defined goal at best.

Part 1lI: Organizational Considerations

In Parts I and II we developed the project management approaches that we feel
span the entire landscape of project types. In this part we develop two topics
that treat the environment in which project management takes place: the proj-
ect portfolio and its management and the Project Support Office. Projects are
thus viewed in the larger context of the organization that they support.

Chapter 20 discusses project portfolio management. The focus in many orga-
nizations is shifting away from the management and control of single projects
to a focus on a portfolio of projects. Accompanying this shift in focus is a shift
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toward considering the portfolio from an investment perspective just as the
organization’s investment portfolio has been considered for many years. At
the time we were researching new materials for this book, the only published
book on project portfolio management was a collection of journal articles
assembled by Lowell D. Dye and James S. Pennypacker (Project Portfolio Man-
agement, Center for Business Practices, 1999). There were no how-to books on
project portfolio management. Chapter 20 is the first attempt to begin to
explore the topic. We are not giving you a tome on project portfolio manage-
ment, only a starter kit. By institutionalizing the approach we give you, you
will be able to enhance these basic concepts.

Chapter 21 discusses the Project Support Office (PSO). The PSO is a popular
and fast-growing entity in organizations that wish to provide proactive project
support. A notable addition to this third edition is a complete treatment of the
PSO, which is a much expanded treatment compared to the second edition.

Epilogue: Putting It All Together Finally

This is new with the third edition. As we suggest at the outset, project
management is at a significant crossroads. The discipline has to adapt to the
changing nature of projects. Some of the old has to give way to the new. For
example, Rudd McGary is new to the team that produced this edition. He and
I have agreed to use this epilogue to make our personal statements about
where project management is as a discipline, where it needs to be as a disci-
pline, and how it might get there.

Appendices
There are two appendices:

m  Appendix A tells you everything you need to know about the CD-ROM
and how to access and use it. Of particular interest to the university and
college faculty is that the CD-ROM contains reproducible slides of every
figure and table in the book. The CD-ROM also contains all of the case
study exercises.

m  Appendix B is an updated version of the bibliography from the second
edition.

How to Use This Book

The original target audience for this book was the practicing project manager.
However, as we discovered, many of the second edition sales were to univer-
sity and college faculty. We certainly want to encourage their use of our book,
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so in this third edition we have expanded the target market to include both
practicing project managers and faculty. We have added discussion questions
to each chapter, and to assist in lecture preparation, we have put copies of all
figures and tables on the CD-ROM.

Using This Book as a Guide for Project Managers

This book adapts very well to whatever your current knowledge of or experi-
ence with project management might be:

m [f you are unfamiliar with project management, you can learn the basics
by simply reading and reflecting.

m If you wish to advance to the next level, we offer a wealth of practice
opportunities through the case exercises.

m [f you are more experienced, we offer several advanced topics, including
APF and xPM in Parts Il and III.

In all cases, the best way to read the book is front to back. If you are an experi-
enced project manager, feel free to skip around and read the sections as a
refresher course.

The seasoned professional project manager will find value in the book as well.
We have gathered a number of tools and techniques that appeared in the first
edition of this book. The Joint Project Planning session, the use of Post-It notes
and whiteboards for building the project network, the completeness criteria
for generating the Work Breakdown Structure, the use of work packages for
professional staff development, and milestone trend charts are a few of our
more noteworthy and original contributions.

Using This Book as a Textbook for
a Project Management Course

This book also works well as a text for a management course. The general
method of usage should be to assign specific reading from the book on topics
to be discussed in the class. In addition, use the case study to tie the disparate
range of topics together into a cohesive discussion. The case study presents an
opportunity for discussion among the students and represents a platform from
which to work that gives the students a chance to discuss project management
theories and techniques in a real-world setting. Discussion questions are
already given in this book, but it is suggested that the teacher of the course
take his or her own topics and work them into the case.



XXXiv

Who Should Read This Book

Even though our industry experience in information technology is clearly evi-
dent, we have tried to write this book to be industry-independent. Whether
you are the seasoned project manager professional or a first-time project
manager, you will find useful information in this book. We have incorporated
a healthy mix of introductory and advanced topics. Much of what we have
written comes from our own experiences as project managers, project man-
agement consultants, and trainers.

In all cases the material is presented in how-to mode. We expect you to use our
tools and processes and firmly believe that this is the way to make that possible.

Jack Neift Trucking Company Case Study

This case is be used throughout the book to give examples of various project
management ideas and techniques. It is both a project management case and a
business case and is constructed to give a view of a case that is possible and in
a real-world environment.

Purpose of the Case Study

The purpose of the case study is to tie abstract concepts and real-world
activity together. The topics in this book are most useful to you if you can use
them in your own setting. By presenting this case, we have tried to give you a
realistic framework on which you can see many possible opportunities to use
project management techniques. These ideas and techniques are found
throughout the book, and the case helps show how to make the theoretical
underpinnings of the book a useful real-world practice.

Using the Case Study

Almost all of the chapters have case study questions. Those questions map to
a specific instance in the case that we are using to help you understand the
concept better. The best thing to do is to work with the questions immediately
after having read the text. That way, you will be getting reinforcement of the
text in a real-world setting.

To prepare you for those questions, we introduce the case in some detail. As
you read the case overview, keep in mind that the discussion questions are
significant questions. They aren’t list-the-10-causes-of-the-Civil-War-type
questions, but rather are questions that will test your understanding of the
material you have just read. You must understand the case study to be able to
answer the discussion questions. Rest easy, however, because many of the
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questions do not have a single right answer. Many will depend on your inter-
pretation of the case setting.

Overview of the Business Situation

The management of Jack Neift Trucking was facing difficult times and
decisions. The trucking industry was depressed, and it was getting harder
and harder to stay afloat in a down economy and with major competition
able to weather the financial storms. Jack Neift Trucking was a family-owned
company, founded in 1937. In that year the father, Jack Neift, had started a
trucking company with one truck and one client. The company control
remained within the family generation after generation down to its present
president, Bea Stoveburden.

The company had seen both strong and weak financial times, but because of its
ability to adapt quickly to marketing conditions, it remained one of the
strongest family-owned companies in the United States. The company was
medium-sized, averaging just over 500 trailer units. Jack Neift Trucking ser-
viced mostly states east of the Mississippi but also had corridors into Texas
and Oklahoma. Routes into the New York City area generated the major part
of the company’s income.

The problem Bea was facing as the president was an old one. Deadheading had
been a term used by everyone on the trucking industry, and it was a cause for
concern for Jack Neift Trucking. (Deadheading occurs when a truck goes from
point to point without a load of cargo.) Rick Shaw, the operations director, saw
a trend occurring that had more and more deadheading happening as the
company concentrated on the Northeast corridor. While it was fairly easy to
get loads going from the Midwest to the Northeast, the opposite was not true.
As the deadheading increased, it meant that the assets of the company were
underutilized more and more, making the company profit margin
dangerously slim.

Bea convened a retreat of her top management team and challenged them all
by saying, “What we’ve been doing won't get us through this time. We need to
think of new ways to service our customers and to make us a modern com-
pany at the same time.” (Happily she did not say, “Think outside of the box.”)
“What is it that we need to control to make us more successful?”

Dee Livery, the national sales manager, started off the discussion by saying,
“My salespeople need to get shipping information faster. We could help the
deadheading situation by knowing quickly if a load was going to a certain
point.”

Dusty Rhodes, the head dispatcher, suggested, “We could save a lot of time if
we could get better information on our destinations and how they handle
unloading. We have trucks sitting in lots for five or six hours because we
didn’t know what the best time was to offload our cargo.”



Otto Entruck, the chief mechanic, chimed in, “We can get better preventive
maintenance if we know where the rigs are going to go and how much mileage
we are expecting to put on the tractors.”

Finally, Hy Rowler, the CFO, said, “If we can get control of our deadheading,
we can remain competitive and begin to build a much better balance sheet for
the company. But we have to respond faster, because the value of money is
greater if we can turn it over more quickly than we are doing currently.”

The discussion went on long into the night with a variety of answers being
suggested. Bea asked everyone to meet early next morning, at which time she
would offer some ideas for further thought and then action.

Morning came and the group ate breakfast together while talking over the
problems the company was having. After the plates were cleared, Bea began to
describe a vision for the company. “We’re basically an old-time type of
company. But we need to think like a modern one now. We aren’t going to get
much relief from our problems with engineering or mechanical help. Our
equipment is good, we keep our drivers a little longer than the industry
average, and our customers keep coming back. But we need to be more
responsive to our customers and, in turn, help our people be competitive in a
highly competitive marketplace.”

“The one aspect that flows through all our needs is information. We need to
get information passed between our people. We need to get information from
our customers to our people and vice versa. We need to be able to link every-
one in the company with others that can help them do their jobs. And we need
to link everyone fast, so that information becomes a competitive tool. Here are
some points to consider.”

“We're still an old mainframe company, and our old machines are maxed out
with only our accounting needs. We don’t have a system to deal with today’s
trucking world and deal with it fast. So I'm going to ask all of you to take today
and tomorrow to specify what you want in the way of information, and when
we meet next, an IT consultant will be with us listening to our needs. The
better we are at requirements, the better we’ll be at getting this project on the
road.” With that, the meeting was ended.

The next two days were hectic for everyone concerned. Not only did they have
their regular jobs to do, but also each of them was thinking of how to articulate
the requirements they would have from the standpoint of information. The
other part of the puzzle dealt with how the information was to be passed.
The future of the company would depend in large part on framing the scope of
the information technology project and beginning to articulate the require-
ments needed to satisfy current market needs. And it was going to depend on
running the project efficiently.

The day came and the IT consultant met with the management team. Bea intro-
duced Laurie Driver, a brilliant designer and consultant. With her was Sal
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Vation, introduced by Laurie as “One of the best project managers I've worked
with. He’s certified and comes to the table with 20 years of project manage-
ment experience.”

Bea began the meeting by outlining the needs. Then each of the management
team, and their assistants, described the requirements needed to help Jack
Neift Trucking back to the position it was used to. Dee Livery started. “I've
talked this over with my second-in-command, Crash de Van, and we both
agree that to get the maximum out of the sales force, we need to know specific
loads as they are sold and their destinations. We need to know when the loads
will arrive and what time they will be unloaded. If we know this, we can make
a concerted effort to sell return loads in the locations to which we’re going.
This information is our major need at first. I'll work on an incentive plan for
the sales staff to make sure we concentrate on cutting down deadheading. To
do that I'll need input from you, Hy.”

Hy Rowler said, “I'll be happy to work with you on that problem, and we
should look at exactly how we're going to incentivize the sales force. We’ll
need to give them information on loads as quickly as possible. Without that
information getting to them, we’re not going to be able to make this all work.”

Rick Shaw suggested, “We also need to know what type of equipment we are
going to use and to plan out its use over a period of time. We may want to look
at a GPS system to get information about loads. Is this possible, Hy?”

The response was what Bea wanted to hear. “We can justify the cost only if we
can see a scenario that will give us a fast repayment. The costs are possible, but
we need to link them to the increased sales effort to counter deadheading. But
yes, it’s possible. I haven’t run the numbers yet though, and this meeting will
help me focus on the cost side of the equation. Since we're talking about a
major IT system, we need to get input from Laurie on how she views the cost.”

Laurie said, “This project will probably cost up to one million dollars just based
on the small amount of requirements I've heard. What do you think, Sal?”

“You're better at that type of cost estimate than I am, but I think an order-of-
magnitude estimate at one million gives us somewhere to shoot at,” said Sal.
“We can start with that as an assumption and back up the numbers better after
we have a first project meeting.”

Laurie suggested, “I need to get each of you to gather requirements. Sal will
start putting together a project plan. Bea, the charge for this will be our hourly
rate, and we won’t exceed 80 hours of billing time to get to the next step where
we show you our suggestions. If we go over 80 hours, we’ll eat the cost. Should
we start?”

Bea knew that this was coming and had already made the decision. “Go,” she
said. “Ladies, Gentlemen, your priority over the next two weeks is to work
with Laurie and Sal to get the requirements we need. Let’s make this work.”
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Turning to Sal, Bea asked, “Can you have a time line for the next two weeks to
me before end of business today?”

“I'll give you first cut by then,” said Sal.

Laurie said, “Let’s meet right after this meeting to go over our prospective
needs.”

Laurie and Sal went to work immediately to get a schedule for the next two
weeks. Since the sponsor was completely supportive, they both knew that
access to key people would be easily arranged. Sal set up the schedule, Laurie
checked off on it, and the first phase of the project began. Because of the spon-
sor involvement, Laurie was able to gather requirements very efficiently. The
trick with the project was going to be to make sure that the needs of all the
stakeholders were met. Eighty working hours later, Laurie and Sal were pre-
pared to make the presentation to the sponsor and stakeholders. And Bea led
the management team into the room.

Description of the Project

“Laurie, Sal, we're all listening,” Bea began. “One request, please don’t get too
IT-technical during this presentation. We want you to take care of that. It's how
well your solution fits our business needs that matters most to us. Not the
inner workings of the system.”

With that Laurie and Sal began to explain the IT project they were proposing.
“There are several major areas to be considered. But the overriding considera-
tion is getting information passed between people working in one location to
people working in others. And the information has to come in real time,
without delay, or the value of the information is lost. So we’re suggesting a
Web-based solution that uses a client/server configuration behind it. The sales
force in the Northeast locations has to know as sales are made in the Midwest.
This information will be input through laptops that the entire sales force will
have. As a sale is made, the information will be posted to a server that can
either push the information down-line or store it. The information will be
immediately available to several users. The sales department will get the
information; the operations department also. In addition, the head dispatcher
and mechanic operations will get the information.

“As sales information comes in, it will also be sent to an application that will
determine sales salary as part of an entirely new focus for the compensation
plan. This information will also be tracked for the president, and total sales by
geographical area will be updated to the minute. All of this will be available on
a secure Web site that will have passwords for each of the major users.

“A major consideration for the project will be the decision of whether to build
this system or try to find something off the shelf to use for this project.”

“Please explain,” asked Bea.
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Sal responded, “Off the shelf means an application or system that has already
been made and tested by others. The risk factors are usually lower, since it has
already been out in the marketplace and others have a had a chance to work
with it.”

“What is the downside?” asked Bea.

“Well,” said Sal, “if you don’t make it yourself, you can’t control what goes
into it. So the final application may not fit exactly. And that little bit of differ-
ence can be a huge problem. And don’t believe anyone who says it’s easy to
customize a current system or application. So there has to be some type of
decision on both the cost involved with the two choices, the risks involved
with the two choices, and the ease of use of the two choices.”

“We have run a cost/benefit analysis and determined that in this case it will be
more efficient financially to code this in-house. We will contract the coding out
to a company that has experience with this type of application, so while it will
be specific to Jack Neift Trucking, the production people will have gone
through similar projects recently. We couldn’t find anything that fit what you
wanted to do without major rewriting in any case.”

“Any downside?” asked Bea.

Sal said, “While we believe the cost benefit is significant, we also realize a set
of risks by writing it in-house. These risks, which I'll give to you in a printed
report, can raise the costs. So we’ll have to manage them.”

“A second major part of the project is the installing of a GPS tracking system.
This is actually a lot easier, since there are currently several over-the-counter
models that we can use.”

“As you can see, the project will cost approximately $850,000. We can give you
a project schedule as soon as you say go.”

“We have several questions,” said Bea. And for the next two hours the man-
agement team asked everything they could think of so that they could clarify
the scope of the project and how they were going to be involved. When that
finished, Bea asked Laurie and Sal to step outside, and she polled the manage-
ment team. “Are you satisfied you understand the scope of what we’re about
to do? It's important that everyone on the team give his or her complete
support if we go ahead. Do we need more time for this decision?” She asked
everyone on the team what he or she thought, and the reaction was unani-
mous. It was a cautious go. Bea called Laurie and Sal back in and gave them
the news. The project was about to start.

Summary

Now you have the relevant background and details of the case that we use
throughout the book. The Work Breakdown Structure begins with the
high-level Waterfall model, which Winston Royce first suggested be used for
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Traditional Project
Management

W

e think you will find our treatment of traditional project management
(TPM) a refreshing change from the usual fare you have been subjected to.
In keeping with the format of the second edition, there will be plenty of
opportunity to practice the tools and techniques that we have used success-
fully for many years and are now sharing with you. In all of the chapters
throughout the book, we close with a Discussion Questions section. These
questions are thought-provoking and should give those reading this book
food for thought and the faculty teaching from this book ample opportunity
to engage the class in lively discussion. The questions will often set up a sit-
uation and ask for a recommended action. There are no right answers. The
short, practical exercises; thought-provoking discussion questions; and
comprehensive simulated problems reinforce your practice of newly
acquired knowledge. You'll also find a rich source of practice-oriented
materials, such as the use of Post-It notes and whiteboards for project plan-
ning, many of which are not to be found in other books on the subject.

For those who are familiar with the second edition, you will note that Part I
in this edition contains essentially the entire second edition. In other words,
it covers all of traditional project management. We have not deleted any
material on traditional project management but have actually added some
new material. In Part I, you will find new or expanded discussions of the
project management environment, risk management, procurement man-
agement, managing client expectation, estimating cost, organizing the proj-
ect team, establishing team operating rules, communications management,
change management, project status meetings, and critical chain project
management.

Good luck!






What Is a Project?

Things are not always what they seem.
—Phaedrus, Roman writer and fabulist

Defining a Project

0 put projects into perspective, you need a definition—a common starting
T point. All too often people call any work they have to do a “project.” Projects
actually have a very specific definition. If a set of tasks or work to be done does
not meet the strict definition, then it cannot be called a project. To use the project
management techniques presented in this book, you must first have a project.

A project is a sequence of unique, complex, and connected activities having one
goal or purpose and that must be completed by a specific time, within budget,
and according to specification.

Chapter Learning Objectives

After reading this chapter you will be able to:
¢ Define a project
List a project’s characteristics
Distinguish a project from a program, activity, and task
Understand the three parameters that constrain a project

Know the importance of defining and using a project classification rule

® 6 & o o

Understand the issues around scope creep, hope creep, effort creep, and
feature creep



This definition tells us quite a bit about a project. To appreciate just what con-
stitutes a project let’s look at each part of the definition.

Sequence of Activities

A project comprises a number of activities that must be completed in some
specified order, or sequence. An activity is a defined chunk of work.

=smm Ve expand on this informal definition of an activity later in Chapter 4.

The sequence of the activities is based on technical requirements, not on man-
agement prerogatives. To determine the sequence, it is helpful to think in terms
of inputs and outputs.

m What is needed as input in order to begin working on this activity?

m What activities produce those as output?

The output of one activity or set of activities becomes the input to another
activity or set of activities.

Specitying sequence based on resource constraints or statements such as “Pete
will work on activity B as soon as he finishes working on activity A” should be
avoided because they establish an artificial relationship between activities.
What if Pete wasn’t available at all? Resource constraints aren’t ignored when
we actually schedule activities. The decision of what resources to use and
when to use them comes later in the project planning activities.

Unique Activities

The activities in a project must be unique. A project has never happened before,
and it will never happen again under the same conditions. Something is
always different each time the activities of a project are repeated. Usually the
variations are random in nature—for example, a part is delayed, someone is
sick, a power failure occurs. These are random events that can happen, but we
never are sure of when, how, and with what impact on the schedule. These
random variations are the challenge for the project manager.

Complex Activities

The activities that make up the project are not simple, repetitive acts, such as
mowing the lawn, painting the house, washing the car, or loading the delivery
truck. They are complex. For example, designing an intuitive user interface to
an application system is a complex activity.



Connected Activities

Connectedness implies that there is a logical or technical relationship between
pairs of activities. There is an order to the sequence in which the activities that
make up the project must be completed. They are considered connected because
the output from one activity is the input to another. For example, we must
design the computer program before we can program it.

You could have a list of unconnected activities that must all be complete in
order to complete the project. For example, consider painting the interior rooms
of a house. With some exceptions, the rooms can be painted in any order. The
interior of a house is not completely painted until all its rooms have been
painted, but they may be painted in any order. Painting the house is a collection
of activities, but it is not considered a project according to the definition.

One Goal

Projects must have a single goal, for example, to design an inner-city play-
ground for ADC (Aid to Dependent Children) families. However, very large or
complex projects may be divided into several subprojects, each of which is a
project in its own right. This division makes for better management control. For
example, subprojects can be defined at the department, division, or geographic
level. This artificial decomposition of a complex project into subprojects often
simplifies the scheduling of resources and reduces the need for interdepart-
mental communications while a specific activity is worked on. The downside is
that the projects are now interdependent. Even though interdependency adds
another layer of complexity and communication, it can be handled.

Specified Time

Projects have a specified completion date. This date can be self-imposed by man-
agement or externally specified by a customer or government agency. The
deadline is beyond the control of anyone working on the project. The project is
over on the specified completion date whether or not the project work has
been completed.

Within Budget

Projects also have resource limits, such as a limited amount of people, money, or
machines that are dedicated to the project. While these resources can be
adjusted up or down by management, they are considered fixed resources to
the project manager. For example, suppose a company has only one Web
designer at the moment. That is the fixed resource that is available to project
managers. Senior management can change the number of resources, but that



luxury is not available to the project manager. If the one Web designer is fully
scheduled, the project manager has a resource conflict that he or she cannot
resolve.

= Ve cover resource limits in more detail in Chapter 7.

According to Specification

The customer, or the recipient of the project’s deliverables, expects a certain
level of functionality and quality from the project. These expectations can
be self-imposed, such as the specification of the project completion date, or
customer-specified, such as producing the sales report on a weekly basis.

Although the project manager treats the specification as fixed, the reality of the
situation is that any number of factors can cause the specification to change.
For example, the customer may not have defined the requirements completely,
or the business situation may have changed (this happens in long projects). It
is unrealistic to expect the specification to remain fixed through the life of the
project. Systems specification can and will change, thereby presenting special
challenges to the project manager.

s Ve show you how to handle changing client requirements effectively in Chapter 10.

What Is a Program?

A program is a collection of projects. The projects must be completed in a specific
order for the program to be considered complete. Because programs comprise
multiple projects, they are larger in scope than a single project. For example, the
United States government has a space program that includes several projects
such as the Challenger project. A construction company contracts a program to
build an industrial technology park with several separate projects.

Unlike projects, programs can have many goals. The NASA space program is
such that every launch of a new mission includes several dozen projects in the
form of scientific experiments. Except for the fact that they are all aboard the
same spacecraft, the experiments are independent of one another and together
define a program.
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Project Parameters

Five constraints operate on every project:
m Scope
m Quality
m Cost

m Time

|

Resources

These constraints are an interdependent set; a change in one can cause a
change in another constraint to restore the equilibrium of the project. In this
context, the set of five parameters form a system that must remain in balance
for the project to be in balance. Because they are so important to the success or
failure of the project, let’s discuss them individually.

Scope

Scope is a statement that defines the boundaries of the project. It tells not only
what will be done but also what will not be done. In the information systems
industry, scope is often referred to as a functional specification. In the engineering
profession, it is generally called a statement of work. Scope may also be referred
to as a document of understanding, a scoping statement, a project initiation
document, and a project request form. Whatever its name, this document is the
foundation for all project work to follow. It is critical that scope be correct. We
spend considerable time discussing exactly how that should happen in Chap-
ter 3 where we talk about Conditions of Satisfaction.

Beginning a project on the right foot is important, and so is staying on the right
foot. It is no secret that scope can change. We do not know how or when, but it
will change. Detecting that change and deciding how to accommodate it in the
project plan are major challenges for the project manager.

Chapter 3 is devoted to defining project scope, and scope management is discussed
in Chapter 10 in the section Managing Change.



Quality

Cost

Time

Two types of quality are part of every project:

m The first is product quality. This refers to the quality of the deliverable from
the project. The traditional tools of quality control, discussed in Chapter 2,
are used to ensure product quality.

m The second type of quality is process quality, which is the quality of the
project management process itself. The focus is on how well the project
management process works and how can it be improved. Continuous
quality improvement and process quality management are the tools used
to measure process quality. These are discussed in Chapter 5.

A sound quality management program with processes in place that monitor
the work in a project is a good investment. Not only does it contribute to cus-
tomer satisfaction, it helps organizations use their resources more effectively
and efficiently by reducing waste and rework. Quality management is one
area that should not be compromised. The payoff is a higher probability of suc-
cessfully completing the project and satisfying the customer.

The dollar cost of doing the project is another variable that defines the project.
It is best thought of as the budget that has been established for the project. This
is particularly important for projects that create deliverables that are sold
either commercially or to an external customer.

Cost is a major consideration throughout the project management life cycle.
The first consideration occurs at an early and informal stage in the life of a
project. The customer can simply offer a figure about equal to what he or she
had in mind for the project. Depending on how much thought the customer
put into it, the number could be fairly close to or wide of the actual cost for the
project. Consultants often encounter situations in which the customer is will-
ing to spend only a certain amount for the work. In these situations, you do
what you can with what you have. In more formal situations, the project man-
ager prepares a proposal for the projected work. That proposal includes an
estimate (perhaps even a quote) of the total cost of the project. Even if a pre-
liminary figure had been supplied by the project manager, the proposal allows
the customer to base his or her go/no-go decision on better estimates.

The customer specifies a timeframe or deadline date within which the project
must be completed. To a certain extent, cost and time are inversely related to



one another. The time a project takes to be completed can be reduced, but cost
increases as a result.

Time is an interesting resource. It can’t be inventoried. It is consumed whether
we use it or not. The objective for the project manager is to use the future time
allotted to the project in the most effective and productive ways possible.
Future time (time that has not yet occurred) can be a resource to be traded
within a project or across projects. Once a project has begun, the prime
resource available to the project manager to keep the project on schedule or get
it back on schedule is time. A good project manager realizes this and protects
the future time resource jealously.

= Ve cover this topic in more detail in Chapter 5, Chapter 7 (where we talk about
scheduling project activities), and Chapter 9.

Resources

Resources are assets, such as people, equipment, physical facilities, or inven-
tory, that have limited availabilities, can be scheduled, or can be leased from an
outside party. Some are fixed; others are variable only in the long term. In any
case, they are central to the scheduling of project activities and the orderly
completion of the project.

For systems development projects, people are the major resource. Another
valuable resource for systems projects is the availability of computer process-
ing time (mostly for testing purposes), which can present significant problems
to the project manager with regard to project scheduling.

The Scope Triangle

Projects are dynamic systems that must be kept in equilibrium. Not an easy
task, as we shall see! Figure 1.1 illustrates the dynamics of the situation.

The geographic area inside the triangle represents the scope and quality of the
project. Lines representing time, cost, and resource availability bound scope
and quality. Time is the window of time within which the project must be com-
pleted. Cost is the dollar budget available to complete the project. Resources
are any consumables used on the project. People, equipment availability, and
facilities are examples.



Resource Availability

Figure 1.1 The scope triangle.

s While the accountants will tell us that everything can be reduced to dollars, and they

are right, we will separate resources as defined here. They are controllable by the
project manager and need to be separately identified for that reason.

The project plan will have identified the time, cost, and resource availability
needed to deliver the scope and quality of a project. In other words, the project
is in equilibrium at the completion of the project planning session and
approval of the commitment of resources and dollars to the project. That will
not last too long, however. Change is waiting around the corner.

The scope triangle offers a number of insights into the changes that can occur
in the life of the project. For example, the triangle represents a system in bal-
ance before any project work has been done. The sides are long enough to
encompass the area generated by the scope and quality statements. Not long
after work begins, something is sure to change. Perhaps the customer calls
with an additional requirement for a feature that was not envisioned during
the planning sessions. Perhaps the market opportunities have changed, and it
is necessary to reschedule the deliverables to an earlier date, or a key team
member leaves the company and is difficult to replace. Any one of these
changes throws the system out of balance.
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The project manager controls resource utilization and work schedules. Man-
agement controls cost and resource level. The customer controls scope, quality,
and delivery dates. These points suggest a hierarchy for the project manager as
solutions to accommodate the changes are sought. We return to this topic in
greater detail in Chapter 10.

Scope Creep

Scope creep is the term that has come to mean any change in the project that was
not in the original plan. Change is constant. To expect otherwise is simply
unrealistic. Changes occur for several reasons that have nothing to do with the
ability or foresight of the customer or the project manager. Market conditions
are dynamic. The competition can introduce or announce an upcoming new
version of its product. Your management might decide that getting to the mar-
ket before the competition is necessary.

Your job as project manager is to figure out how these changes can be accom-
modated. Tough job, but somebody has to do it! Regardless of how the scope
change occurs, it is your job as project manager to figure out how, if at all, you
can accommodate the change.

Hope Creep

Hope creep is the result of a project team member’s getting behind schedule,
reporting that he or she is on schedule, but hoping to get back on schedule by
the next report date. Hope creep is a real problem for the project manager.
There will be several activity managers within your project, team members
who manage a hunk of work. They do not want to give you bad news, so they
are prone to tell you that their work is proceeding according to schedule when,
in fact, it is not. It is their hope that they will catch up by the next report period,
so they mislead you into thinking that they are on schedule. The activity man-
agers hope that they will catch up by completing some work ahead of sched-
ule to make up the slippage. The project manager must be able to verify the
accuracy of the status reports received from the team members. This does not
mean that the project manager has to check into the details of every status
report. Random checks can be used effectively.

Effort Creep

Effort creep is the result of the team member’s working but not making
progress proportionate to the work expended. Every one of us has worked on
a project that always seems to be 95 percent complete no matter how much
effort is expended to complete it. Each week the status report records progress,
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but the amount of work remaining doesn’t seem to decrease proportionately.
Other than random checks, the only effective thing that the project manager
can do is to increase the frequency of status reporting by those team members
who seem to suffer from effort creep.

Feature Creep

Closely related to scope creep is feature creep. Feature creep results when the
team members arbitrarily add features and functions to the deliverable that
they think the customer would want to have. The problem is that the customer
didn’t specify the feature, probably for good reason. If the team member has
strong feelings about the need for this new feature, formal change manage-
ment procedures can be employed.

=sssmm The change management process is discussed in Chapter 10.

An example illustrates the point. The programmer is busy coding a particular
module in the system. He or she gets an idea that the customer might appreci-
ate having another option included. The systems requirements document does
not mention this option. It seems so trivial that the programmer decides to
include it rather than go through the lengthy change process.

While this approach may seem rather innocent, let’s look at some possible con-
sequences. First of all, because the feature is not in the system requirements
document, it is also not in the acceptance test procedure, the systems docu-
mentation, the user documentation, and the user training program. What will
happen if something goes wrong with the new option? How will another pro-
grammer know what to do? What will happen when the user discovers the
option and asks for some modification of it? You can see the consequences of
such an innocent attempt to please. The message here is that a formal change
request must be filed, and if it is approved, the project plan and all related
activities will be appropriately modified.

Project Classifications

In this section, we characterize projects in terms of a detailed set of variables.
The value of these variables is used to determine which parts of the project
management methodology must be used and which parts are left to the dis-
cretion of the project manager to use as he or she sees fit.
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Classification by Project Characteristics

Many organizations have chosen to define a classification of projects based on
such project characteristics as these:

m Risk—Establish levels of risk (high, medium, low)
m Business value—Establish levels (high, medium, low)

m Length—Establish several categories (i.e., 3 months, 3 to 6 months, 6 to
12 months, etc.)

m Complexity—Establish categories (high, medium, low)

m Technology used—Establish several categories (well-established, used
somewhat, basic familiarity, unknown, etc.)

m Number of departments affected—Establish some categories (one, few,
several, all)

m Cost

The project profile determines the classification of the project. The classifica-
tion defines the extent to which the project management methodology is to be
used.

We strongly advocate this approach because it adapts the methodology to the
project. “One size fits all” does not work in project management. In the final
analysis, we defer to the judgment of the project manager. Apart from the parts
required by the organization, the project manager should adopt whatever
parts of the methodology he or she feels improves his or her ability to help suc-
cessfully manage the project. Period.

Project types are as follows:

Type A projects. Projects of Type A are the high-business-value, high-
complexity projects. They are the most challenging projects the organiza-
tion undertakes. Type A projects use the latest technology, which, when
coupled with high complexity, causes risk to be high also. To maximize the
probability of success, the organization requires that these projects utilize
all the methods and tools available in their project management methodol-
ogy. An example of a Type A project is the introduction of a new technol-
ogy into an existing product that has been very profitable for the company.

Type B projects. Projects of Type B are shorter in length, yet they still are
significant projects for the organization. All of the methods and tools in the
project management process are probably required. The projects generally
have good business value and are technologically challenging. Many prod-
uct development projects fall in this category.
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Type C projects. Projects of Type C are the projects occurring most fre-
quently in an organization. They are short by comparison and use estab-
lished technology. Many are projects that deal with the infrastructure of the
organization. A typical project team consists of five people, the project
lasts six months, and the project is based on a less-than-adequate scope
statement. Many of the methods and tools are not required for these
projects. The project manager uses those tools, which are optional, if he
or she sees value in their use.

Type D projects. Projects of Type D just meet the definition of a project
and may require only a scope statement and a few scheduling pieces of
information. A typical Type D project involves making a minor change
in an existing process or procedure or revising a course in the training
curriculum.

Table 1.1 gives a hypothetical example of a classification rule.

These four types of projects might use the parts of the methodology shown in
Figure 1.2. The figure lists the methods and tools that are required and optional
given the type of project.

Project Management Process Project Classification
A B C D
Define
Conditions of Satisfaction R R (0] (0]
Project Overview Statement R R R R
Approval of Request R R R R
Plan
Conduct Planning Session R R (6] (6]
Prepare Project Proposal R R R R
Approval of Proposal R R R
Launch
Kick-off Meeting R R (@) (0]
Activity Schedule R R R R
Resource Assignments R R R (0]
Statements of Work R (0] (0] 0]
Monitor/Control
Status Reporting R R R R
Project Team Meetings R R (e} (¢}
Approval of Deliverables R R R R
Close
Post-Implementation Audit R R R R
Project Notebook R R o (6]
R = Required O = Optional

Figure 1.2 The use of required and optional parts of the methodology by type of project.
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Table 1.1 Example Project Classes and Definitions

TECH- LIKELIHOOD
DURATION COMPLEXITY NOLOGY OF PROBLEMS
Type A > 18 months  High High Breakthrough Certain
Type B 9-18 months Medium Medium Current Likely
Type C  3-9 months  Low Low Best of breed Some
Type D < 3 months Very low  Very low Practical None

Classification by Project Type

There are many situations where an organization repeats projects that are of
the same type. Following are some examples of project types:

m Installing software
Recruiting and hiring

Setting up hardware in a field office

|
|
m Soliciting, evaluating, and selecting vendors
m Updating a corporate procedure

|

Developing application systems

These projects may be repeated several times each year and probably will fol-
low a similar set of steps each time they are done.

= Ve look at the ramifications of that repetition when we discuss Work Breakdown
Structure templates in Chapter 4.

It is important to note then that we can classify project by type of project. The
value in doing this is that each type of project utilizes a specific subset of the
project management methodology. For example, projects that involve updat-
ing a corporate procedure are far less risky than application systems develop-
ment projects. Therefore, the risk management aspects of each are very
different. Risk management processes will be less important in the corporate
procedure project; conversely, they will be very important in the applications
development project.

Putting It All Together

You now should know that we advocate a very specific definition of a project.
If a collection of work is to be called a project, it must meet the definition. Once



we know that it is a project, it will be subjected to a specific set of requirements
as to its management. That is the topic of the next chapter.

Discussion Questions

1. Suppose the scope triangle were modified as follows: Resource Availability
occupies the center. The three sides are Scope, Cost, and Schedule. Inter-
pret this triangle as if it were a system in balance. What is likely to happen
when a specific resource on your project is concurrently allocated to more
and more projects? As project manager, how would you deal with these
situations? Be specific.

2. Where would you be able to bring about cost savings as a program man-
ager for a company? Discuss these using the standard project constraints.

3. Discuss ways that scope creep occurred on projects with which you have
been associated. Was the project manager able to reverse scope creep? Is it
possible to reverse scope creep? Defend either your yes or no answer.



What Is Traditional
Project Management?

A manager...sets objectives,...organizes,...motivates,...
communicates,...measures,...and develops people.
Every manager does these things—knowingly or not.
A manager may do them well or may do them
wretchedly but always does them.

—Peter Drucker

Principles of Traditional Project Management
When we think of the principles of management, we usually associate them with

the management of people. The management of people includes defining what
the business unit will do, planning for the number and type of staff who will
do it, organizing the staff, monitoring their performance of the tasks assigned
them, and finally bringing a close to their efforts. Those same principles also
apply to projects.

Chapter Learning Objectives

After reading this chapter you will be able to:

¢ Understand the relationship between people management and project
management

Appreciate the importance of project planning
Recognize the characteristics of projects that fail
Understand the five phases of the traditional project management life cycle

See how the project plan is a model

® 6 & o o

Use the tools of quality management as they apply to improving the process
of traditional project management
(continued)
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Chapter Learning Objectives (continued)

¢ Understand how risk management can be applied to the steps that describe
the traditional project management process

¢ Understand the procurement process

¢ Explain the relationship between traditional project management and the
systems development life cycle

¢ Explain the relationship between traditional project management and the
new product development life cycle

¢ Appreciate the significance of the project pain curve

Project management is a method and a set of techniques based on the accepted
principles of management used for planning, estimating, and controlling work
activities to reach a desired end result on time—within budget and according
to specification. The following sections investigate how these management
principles apply to the phases of a project.

Defining

One of the first tasks for project managers is to define the work that needs to
be done in their area of responsibility. Exactly the same task applies to people
management. In project management, however, the defining phase is very for-
mal, while in people management it can often be informal.

There is a parallel in traditional project management (TPM). For the project
managet, defining the tasks to do is a preliminary phase of the project life cycle
and an important one. In this phase, the requestor (also known as the cus-
tomer) and the project manager come to an agreement about several important
aspects of the project. Regardless of the format used, every good defining
phase answers five basic questions:

m What is the problem or opportunity to be addressed?
m What is the goal of the project?

m What objectives must be met to accomplish the goal?

m How will we determine if the project has been successful?

m Are there any assumptions, risks, or obstacles that may affect project
success?

The defining phase sets the scope of the project. It forms the basis for deciding
if a particular function or feature is within the scope of the project.
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Remember, even the best of intentions to define project scope will fall short of
the mark. The scope of the project can change for a variety of reasons, which
we investigate in Chapter 10 in the section titled Managing Change—sometimes
far more frequently than the project manager would prefer. As mentioned in
the previous chapter, these changes are called scope creep; they are a way of life
in today’s organizations. Scope creep can be the bane of the project manager if
it is not dealt with effectively. Scope creep occurs for a variety of reasons, from
something the client forgot to include in the business requirements document
to a change in business priorities that must be reflected in the project.

The project manager must respond to scope creep by documenting the alter-
native courses of action and their respective consequences on the project plan.
A good project manager will have a formal change management process in
place to address scope creep. We have much more to say on this topic in Chap-
ter 10.

Planning

How often have you heard it said that planning is a waste of time? No sooner
is the plan completed than someone comes along to change it. These same
naysayers would also argue that the plan, once completed, is disregarded and
merely put on the shelf so the team can get down to doing some real work. In
people management, the planning activity involves deciding on the types of
people resources that will be needed to discharge the responsibilities of the
department. That means identifying the types of skills needed and the number
of people possessing those skills.

In TPM the project plan is indispensable. Not only is it a roadmap to how the
work will be performed, but it is also a tool for decision making. The plan sug-
gests alternative approaches, schedules, and resource requirements from
which the project manager can select the best alternative.

=mmmm Understand that a project plan is dynamic. We expect it to change. A complete plan
will clearly state the tasks that need to be done, why they are necessary, who will
do what, when it will be completed, what resources will be needed, and what crite-
ria must be met in order for the project to be declared complete and successful.
However, TPM is not designed for change, even though it is expected. In Part Il of the
book, we discuss project management approaches that are designed for change. One
of the many advantages of these approaches is that change is accommodated within
the process itself. Change in the TPM world is something the project manager would
rather not deal with. Change to the project manager who is using the approaches
discussed in Part Il is a necessary ingredient of a successful project.
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There are three benefits to developing a project plan:

Planning reduces uncertainty. Even though we would never expect the
project work to occur exactly as planned, planning the work allows us to
consider the likely outcomes and to put the necessary corrective measures
in place.

Planning increases understanding. The mere act of planning gives us a
better understanding of the goals and objectives of the project. Even if
we were to discard the plan, we would still benefit from having done the
exercise.

Planning improves efficiency. Once we have defined the project plan and
the necessary resources to carry out the plan, we can schedule the work to
take advantage of resource availability. We also can schedule work in par-
allel; that is, we can do tasks concurrently, rather than in series. By doing
tasks concurrently, we can shorten the total duration of the project. We can
maximize our use of resources and complete the project work in less time
than by taking other approaches.

Just as Alice needed to know where in Wonderland she was going, so does the
project manager. Not knowing the parameters of a project prevents measure-
ment of progress and results in never knowing when the project is complete.
The plan also provides a basis for measuring work planned against work
performed.

Executing

Executing the project plan is equivalent to authorizing your staff to perform
the tasks that define their respective jobs. Each staff member knows what
is expected of him or her, how to accomplish the work, and when to have it
completed.

Executing the project plan involves four steps. In addition to organizing the
people who will work on the project, a project manager also needs to do the
following;:

1. Identify the specific resources (person power, materials, and money) that
will be required to accomplish the work defined in the plan.

2. Assign workers to activities.

3. Schedule activities with specific start and end dates.

4. Launch the plan.

The final specification of the project schedule brings together all the variables
associated with the project. To facilitate this exercise, we introduce a number of
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tools and techniques that we have developed and religiously use in our con-
sulting practice. These are explained and illustrated in Chapters 6 through 11.

Controlling

As part of the planning process, an initial schedule is created. The schedule
lists the following;:

m What must be accomplished in the project
m When each task must be accomplished
m Who is responsible for completing each task

m What deliverables are expected as a result of completing the project

No matter how attentive the team is when creating the plan, the project work
will not go according to plan. Schedules slip—this is the reality of project man-
agement. The project manager must have a system in place that constantly
monitors the project progress, or lack thereof. The monitoring system summa-
rizes the completed work measured against the plan and also looks ahead to
forewarn of potential problems.

=mmmm Problem-escalation procedures and a formal change management process, which we
discuss in Chapter 10, are essential to effective project control.

Closing

Closing a project is a formal means of signaling the completion of the project
work and the delivery of the results to the customer. In managing people, the
equivalent action is to signal the end of a task with some sign of completion
and assign the individual to another task.

The closing phase evaluates what occurred during the project and provides
historical information for use in planning and executing later projects. This
historical information is best kept in a document called a project notebook. To be
useful, the notebook should be in an electronic form so that it is easy to retrieve
and summarize project information for use in projects currently being planned.
Every good closing provides answers to the following questions:

m Do the project deliverables meet the expectations of the requestor?
m Do the project deliverables meet the expectations of the project manager?

m Did the project team complete the project according to plan?
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m What information was collected that will help with later projects?

m How well did the project management methodology work and how well
did the project team follow it?

m What lessons have we learned from this project?

The closing phase is very important to TPM, but unfortunately it is the part
that is most often neglected or omitted by management. Rather than spending
time in the closing phase of this project, the project manager is under pressure
to get started on the next project. Often the next project is already behind
schedule and work hasn’t yet begun. It is easy for management to skip the
closing phase because it is perceived as an overhead expense, is easily over-
looked, and delays getting the next project underway.

Traditional Project Management Life Cycle

Over the years that we have consulted and offered training in TPM, we
observed a number of project management methodologies that, on first look,
seem to differ from one another. On closer examination, we actually found that
there are a number of underlying principles that are present in the more suc-
cessful methodologies. From them, we fashioned a TPM life cycle that was first
published by Weiss and Wysocki.!

Since that publication, we continue to compare this life cycle with client
methodologies. The results confirm our assumptions that features reoccur in
successful methodologies. More recently the Project Management Institute
published its Project Management Body of Knowledge (PMBOK), which has
an underlying life cycle that is remarkably similar to the one we adopted in
our consulting practice. The one we present in this book parallels PMBOK. If
your organization has a methodology in place, compare it to the model given
here. If you map your methodology to this life cycle, you may discover that
you already do bits and pieces of TPM without realizing it. You may not be
referring to each phase by the same names as we do, but the actions in that
phase are probably what you’ve been doing all these years. Take comfort, for
TPM can be defined as nothing more than organized common sense. In fact, if it
were not common sense, we would have a difficult time gaining any converts!

Joseph W. Weiss and Robert K. Wysocki, 5-Phase Project Management: A Practical Planning and
Implementation Guide (Reading, Mass.: Perseus Books, 1992), ISBN 0-201-56316-9.



What Is Traditional Project Management? 23

Phases of Traditional Project Management
There are five phases to the TPM life cycle, each of which contains five steps:

1. Scope the project.
m State the problem/opportunity.
m Establish the project goal.
m Define the project objectives.
m [dentify the success criteria.
m List assumptions, risks, and obstacles.
2. Develop the project plan.
m [dentify project activities.
m Estimate activity duration.
m Determine resource requirements.
m Construct/analyze the project network.
m Prepare the project proposal.
3. Launch the plan.
m Recruit and organize the project team.
m Establish team operating rules.
m [evel project resources.
m Schedule work packages.
m Document work packages.
4. Monitor/control project progress.
m Establish progress reporting system.
m [nstall change control tools/process.
m Define problem-escalation process.
m Monitor project progress versus plan.
m Revise project plans.
5. Close out the project.
m Obtain client acceptance.
m [nstall project deliverables.
m Complete project documentation.
m Complete post-implementation audit.
|

Issue final project report.
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The five phases are performed in sequence, with one feedback loop from the
monitor/control progress phase to the develop detailed plan phase. This
model is adapted from the PMI PMBOK and from an earlier work of one of the
authors (Weiss and Wysocki).?

Figure 2.1 shows the TPM life cycle. The following sections walk you through
the five phases of the TPM life cycle. Please refer to this figure as you read the
following sections.

Scope the Project

The first phase of the TPM life cycle is the scoping phase. This phase is the one
most often given the least attention. The scoping phase plans the project.

Planning—or rather, effective planning—is painful. For many people, plan-
ning doesn’t seem like real work. Projects are always behind schedule, so we
are tempted to skip planning so that we can get down to the real work of the
project. Experience has shown that good planning can actually decrease the
time required to complete a project, even taking the planning time into account.
Planning reduces risk and, in our experience, can increase productivity by as
much as 50 percent. We find it interesting that project teams do not have time to
plan, but they do have time to do work over again. What insanity!

Every project has one goal. The goal is an agreement between the requestor
and the project manager about the deliverable—what is to be accomplished
in the project. The goal tells the project developers where they are going so
that, when the project is completed, they know it. Ideally, the scoping phase
begins with an exchange of information between a requestor and a provider
(usually the project manager). The information exchange usually involves a
conversation between the two parties to assure one another that the request is
clearly understood and the response, in the form of deliverables, is also clearly
understood.

In our TPM life cycle, the goal is bounded by a number of objective statements.
These objective statements clarify the fuzziness of the goal statement. Taken as
a pair, the goal and objective statements scope the project. They are the frame-
work within which the entire project planning process can be successfully
conducted.

Joseph W. Weiss and Robert K. Wysocki, 5-Phase Project Management: A Practical Planning and
Implementation Guide (Reading, Mass.: Perseus Books, 1992), ISBN 0-201-56316-9.
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Scope the Project

* State the problem/opportunity.
* Establish the project goal.

* Define the project objectives.

* ldentify the success criteria.

* List assumptions, risks, obstacles.

Launch the Plan

* Recruit and organize project team.
* Establish operating rules.

* Level project resources.

* Schedule work packages.

* Document work packages.

Close out the Project

* Obtain client acceptance.

* Install project deliverables.

* Complete project documentation.

* Complete post implementation audit.
* Issue final project report.

e ™
Develop Detailed Plan

* Identify project activities.
* Estimate activity duration.
* Determine resource requirements.

* Construct/analyze project
network diagram.

* Prepare the project proposal.

e N
Monitor/Control Project Progress

* Establish progress reporting system.
* Install change control tools/process.
* Define problem escalation process.
* Monitor project progress vs. plan.

* Revise project plans.

N J
Figure 2.1 The TPM life cycle.
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Once the scope is complete, it is documented in the form of the Project
Overview Statement (POS). The POS is a brief document (usually one page) that
describes, in the language of the business, the following:

m What problem or opportunity is addressed by the project?

m What are the project’s goal and objectives?
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m How will success be measured?

m What assumptions, risks, and obstacles may affect the project that you
wish to call to the attention of senior management?

The POS, or some form of it, is in wide use. We can trace the early history of the
POS back to Texas Instruments in the early 1960s. TI used the POS to allow any-
one in the organization to submit an idea for a project. It was the company’s
version of a project initiation form. The POS is also referred to as a document of
understanding, scope statement, initial project definition, and statement of
work. In our consulting practice, we have encountered organizations that
require risk analysis, cost/benefit analysis, return on investment calculations,
internal rate of return estimates, and break-even analysis as attachments to the
POS. This information is used to decide whether the project should go forward
to the detailed planning phase. If the project, as described in the POS, is
approved, it moves to the detailed plan phase.

Develop the Detailed Plan

The second phase of the TPM life cycle is to develop the project plan. In this
phase, the details about the project are determined. This may be an exercise for
one or two individuals, but it often takes place in a formal planning session
attended by those who will impact or be impacted by the project.

We cover this planning session in more detail in Chapter 8.

The deliverable from this planning session is the project proposal. This docu-
ment includes the following;:

m A detailed description of each work activity

m The resources required to complete the activity
m The scheduled start and end date of each activity
-

The estimated cost and completion date of the project

In some organizations there can be any number of attachments, such as feasi-
bility studies, environmental impact statements, or best-of-breed analysis.

The project plan is a description of the events to come. In that sense, it is a
model of the project. As events occur in the project, the model is affected and
can change to describe how future events in the project are likely to occur.

Because the project plan is a model, we can use it to test alternative strategies
for redirecting future events. As project work begins, the nature of the project
changes—sometimes radically. Activities can get behind or ahead of schedule;
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team members can be reassigned, leave the company, or get sick. Market situ-
ations can change, rendering all or some of the project objectives obsolete.
These events can occur one at a time or in clumps, and the project manager
must be ready to analyze, decide, and act. You should already have an appre-
ciation for the complexity of the project plan and work. There are, in fact, sev-
eral dimensions to consider when trying to formulate a going-forward
strategy. Here are just a few:

m If a project activity finishes earlier or later than the schedule date, can the
resource schedule for later activities be adjusted accordingly?

m If one or more project activities finish late, can other resources assigned to
the project be reallocated to restore the project to its original schedule?

m How can the project manager simultaneously compress the project sched-
ule while avoiding unresolvable resource scheduling conflicts?

m What resources can be reallocated from one project to another without
adversely affecting each project’s schedule?

Any one of these decision situations involves a number of interdependent
variables. It is unlikely that any project manager could process these variables
and all of the possible variations without the aid of a computer-based project
model and the supporting software, such as Microsoft Project 2002, ABT Work-
bench, Open Plan, or any one of several other software packages.

Once the project proposal is approved, the project enters the next phase of the
TPM life cycle, in which the final details of the work schedule are completed
and project work begins.

Launch the Plan

The third phase of the TPM life cycle is to launch the plan. In this phase, the
project team is specified. It is important to eliminate the notion that an indi-
vidual is solely responsible for the success (or failure) of the project. It is true
that you can point to examples in which the efforts of an individual brought
the project to successful completion, but these events are rare. Although some
of the specific team members could have been identified earlier in the life
cycle, additional members are identified during this stage. In contemporary
organizations, the project team is often cross-functional and can span other
organizational boundaries.

In addition to identifying the team at this time:
m The exact work schedules are determined.

m Detailed descriptions of the tasks in the project are developed.

m Team operating rules, reporting requirements, and project status meetings
are established.
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The completion of this final planning activity signals the beginning of the
monitoring phase.

Monitor/Control Project Progress

As soon as project work commences, the project enters the monitoring phase.
A number of project status reports will have been defined in the previous
phase and are used to monitor the project’s progress. Some of these reports are
used only by the project team, while others are distributed to management and
the customer.

Change management is a big part of this phase, and procedures will have been
installed as part of the launch phase to process change requests. Change
requests will always cause some amount of project replanning. When the
requests are received, the feedback loop is activated, and the project manager
revisits the project plan to identify ways to accommodate the change request.
Problems also can occur as work finishes ahead of or behind schedule. A prob-
lem-escalation procedure will have been defined during the launch phase to
handle these situations.

Close Out the Project

The final phase of the TPM life cycle begins when the customer says the proj-
ect is finished. The “doneness criteria” will have been specified and agreed to
by the customer as part of the project plan. A number of activities occur to close
out the project:

m Install the deliverables.
m File final reports and documentation.
m Perform a post-implementation audit.

m Celebrate!

Levels of Traditional Project Management

There are three variations to the TPM life cycle. Which cycle you use in a given
project depends on what management needs you are trying to meet.

Defining, planning, organizing. This first and simplest of the three cycles
is concerned with getting the project going. There is no follow-up on per-
formance against plan. We have encountered a number of situations in
which one person will be solely responsible for completing all project
activities. In such cases there is value in planning the project, but limited
value in implementing the control and close phases. Here the project
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manager and client are often the same person and the interest is only in
laying out a strategy for doing the work. Often the project following this
cycle will have to be planned in conjunction with one or more other pro-
jects. The intent is to set a time line for completing the project in conjunction
with others underway. This cycle is closely related to good time-management
practices. If you keep a to-do list, you will find your habits are quite com-
parable to this three-part cycle.

Defining, planning, organizing, controlling. The second cycle is most
often thought of as project management. Getting the project started is only
half (or actually much less than half) of the effort. The more people, the
more activities, and the more resources involved, the more likely the proj-
ect manager will need to follow with the control function. Things will go
wrong—you can bet on it. A mechanism needs to be in place to identify
problems early on and do something to keep the project moving ahead as
planned.

Defining, planning, organizing, controlling, closing. The astute project
manager will want to learn from the project that follows this cycle. Several
questions can be answered from an audit of the records from completed
projects.

msssmm Chapter 11 focuses on the closing activities.

Quality Management

In order to meet customer requirements, and do so on time and within budget,
the project manager must incorporate sound quality management practices.
He or she will be concerned with the quality of the following:

m The product/service/process that is the deliverable from the project

m The project management process itself

Countless books have been written on the product side of quality; we will not
repeat those presentations here. Others have done a far better job than we
could hope to achieve in this book. The bibliography in Appendix B lists some
publications that may be of interest to you.

In this section we focus on the process of TPM. Our emphasis is on the two tools
and techniques that we have successfully integrated and used in our consulting
practice to improve the process of TPM: the Continuous Quality Management
Model and the Process Quality Management Model.
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Continuous quality management is a procedure that a company can use to improve
its business processes. It is a way of life in those organizations that want to attain
and sustain a competitive position in fast-paced information age industries. As
shown in Figure 2.2, continuous quality management begins with a definition of
vision, mission-critical success factors, and business processes.

A second tool is integrated after the definition steps. This tool, process quality
management, is used to relate critical success factors to business processes. This
establishes the foundation on which the Continuous Quality Management
Model proceeds to conduct a gap analysis that identifies processes and steps
within processes where improvement opportunities might be made. Any num-
ber of improvement projects can be undertaken, and the resulting improve-
ments are checked against targeted improvements and further projects
commissioned. Because new improvement opportunities always present them-
selves, a series of feedback loops, shown in Figure 2.2, continues the process.

Continuous Quality Management Model

Continuous quality management is most evident in those organizations that are
customer-driven. Levi Strauss, Motorola, and Xerox are but a few. The compa-
nies that have applied for or won the coveted Baldrige Award, an award recog-
nizing exemplary quality management within the company, are also on the list.

The Continuous Quality Management Model shown in Figure 2.2 is cyclical, as
depicted by the feedback loops. Feedback loop A occurs when there have been
significant process changes and the relationship between critical success fac-
tors (CSF) and process may have changed. Feedback loop B occurs when a
business process may have changed and affected the gap analysis. Feedback
loop C simply continues the priority scheme defined earlier and selects
another business process for improvement. Feedback loop D usually involves
continued improvement efforts on the same business process. The results of
the current project may not have been as expected, or new improvement ideas
may have arisen while the current project was being conducted. That is, the
TPM phase of the model is adaptive. Scope changes will often result from
lessons learned during project execution.

Process Quality Management Model

Figure 2.3 is a schematic of the Process Quality Management Model (PQMM).
We have used this model successfully in our project management engage-
ments that involve quality improvement programs. The model is based on the
assumption that the enterprise has documented its mission, vision, and CSFs.
With these in place, the processes that drive the business are identified and
related to the CSFs using a grading system in which each business process is
assigned a grade of A (excellent) through E (embryonic).
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Figure 2.2 Continuous Quality Management Model.
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Critical Success Factors

Best-of-breed product quality
New products that satisfy market needs
Excellent suppliers
Motivated, skilled workers
Excellent customer satisfaction
New business opportunities
Lowest delivered cost
Count
Business Process Quality
P1 Research the market X X|X 3|C
P2 Measure customer satisfaction X XX 4D
P3 Advertise products XXX 3(B
P4 Monitor competition X[X[X X[X|[X|6]|D
P5 Measure product quality X|X[X X X|5(D .
P6 Educate vendors X|X[X X 4|E
P7 Train employees XX X|IX[X[X]|5|C ! ! 6
P8 Define new product requirements XX X[ X 4(C 212 5
P9 Process customer orders X X|2|B 1 1 1 4
P10  Develop new products X|X[X X|X[X|6|B
P11 Monitor customer complaints X X 3|D ZONED |1 i ’
P12 Negotiate manufacturing design X|X[X XX 5|p| ZONE2 1 2
P13 Define future skills and needs X X X 3(C ZONE 3 1
P14  Select and certify vendors X|X[X XX 5|C 0
P15  Promote the company X[X]|X 3|C
P16  Support installed products X X X|3|E ElPjCfB[A]?
P17  Monitor customer and prospect's business X XX 3(B
P18  Announce new products X[X|X 3(C ZONE 1 ZONE 2 ZONE 3
P4 P10 P14 P3P
P12 P8 P7 P17 P13
P6 P11 P8 P15
P2 P18
P16
P5

Figure 2.3 The process quality management matrix.

The next step is to identify which business processes affect which CSFs and
mark each with an X, as shown in Figure 2.3. The number of CSFs that have
been related to each business process is counted, and the results are tabulated
into the zone map. For example, in Figure 2.3 there are two business processes
(P7 and P14) that were given a grade of C and that are related to 5 CSFs. That
is reflected by the 2 in the cell that lies at the intersection of the column labeled
C and the row labeled 5 in the zone map.

By taking into account the process grade and the number of CSFs affected by
the process, business processes can be ranked according to the priority needs
for improvement programs. Those cells that lie in Zone 1 will contain data
points that identify business processes that are strong candidates for improve-
ment. In this example, P2, P4, P5, P6, P12, and P16 are business processes
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whose combination of grade and number of related CSFs identify them as
processes where improvement efforts should be focused. The results are ana-
lyzed to identify and prioritize improvement opportunities for a given process.
A project idea emerges out of this analysis, and the TPM life cycle begins.

Risk Management

In project management a risk is some future happening that results in a change,
either positive or negative, to the project. For the most part, risk is associated
with loss, at least in the traditional sense. Loss can be estimated. The estimate
is a combination of two factors:

m The probability that the event will occur

m The severity of the loss if the event occurs

This estimate forces a choice on the project manager’s part regarding what to
do, if anything, to mitigate the risk and reduce the loss that will occur.

s Newer risk theories deal with entrepreneurial risk where there is not only a proba-
bility of loss, but a possibility of gain. This is common in business where capital is
put at risk in order to fund a new business venture. For the most part, in this book
we deal with risk in the traditional sense where risk is the possibility of loss.

Risk management is a broad and deep topic, and we are only able to brush the
surface in this book. A number of reference books on the topic are available.
The bibliography in Appendix B lists some specific titles you can use as a ref-
erence. The risk analysis and management process that we briefly describe
answers the following questions:

m What are the risks?
What is the probability of loss that results from them?
How much are the losses likely to cost?

|
|
m What might the losses be if the worst happens?
m What are the alternatives?

|

How can the losses be reduced or eliminated?

m Will the alternatives produce other risks?

The business decision is to assess how the expected loss compares to the cost
of defraying all or some of the loss and then taking the appropriate action.
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With project management, the risks that need to be managed are those that
will hurt the project itself. While the project may impact the total business, the
total business isn’t the domain of the project manager.

Throughout the project management life cycle, several issues give rise to
increased risk of project failure. In a 2000 study, the Standish Group surveyed
more than 1000 IT managers on reasons why projects fail. The top 10 reasons
why projects succeed, according to this survey, are these:

Executive management support
User involvement

Experienced project manager
Clear business objectives
Minimized scope

Standard infrastructure

Firm basic requirements

Formal methodology

O P N D

Reliable estimates
Skilled staff

—_
<

Obviously, the lack of any of theses reasons would be a reason for projects to
fail.

Identifying Risk

To establish the risk management for the project, the project manager and proj-
ect team must go through several processes. The first is identifying risk.

In this part of the process the entire team is brought together to discuss and
identify the risks that are specific to the current project. We recommend that
the meeting focus solely on risk. A meeting with such a single focus lets the
entire project team know how important risk management is and gets every-
one thinking about the various risks involved in the project.

=mmmm Don't assume that you have identical risks on projects that look alike. Take some
time to identify the risks specific to the current project so that any new risks can
be identified and managed. While the experienced project manager certainly knows
what general type of risks there are on each project, the professional project manager
takes nothing for granted and always identifies risks for the project at the outset.
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Assessing Risk

As mentioned, there are two major factors in assessing risk. The first one is the
probability that the risk event will occur. For instance, if a project involves
migrating legacy systems to new systems, the interface points between the two
are often where problems occur. The professional project manager will have a
good sense of these types of risks and the chances they will occur.

= |If you are certain that an event will occur, it's not a risk; it's a certainty. This type of
event isn't handled by risk management. Because you are sure that it will occur, no
probability is involved. No probability, no risk.

When the team puts together the risk identification list, nothing should be
ruled out at first. Let the team brainstorm risk without being judgmental. The
team will put up some risks with small probabilities. Those risks are so small
that you can ignore them. For instance, the risk that a meteor will destroy the
building in which you work is miniscule. If you're worrying about things like
that meteor, you won’t be much of a project manager. It’s the risks that actually
might occur that you manage.

The second part of risk assessment is the impact the risk will have on the proj-
ect. If a risk has a probability of 50 percent that it will occur, you need to assess
what the impact will be, because a 50-50 chance of something happening is
fairly high. If, however, the risk event has a low impact rating, you won’t need
to manage it. This information should also be discussed at the first risk meeting.

To give a numerical score for a risk event, you simply multiply the probability
of the risk occurring times the impact that the event’s occurrence would have.
While at first glance this seems to be a rigorous mathematical process, it’s not.
The probability of an occurrence is subjective to a great extent, as is the impact
of the event. You should get advice from the team on both the probability of
occurrence and the impact risks will have on the project, but in the end your
experience and a good dose of common sense will give you a good start on
handling the risk.

Planning Risk Response

The next step in risk management is to plan, as much as possible, the responses
that will be used in the event that the identified risks occur. For instance, you
may want to include a clause in your hardware contract with the vendor that
if the servers don’t get to you by a certain date, they will pay a penalty. This
penalty gives the vendor an incentive to perform and mitigate the risks
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involved in late delivery of key equipment. For all the risks listed in the risk
identification that you choose to act upon, you should have some type of
action in mind. It’s not enough simply to list the risks; you need to plan to do
something about the risk events if they occur.

Another example of risk planning is the planning for key personnel. What will
you do if one of the key developers leaves the company before finishing the
coding? This risk will impact the project severely if it occurs. Having someone
capture code as it is written and debriefing with the developer each day are
two ways of dealing with the risk of key personnel loss. How many others can
you come up with? Coming up with contingency plans such as this is risk
response planning.

Risk Monitoring and Control

Once you've identified the risk, assessed the probability and impact of the
risks, and planned what to do if the risk event occurs, you need to monitor and
control the project risks. The process of writing down the risks and assessing
them makes everyone on the project team aware of their existence and is a
good place to start. You need to put together a risk log. This document lists all
risks that you want to manage, identifies who is supposed to manage the risk,
and specifies what should be done to manage the risk event. A risk log is a sim-
ple template that can be done in MS Word. Table 2.1 gives an example, and the
following bulleted list explains each column.

m The ID Number always remains the same, even if the risk event has
occurred and been managed. If you take the risk off of the list and file it
elsewhere, don’t assign the old number to a new risk. Leave the number
the same or there will be a great deal of confusion.

m The Risk Description is a short statement of the risk event.
m The Risk Owner is the person who has to manage the listed risk.

m The Action to Be Taken lists what the owner is going to do to deal with the
risk event.

m The Outcome tells you what happened.

Table 2.1 Risk Log Example

ID NUMBER RISK RISK ACTION TO
DESCRIPTION OWNER BE TAKEN OUTCOME



What Is Traditional Project Management? 37

Use this form to keep track of risk in the project and you’ll have control over it.
When you go to status meetings, you should always talk about risks and their
management by the team. Keep the risks in front of the team so that the vari-
ous members will be aware of what risks are coming up and what is to be done
about the risk event. It’s good project management.

Risk Assessment Example

You can use several tools to conduct risk assessment and perform risk man-
agement. They range from the very mathematical to more paper-and-pencil-
type tools. The tool described in the example that follows is the one we use in
our consulting practice. We chose it because of its ease of use and versatility.

The first step is to identify the risk drivers that may be operative on a given
project. These are the conditions or situations that may unfavorably affect proj-
ect success. These conditions represent a candidate list from which the list of
risk drivers that are appropriate for a given project is chosen. The list we start
with is shown in Figure 2.4. You can also tell the team that if they don’t see one
of their major risks listed, they should add it.

Candidate Risk Drivers

Find and prioritize (from A to ) the top 10 risk
drivers for a specific project.

Overambitious schedule

Overambitious performance
Underambitious budget

Unrealistic expectations

Misunderstood contract obligations
Unfamiliar technology or processes
Inadequate software sizing estimate
Unsuitable development model
Unfamiliar new hardware

Poorly defined requirements
Inadequately skilled personnel
Continuous requirements changes
Inadequate software development plan
Unsuitable organizational structure
Overambitious reliability requirements
Poor software engineering methods
Lack of adequate automation support
Lack of political support/need for project
Inadequate risk analysis or management

Figure 2.4 Candidate list of risk drivers.
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The second step is to pick the 10 top risk drivers for your project and rank
them from most likely to impact the project to least likely to impact the project.
Label them A (most likely) through J (least likely), and array the data as shown
in Figure 2.5.

The data given in the worksheet is from a hypothetical project. The columns
are the top 10 risk drivers that were identified from the candidate list. The col-
umn entries are 1 = low risk, 2 = medium risk, and 3 = high risk. Actually, any
metric can be used as long as the lower numbers are at the low-risk end and
the higher numbers are at the high-risk end. The rows are steps in a process.
For the sake of an example, we chose steps from a hypothetical systems devel-
opment life cycle. Any collection of process steps may be used, and so the tool
has broad application to a variety of contexts. The row and column totals are
evaluated relative to one another and to scores from similar projects. These
totals tell the story. High column totals suggest a risk driver that is operative
across a number of steps in the process. High row totals suggest a process step
that is affected by several risk drivers. Finally, the total for the whole work-
sheet gives us a percentage figure that can be used to compare this project
against similar completed projects. The percentage is relative, but it may sug-
gest a rule that gives an early warning of projects that are high risk overall.

To analyze the resulting scores, first examine column totals that are large rela-
tive to other column totals. In the example, we should focus on the risk drivers
associated with columns C, D, E, and F. Because their column totals are high,
they can potentially affect several process steps. The project team should iden-
tify strategies for either reducing the probability of the risk occurring or miti-
gating its impact, or both, should the event associated with that risk occur. The
row totals can be analyzed in the same fashion. In the example, integration has
the highest row total (27). That indicates that several risk drivers are related to
integration. The project team should pay attention to the work associated with
integration and look for ways to improve or better manage it. For example, the
team might choose to have more skilled personnel work on integration than
would otherwise be the practice.

Procurement Management

As a project manager, you will always have projects for which you must pro-
cure hardware, software, or services from outside sources. This process is
procurement, and the professional project manager must have a basic under-
standing of the procedure so that he or she can make sure that the organization
is getting the right materials at the best cost. To manage procurement, you need
to go through a few processes, which are discussed in the next few sections.
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Project Activity A B C D E F G H | J Score
Rgmnts Anlys 2 3 3 2 3 3 2 2 1 1 22
Specifications 2 1 32 2 2 1 2 2 3 20
Prel Design T 1 2 2 2 2 1 2 2 2 17
Design 2 1 2 2 2 3 1 2 2 1 18
Implement 12 2 3 3 2 1 2 2 1 19
Test 2 2 2 2 2 3 2 2 2 2 21
Integration 32 3 3 3 3 2 3 3 2 27
Checkout 12 2 3 3 3 2 3 2 2 23
Operation 2 2 3 3 3 3 3 3 1 1 24
Score 16 16 22 22 23 24 15 21 17 15 191
Maximum score is 270. Risk level for this project is 191/270 = 71%.

Figure 2.5 Risk analysis worksheet.

Planning Procurement

Planning procurement involves both what you're going to procure and the time
that you're going to procure it. Also included in this planning is your address-
ing of the make or buy decision. Let’s talk about this decision first.

The standard IT organization usually has an opportunity to decide between
building the needed software or buying the off-the-shelf variety:

Buying. If no software is available, the decision is easy. You make the soft-
ware yourself. But most of the time, you're not doing something so unique
that someone hasn’t already done it once before. If you buy the software
off the shelf, you're getting software that has already been tested, and you
can contact users to see how it has worked. Buying off the shelf mitigates
the risk level, because you're not the first one using the application. While
this sounds nice, there is another factor to consider. By buying already-
written applications, you may not be getting something that exactly fits
your needs. So you have to balance the ease of getting an existing applica-
tion with the problem of not having something that fits exactly.

Making. The make decision for procurement means that you will be work-
ing with new code, testing it yourself, and then installing something com-
pletely new in the system. Actually, very few applications are completely
new; rather, some parts of them are.

From a procurement standpoint, you have to factor in which strategy is
the most efficient and cost-effective for the organization. Don’t just take a
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short-term look. If you use an off-the-shelf application and everyone is
unhappy with it, it’s going to cost you in the long run. Consider everything
before making your choice to procure.

After you've gone through the make-versus-buy decision, you need to look at
all the things you need to procure and when you need to procure them. What
you need will be made clearer by going through requirements gathering. This
process is a major part of the procurement process and can’t be overempha-
sized. When you're gathering requirements, talk to all the potential users and
get their requirements. Write down the list of requirements and circulate it to
everyone who contributed. You may need to negotiate some of the require-
ments because they may add too much cost to the project. Almost certainly, the
requirements you get the first day you ask for them will change by the time
you're ready to solicit bids for the project.

= Make sure that as the requirements list changes during this period, you keep the
document containing the requirements under version control. Failure to do this will
result in major confusion.

The “when” question is just as important as the “what.” If you need servers
four months from now, you don’t want to tie up the organization’s money
today. Look through all your needs, whether services or materials, to deter-
mine why you need them. This information gives you a way to manage your
budget, and good procurement helps keep the organization’s cash under con-
trol. You will get much of this information after you've defined the work
needed to complete the project. The sequence in which this work will be done
will give you some idea of when you need various items. When you procure is
a big part of procurement control and needs to be closely managed.

Soliciting Requests for Proposals

Once you've done your requirements gathering, you can begin to prepare pro-
curement documents for solicitation. These documents, called Requests for
Proposals (RFPs), are what the vendors use to determine how they should
respond to your needs. The clearer the RFD, the better off you and the vendor
are, because you will be giving basic information on what you want. The more
specific you are, the better the chance that the vendor will be able to respond
to you quickly and efficiently.

Many organizations have a procurement office. In this case, you need to give
them a document with your requirements and let them do their work. If you
don’t have a procurement office, you need to prepare a document to send to
the vendors. You'll want to have a lead writer, probably not you, and someone
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from legal to make sure that what you've asked for in the document is clear
and forms the basis for a contract between you and the vendor.

=ssmmm Remember that a contract always implies some type of adversarial relationship.
Both parties to the contract wish to get the best-possible terms for their sides. So,
as you put out an RFP, keep in mind that although you definitely want to get the
best-possible terms for your side, you must make sure the terms aren’t so difficult
that they prohibit many people from responding. You must encourage as much
participation in your RFP as possible. Don’t get into a draconian mode where the
RFP almost punishes those people that are responding to it.

You need to state the time conditions for response, which means that you state
how many days you will give people to respond, as well as how long you will
review the responses before making a choice. By putting a time line on both
the vendor and your organization, the process goes faster, and expectations are
clear at the beginning of the process.

Managing RFP Questions and Responses

You need to have some mechanism where you can answer questions concern-
ing the RFP. There are a couple key ways to do this.

m You can call a vendor meeting at which you answer all questions posed
by the vendors that are present. However, after the meeting, you must
also publish, in some form, your responses to the questions so that all
vendors, including those who were not present at the meeting, are given
a fair chance to see your response

m A more modern approach is to put your RFP online and to respond to
questions online. This arrangement gives everyone interested in respond-
ing to your RFP a chance to see other organization’s questions and to have
a permanent record of your responses to questions posed. This process
works only if you have someone constantly monitoring the Web site for
questions and then someone who is responsible for answering the ques-
tions. This process also eliminates the burden of vendors traveling to a
company that may be far away geographically. By going online, you level
the playing field for all vendors.

Selecting Vendors

Before you even start reading the responses to your proposal, set the standards
for choosing a given vendor. These criteria may be technically based, experi-
ence based, or cost based, but whatever basis you use for choosing a vendor, it
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must remain the same for all of the vendors. If you are a public company, every
vendor you've turned down will ask for a copy of the winning bid. If they
think they have a better bid, all sorts of nasty things may occur (read: legal
action). If, however, you have a standards chart, you can point out that every-
one was rated with the same criteria and that the winner had the best overall
number. By determining your criteria for choice early in the process, it is eas-
ier to make a decision and then to defend it if need be.

Managing Contracts

Specifically, in the case where the application is to be written solely by the ven-
dor, the project manager’s primary job is contract management. Contract man-
agement involves the following;:

m The vendor must supply you with deliverable dates so that you can tell if
the project is on time.

m The vendor should also supply a Work Breakdown Structure detailing
how the vendor decomposes the scope of the project and showing the
tasks that make up the completion of a deliverable.

m You need to have regular status meetings to track progress. This meeting
should be formal and should occur on specified dates. The status meetings
should occur at least once a week, although in the early stages of the proj-
ect, you may choose to have them more often. The weekly status meetings
give you an idea of how the vendor is proceeding in fulfilling the contract,
and by having them at the weekly intervals, you won’t allow the project
to get very far off course. You can correct a week’s worth of problems;
anything longer than that starts making problems unmanageable.

In your contract, state who the contract manager will be for your organization.
If you are project managing the project, it will probably be you, but in some
organizations, contract management functions are handled by a specific
department or team. We prefer the contract management to be in the hands of
the project manager, or at least to have the project manager as part of the con-
tract management team.

s |f the contract is run on a deliverable basis—that is the vendor agrees to given deliv-
erables on certain dates—it is extremely important to state the payment mechanism.
The person who signs off on each deliverable is extremely important to the vendor
and should be specifically assigned in the RFP.
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Closing Out the Contract

Closing out the contract is often an overlooked function of the project manager.
It both certifies what has been done and gives all parties a chance to deal with
open issues and final payments. The professional project manager will be
aware of all of the steps that must be followed in the procurement process even
though he or she may not be the person directly responsible for managing
them. This is just another part of being a project management professional.
Consider the following as you bring a contract to a close:

m Lack of a clear understanding when the project is finished is a plague
that permeates IT. When you write your RFD, state clearly how the project
finishes and what the final deliverable is. Failure to do this will almost
always lead to cost overruns in the form of maintenance activities under
the heading of project work. State what the final product of the project is
to be, who is to determine if it has been delivered, and what is to be done
with any open issues. Make this information as clear as possible and you
will save the company thousands of dollars.

m After the contract is closed, make sure you file all of the materials used
during the project. These materials include the original RFP, the project
baseline, the scope statement, the WBS, the various plans used to manage
the project, and all changes, including those that were requested but
turned down. You also need to show all payments and make sure that
any subcontractors on the project were paid. Confirming that subcontrac-
tors have been paid is done through the vendor, who must show that all
payables to subcontracts have been made.

m Put all this information into a large file and keep it. How long? We have
seen instances of disputes coming up years after a project is finished.
Keep it as long as the project product is in use. As a matter of fact, keep
these records permanently.

Relationship between Traditional Project
Management and Other Methodologies

TPM methods are very robust. They can be applied to a variety of situations.
We can use the methods to plan a picnic or a trip to Mars. Regardless of the
application, the same steps apply. To illustrate exactly what we mean, let’s
look at the relationship between the typical TPM methodology and two other
methodologies.
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Systems development life cycle. Those of you who are software develop-
ment professionals will have recognized many similarities between the
TPM life cycle and the systems development life cycle. The two do, in fact,
have many things in common. Many organizations that claim to be practic-
ing project management have basically adapted their systems development
methodology to a pseudo-project management methodology. Although
this may work, in our experience several problems arise because of the
lack of specificity in some parts of the systems development methodology.
We also find that most systems development methodologies do not give
enough how-to details to support good TPM practices. Figure 2.6 shows
the commonality that exists between the project management life cycle
and a typical systems development life cycle. For each phase of the TPM
methodology, note the corresponding phase in the systems development
life cycle.

New product development life cycle. New product development can bene-
fit from a well-defined project management methodology. Just as there is
a similarity between systems development and TPM, there also is a simi-
larity between the product development life cycle and TPM. To see this,
consider Figure 2.7, which shows the parallelism between the two. Note
that each phase of the TPM methodology has a corresponding phase in
new product development. Much of what we have taught you about
TPM works very comfortably in the product development arena.

= Time to market is a critical success factor in new product development. In Chapters 6
and 7, we explain several TPM tools and techniques that can be used to reduce time
to market. For the project manager, that means that the time side of the triangle is
fixed and resource efficiency is not a binding constraint.

The Pain Curve

This chapter has given you a high-level overview of what we mean by TPM.
We introduced you to the life cycle of the project and discussed quality man-
agement and risk management as integral parts of TPM. Beginning with
Chapter 3 and extending through Chapter 11, we explore the five phases of the
TPM methodology in great detail. Our goal is to give you enough practical
examples and case exercises to get you started on the road to world-class proj-
ect management.
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Scope the Project

e State the problem/opportunity. Request Initiation

e Establish the project goal. Business Requirements
e Define the project objectives. Success Criteria

e Identify the success criteria.

L]

List assumptions, risks, obstacles.

4 4

Develop Detailed Plan

Identify project activities.

Estimate activity duration.
Determine resource requirements.
Construct/analyze project network.
Prepare the project proposal.

4 4

Launch the Plan

Develop Functional Requirements
Establish Phase Review Schedule

Recruit and organize project team.
Establish team operating rules.
Schedule work packages.

Write work packages.

Document work packages.

4 4

Monitor Control Progress

Identify the Development Team
Build the System

e Establish progress reporting system. Monitor Progress
e Install change control tools/process. Conduct Subsystem Test
¢ Define problem escalation process. Conduct Acceptance Test

e Monitor project progress vs. plan.
e Revise project plan.

4 4

Close out the Project

e Obtain client acceptance.

e Install project deliverables.

e Complete project documentation.

e Complete post implementation audit.
e [ssue final project report.

Evaluate System Performance
Conduct Post-Project Review

Figure 2.6 Traditional project management and systems development.
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Scope the Project

State the problem/opportunity.
Establish the project goal.

Define the project objectives.
Identify the success criteria.

List assumptions, risks, obstacles.

Establish New Product Objectives
Set Financial Goals
Establish Success Criteria

4

4

Develop Detailed Plan

e |dentify project activities.

e Estimate activity duration.

e Determine resource requirements.
e Construct/analyze project network.
e Prepare the project proposal.

Develop New Product Development
Plan

. 4

) 4

Launch the Plan

e Recruit and organize project team.
e Establish team operating rules.

e Schedule work packages.

e Write work packages.

e Document work packages.

Conduct Business Analysis
Conduct Competitor Analysis
Develop Marketing Strategy

. 4

4

Monitor Control Progress

Establish progress reporting system.
Install change control tools/process.
Define problem escalation process.
Monitor project progress vs. plan.
Revise project plan.

Monitor Product Progress
Track Performance Against Objectives
Initiate Production and Sales Plan
Test Market

. 4

4

Close out the Project

e Obtain client acceptance.

e Install project deliverables.

e Complete project documentation.

e Complete post implementation audit.
e Issue final project report.

Release Product to Product
Management

Figure 2.7 Product development life cycle and TPM.
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We would be remiss, however, if we did not warn you of what lies ahead. It is
easy to talk about the benefits of practicing sound TPM, but difficult to actu-
ally do it. The pressures of the job and the seemingly unrealistic deadlines we
all face tempt us to get on with the work and not spend the necessary time
preparing for work.

“Pay me now or pay me later” applies equally well to project planning. When
the team and your management are anxious for work to begin, it is difficult to
focus on developing a solid plan of action before you are pressed into service.
At times it would seem that the level of detail in the plan is overkill, but it is
not. You will have to accept that on faith at this point. The project manager
must resist the pressure to start project work and instead spend the time up
front generating a detailed project plan. It has been demonstrated that a poor
planning effort takes its toll later in the project as schedules slip, quality suf-
fers, and expectations are not met.

The pain curve (see Figure 2.8) tells us that proper planning is painful but pays
off in less pain later in the project. To not plan is to expose yourself to signifi-
cant pain as the project commences. In fact, that pain usually continues to
increase. It would continue to increase indefinitely except that someone usu-
ally pulls the plug on the project once the pain reaches unbearable levels. The
next chapters give you the skills you need to make project planning less
painful.

Pain

Poor
Good Planning

Planfing \

Time
Figure 2.8 The project management life cycle pain curve.
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Putting It All Together

You now have all of the fundamentals to begin a TPM project. In this chapter
we presented a high-level overview of the TPM life cycle. In the ensuing chap-
ters we dig deeper into the life cycle and show you step-by-step how to plan
and execute a traditional project.

Discussion Questions

1. Identify the points in the project management life cycle where client
involvement is needed. What specific action would you take as the project
manager to ensure that involvement?

2. The post-implementation audit is vitally important in improving the prac-
tice of project management and the process of project management, yet it
is always so difficult to get senior management and the client to allocate
the time to authorize and participate in these audits. Knowing that, what
would you as project manager do to help alleviate this problem?

3. Where in the five-phase life cycle of a project do you think the most fail-
ures occur? Defend your answer.

4. You are the project manager of a caveman group going out to hunt
mastodons. Describe your efforts at risk mitigation.

Case Study

Even though you are early in the process, determine for the case how you are
going to perform user acceptance testing and who are going to be the testers.
In your answer, be sure to include all functions that will be users of the product.



Scoping the Project

Prediction is very difficult, especially about the future.

—Neils Bohr

Define the problem before you pursue a solution.
—John Williams, CEO, Spence Corp.

Defining the Project

ever get there? So many times we have seen projects get off to a terrible start

I f you don’t know where you are going, how will you know when and if you

simply because there never was a clear understanding of exactly what was to
be done. This chapter gets you started on the right foot with a series of activi-
ties that lead to a clearly defined and understood definition of what the proj-
ect is all about. We begin with a communications tool called Conditions of
Satisfaction.

Chapter Learning Objectives

After reading this chapter, you will be able to:

*

*
*
*

L 2

Understand what managing client expectations really means
Explain the Conditions of Satisfaction development process
Develop the Conditions of Satisfaction document

Recognize the importance of maintaining the Conditions of Satisfaction
throughout the entire project life cycle

Define the basic parts and function of the Project Overview Statement

Write a saleable Project Overview Statement for your project idea using the
language of your business
(continued)
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Chapter Learning Objectives (continued)

¢ Understand the role of the Project Overview Statement in the project
management life cycle

Write clear goal and objective statements
Establish measurable criteria for project success

Identify relevant assumptions, risks, and obstacles

® 6 o o

Discuss attachments to the Project Overview Statement and their role in
project approval

L 2

Create a Project Definition Statement

¢ Understand the approval process for the Project Overview Statement

s The TPM approach assumes you have that clear understanding of what is to be done.
In Part 11 of this book, where we deal with extreme project management, we relax
that requirement and deal with situations where the goal is not clearly, or cannot be
clearly, defined.

If you look behind the list of the top 10 reasons why projects succeed, outlined
in Chapter 2, you will find that communications is a key to that success
in seven of the 10 reasons. Our assurance of effective communications is the
Conditions of Satisfaction (COS).

The deliverable from the Conditions of Satisfaction will be a one-page docu-
ment (with attachments) called the Project Overview Statement (POS). The Proj-
ect Overview Statement clearly states what is to be done. It is signed by the
parties who completed the Conditions of Satisfaction exercise. Once the POS is
approved, the scoping phase is complete.

Managing Client Expectations

Somehow clients always seem to expect more than we are prepared to deliver.
This expectation gap is more the result of a failure to communicate than it is of
anything else, and this lack of communications starts at the beginning of a
project and extends all the way to the end. We believe that it does not have to
happen. In this section we share a tool that we have used successfully for
many years. Understand at the outset that the tool is easy to explain and
understand, but difficult to put into practice.
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Sorting Wants versus Needs

We believe that the root cause of many problems that come up in the course of
a project originate in a disconnect between what the client says they want and
what they really need. The disconnect may come about because the client is
swept up in a euphoria over the technology and is so enamored with what
they see on the Web, for example, that they have convinced themselves they
have to have it without any further thought of exactly what it is they really
need. The disconnect can also come about because the client does not really
know what they need. TPM forces them into specifying what they want when
that is the absolute wrong thing to do. If there is any reason to believe that
what the client says they want is different from what they need, the project
manager has the responsibility of sifting and sorting this out ASAP. It would
be a mistake to proceed without having the assurance that wants and needs
are in alignment. You don’t want to start the project not knowing that the solu-
tion is in fact what will satisfy the client. That is one of the reasons for the Con-
ditions of Satisfaction, discussed in the next section.

Developing Conditions of Satisfaction

If we had to pick one area where a project runs into trouble, we would pick the
very beginning. For some reason, people have a difficult time understanding
what they are saying to one another. How often do you find yourself thinking
about what you are going to say while the other party is talking? If you are
going to be a successful project manager, you must stop that kind of behavior.
An essential skill that project managers need to cultivate is good listening
skills.

Good listening skills are important in the project planning phase for two dif-
ferent project situations:

m The first situation, and the ideal one, occurs when a client makes a request
for a project. At this point, two parties are brought together to define exactly
what the request is and what kind of response is appropriate. The deliver-
able from this conversation is a COS.

m The second, and more likely, situation, occurs when you inherit what we
call the “water cooler project.” As the name suggests, these are the projects
that are assigned to you when you accidentally meet your manager at the
water cooler. Up to that point, you probably had not heard of such a proj-
ect, but you now need to find out all about it ASAP. The COS document is
the result of your investigation.

This section describes the process for developing the COS.
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The conversations and negotiations that eventually lead to an agreed-on COS
have several dimensions. The process of developing the COS involves four
parts:

Request. A requestis made.

Clarification. The provider explains what he or she heard as the request.
This conversation continues until the requestor is satisfied that the provider
clearly understands the request. Both parties have now established a clear
understanding of the request.

Response. The provider states what he or she is capable of doing to satisfy
the request.

Agreement. The requestor restates what he or she understands that the
provider will provide. The conversation continues until the provider is
satisfied that the requestor clearly understands what is being provided.
At this point both parties have established a clear understanding of what
is being provided.

Let’s walk through an example. Suppose you want a certain model of widgets

in forest green to ship to your warehouse by December 1, 2003. You decide to

visit the manufacturer to make this request. The conversation would go some-

thing like this:

Requestor: I would like you to build five prototypes of the new forest green
widgets and ship them to my warehouse on December 1, 2003.

Provider: You are asking if we can get five green widget prototypes into
your warehouse by December 1, 2003?

Requestor: Actually, if you can get them shipped by December 1, 2003, that
will be acceptable. But remember, they have to be forest green.

Provider: So if on December 1, 2003, I can ship five forest green widgets to
your warehouse, you will be satisfied.

Requestor: Yes, but they must be the new model, not the old model.
Provider: The new model?

Requestor: The new model.

Provider: Ibelieve I understand what you have asked for.
Requestor: Yes, I believe you do.

Provider: Because of my current production schedule and the fact that
I'have to change paint colors, I can ship two forest green widgets on
November 25, 2003 and the remaining three on December 8, 2003.
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Requestor: If I understand you correctly, I will get five prototypes of the
new forest green widgets in two shipments—two prototypes on November
25 and three on December 8. Is that correct?

Provider: Not exactly. You won't receive them on those dates. I will ship
them to your warehouse on those dates.

Requestor: So, let me summarize to make sure I understand what you are
able to do for me. You will build a total of five prototypes of the new forest
green widgets for me and ship two of them on November 25 and the
remaining three on December 8?

Provider: That is correct.

Establishing Clarity of Purpose

By the time you leave, both you and the manufacturer have stated your posi-
tions and know that the other party understands your position. While the
example is simple, it does establish a language between you and the provider,
and both of you understand the situation. The seeds have been planted for a
continuing dialog. As the project work progresses, there will be changes that
can be dealt with effectively because the effort has been made up front to
understand each other.

The next step in the COS process is to negotiate to closure on exactly what will
be done to meet the request. Obviously, some type of compromise will be
negotiated. The final agreement is documented in the POS.

Our example was fairly simple. More than likely, the parties will not come
to an agreement on the first pass. This process repeats itself, as shown in Fig-
ure 3.1, until there is an agreed-to request that is satisfied by an agreed-to
response. As part of this agreement there will be a statement, called success
criteria, in the POS that specifies when and how the request will be satisfied. It
is important that this statement be very specific. Do not leave whether or not
the conditions have been met up to interpretation. An ideal statement will
have only two results—the criteria were met or the criteria were not met. There
can be no in-between answer here. The success criteria (aka doneness criteria)
will become part of the POS. The result is documented as the COS and
becomes input to the POS.
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Clarify
Request

Agree on
Response

Response

\4

Negotiate Agreement and
Write Project Overview Statement

Figure 3.1 Establishing the Conditions of Satisfaction.

This early step of establishing and agreeing to what will be done is very impor-
tant to the success of the project. It is difficult to do a thorough job, especially
when everyone is anxious to get to work on the project. It is also a painful
process. People can be impatient; tempers may flare. You may be inclined to
skip this step. Remember, pain me now or pain me later. You choose what you
are willing to live with. Even if the request seems straightforward, do not
assume that you understand what the requestor has asked or that the requestor
understands what you will provide, even if the request seems straightforward.
Always use the COS to ensure that you both understand what is expected.

Specifying Business Outcomes

As indicated in the previous section, it is a good idea to specify within the COS
what exactly the outcomes are that demonstrate the COS has been met. The
outcomes have been called success criteria, explicit business outcomes, and
objectives, among other names. Whatever term you use, you are referring to a
quantitative metric that signals success. We discuss that metric in more detail
later in the chapter. For now all we need say is that it is a quantitative measure
(profit, cost avoidance, improved service levels) that defines success.

Conducting Milestone Reviews

The COS is not a static agreement. It is a dynamic agreement that becomes part
of the continual project monitoring process. Situations change throughout the
project life cycle and so will the needs of the customer. That means that COS
will change. At every major project status review and project milestone, review
the COS. Do they still make sense? If not, change them and adjust the project
plan accordingly.
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Creating the Project Overview Statement

The Conditions of Satisfaction statement provides the input you need to gen-
erate the POS. The POS is a short document (ideally one page) that concisely
states what is to be done in the project, why it is to be done, and what business
value it will provide to the enterprise when completed.

The main purpose of the POS is to secure senior management approval and the
resources needed to develop a detailed project plan. It will be reviewed by the
managers who are responsible for setting priorities and deciding what projects
to support. It is also a general statement that can be read by any interested
party in the enterprise. For this reason, the POS cannot contain any technical
jargon that generally would not be used across the enterprise. Once approved,
the POS becomes the foundation for future planning and execution of the proj-
ect. It becomes the reference document for questions or conflicts regarding
project scope and purpose.

The POS serves other purposes, as well, including use in the following
situations:

Inherited project. There will be situations where you will inherit the proj-
ect. In these instances, the project has been defined and scoped; a budget,
staff resources, and completion date also have been determined. In this
scenario, do you write a POS? Yes!

There are several reasons to write a POS when you inherit a project.

The first is to become familiar with and understand the project and the
customer’s and management’s expectations. We can’t stress enough how
important it is for requestor and provider to ensure that what will be deliv-
ered is what the customer expects.

The second reason is that the POS will become the referent for the planning
team. It is the foundation on which the project plan will be built. The project
team can use the POS as the tiebreaker or referent, to resolve any misun-
derstandings. In this case, the project scope has been determined, and it is
up to the planning team to ensure that the resulting project plan is within
the scope of the project, as defined in the POS.

Unsolicited individual initiative. Many organizations use the POS as a
method for anyone in the organization to suggest an idea for increasing
efficiency, improving productivity, or seizing a business opportunity.
Because the POS can be drafted rather quickly by one person, it acts as a
way to capture a brief statement of the nature of the idea. Senior manage-
ment can react to the proposed idea without spending too much time. If
the idea has merit, the proposer will be asked to provide a detailed plan.
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The idea may be conditionally accepted, pending a little more justification
by the proposer. Again, the idea is pursued further if it has merit. Other-
wise, it is rejected at this early stage, before too much time and too many
resources are spent on needless planning.

A reference for the team. An equally important reason for writing a POS is

to give your team briefing information on the project. Besides reaching a
consensus with your customer on what will be done, the team members
need to have an understanding of the project at their level of involvement.
Think of this as a Conditions of Satisfaction for the team. Here the focus is
on ensuring that the project manager and the team have a common under-
standing of the project. The POS serves as a good briefing tool for staff
members who are added after the project commences. It helps them get up
to speed with their understanding of the project.

Parts of the POS
The POS has five component parts:

Problem/opportunity
Project goal

Project objectives
Success criteria

Assumptions, risks, obstacles

Its structure is designed to lead senior managers from a statement of fact
(problem/opportunity) to a statement of what this project will address (proj-
ect goal). Given that senior management is interested in the project goal and
that it addresses a concern of sufficiently high priority, they will read more
detail on exactly what the project includes (project objectives). The business
value is expressed as quantitative business outcomes (success criteria). Finally,

a

summary of conditions that may hinder project success are identified

(assumptions, risks, obstacles). Let’s take a look at each of these sections more
closely. An example POS is shown in Figure 3.2.
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OVERVIEW
STATEMENT

PROJECT Project Name

Project No.

Project Manager

Problem/Opportunity

Goal

Objectives

Success Criteria

Assumptions, Risks, Obstacles

Prepared by

Date

Approved by

Date

Figure 3.2 An example POS.



Stating the Problem/Opportunity

The first part of the POS is a statement of the problem or opportunity that the
project addresses. This statement is fact—it does not need to be defined or
defended. Everyone in the organization will accept it as true. This is critical
because it provides a basis for the rest of the document. The POS may not have
the benefit of the project manager’s being present to explain what is written or
to defend the reason for proposing the project to the management. A problem
or opportunity statement that is known and accepted by the organization is
the foundation on which to build a rationale for the project. It also sets the pri-
ority with which management will view what follows. If you are addressing a
high-priority area or high-business-value area, your idea will get more atten-
tion and senior management will read on.

There are several examples of situations that will lead to a statement of the
problem or opportunity that has given rise to this POS:

Known problem/opportunity area. Every organization has a collection of
known problems. Several attempts to alleviate part of or the entire problem
may have already been made. The POS gives proposers a way to relate
their idea to a known problem and to offer a full or partial solution. If the
problem is serious enough and if the proposed solution is feasible, further
action will be taken. In this case, senior managers will request a more
detailed solution plan from the requestor.

With the business world changing and redefining itself continuously,
opportunities for new or enhanced products and services present them-
selves constantly. Organizations must be able to take advantage of them
quickly because the window of opportunity is not wide and is itself con-
stantly moving. The POS offers an easy way to seize these opportunities.

Customer request. Internal or external customers make requests for prod-
ucts or services, and their requests are represented in the COS. The POS is
an excellent vehicle for capturing the request and forwarding it to senior
management for resolution. More recently, with the empowerment of the
worker, workers not only receive the request but also have the authority to
act on the request. The POS, coupled with the COS, establishes an excellent
and well-defined starting point for any project.

Corporate initiative. Proposals to address new corporate initiatives should
begin with the POS. There will be several ideas coming from the employ-
ees, and the POS provides a standardized approach and document from
which senior management can prioritize proposals and select those that
merit further planning. A standard documentation method for corporate
initiatives simplifies senior management’s decision-making process for
authorizing new projects.



59

Mandated requirements. There will be several instances in which a project
must be undertaken because of a mandated requirement. These could arise
from market changes, customer requirements, and federal legislation, as
well as other sources. The POS is a vehicle for establishing an agreement
between the provider and the decision maker about the result of the proj-
ect. The POS clarifies for all interested parties exactly how the organization
has decided to respond to the mandate.

Establishing the Project Goal

The second section of the POS states the goal of the project—what you intend
to do to address the problem or opportunity identified in the problem/oppor-
tunity section. The purpose of the goal statement is to get senior management
to value the idea enough to read on. In other words, they should think enough
of the idea to conclude that it warrants further attention and consideration.
Several submissions may propose the same issue. Because yours will not be
the only one submitted, you want it to stand out among the crowd.

A project has one goal. The goal gives purpose and direction to the project. It
defines the final deliverable or outcome of the project so that everyone under-
stands what is to be accomplished in clear terms. The goal statement will be
used as a continual point of reference for any questions that arise regarding
scope or purpose.

The goal statement must not contain any language or terminology that might
not be understandable to anyone having occasion to read it. In other words, no
techie talk allowed. It is written in the language of the business so that anyone
who reads it will understand it without further explanation from the proposer.
Under all circumstances avoid jargon.

Just like the problem or opportunity statement, the goal statement is short and
to the point. Keep in mind that the more you write, the more you increase the
risk that someone will find fault with something you have said. The goal state-
ment does not include any information that might commit the project to dates
or deliverables that are not practical. Remember, you do not have much detail
about the project at this point.

Unfortunately, we have a habit of accepting as cast in stone any number that
we see in writing, regardless of the origin of the number. The goal statement
should not include a specific completion date. (Easier said than done, we real-
ize.) If you expect management to ask for a date, estimate the date to the nearest
quarter, month, or week as appropriate, but with the caveat that the estimated
delivery date will become more specific as you learn more about project
specifics. It is important that management understand just how some of the
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early numbers are estimated, and that there is a great deal of variability in
those early estimates. Assure them that better estimates will be provided as the
project plan is built and as the project work is undertaken. Leave the specific
dates for the detailed planning session when a more informed decision can be
made.

Doran’s S.M.A.R.T. characteristics provide the criteria for a goal statement:'
Specific. Be specific in targeting an objective.

Measurable. Establish a measurable indicator(s) of progress.

Assignable. Make the object assignable to one person for completion.
Realistic. State what can realistically be done with available resources.

Time-related. State when the objective can be achieved—that is, duration.

In practice we have incorporated the S.M.A.R.T. characteristics into both the
POS and the project plan. The specific characteristic can be found in the prob-
lem/opportunity statement, the goal statement, and the objective statements
discussed later in this chapter. The measurable characteristic is incorporated
into the success criteria, discussed later in the chapter. The assignable, realistic,
and time-related characteristics are part of the project plan and are discussed
in Chapters 4 through 8.

Defining the Project Objectives

The third section of the POS is the project objectives. Think of objective state-
ments as a more detailed version of the goal statements. The purpose of objec-
tive statements is to clarify the exact boundaries of the goal statement and
define the boundaries or the scope of your project. In fact, the objective state-
ments you write for a specific goal statement are nothing more than a decom-
position of the goal statement into a set of necessary and sufficient objective
statements. That is, every objective must be accomplished in order to reach the
goal, and no objective is superfluous.

A good exercise to test the validity of the objective statements is to ask if it is
clear what is in and what is not in the project. Statements of objectives should
specify a future state, rather than be activity based. We like to think of them as
statements that clarify the goal by providing details about the goal. Think of
them as subgoals, and you will not be far off the mark.

It is also important to keep in mind that these are the current objective state-
ments. They may change during the course of planning the project. This will
happen as the details of the project work are defined. We all have the tendency

!George T. Doran, “There’s a SM.A.R.T. Way to Write Management Goals and Objectives,”
Management Review (November 1981): 35-36.
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to put more on our plates than we need. The result is to include project activi-
ties and tasks that extend beyond the boundaries defined in the POS. When
this occurs, stop the planning session and ask whether the activity is outside
the scope of the project, and if so, whether you should adjust the scope to
include the new activity or delete the new activity from the project plan.

You will find that all through the project planning activities discussed in this book,
there will be occasions to stop and reaffirm project boundaries. Boundary clarifica-
tion questions will continually come up. Adopting this questioning approach is
sound TPM.

An objective statement should contain four parts:

An outcome. A statement of what is to be accomplished
A time frame. The expected completion date
A measure. Metrics that will measure success

An action. How the objective will be met

In many cases the complete objective statement will be spread across the POS
rather than collected under the heading of “Objectives.” This is especially true
for the time frame and measures of success.

Identifying Success Criteria

The fourth section of the POS answers the question, “Why do we want to do
this project?” It is the measurable business value that will result from doing
this project. It sells the project to senior management.

Whatever criteria are used, they must answer the question, “What must hap-
pen for us and the customer to say the project was a success?” The Conditions
of Satisfaction will contain the beginnings of a statement of success criteria.
Phrased another way, success criteria form a statement of doneness. It is also a
statement of the business value to be achieved, and therefore, it provides a
basis for senior management to authorize the resources to do detailed plan-
ning. It is essential that the criteria be quantifiable and measurable, and if pos-
sible, expressed in terms of business value. Remember that you are trying to
sell your idea to the decision makers.

No matter how you define success criteria, they all reduce to one of three
types:

Increased revenue. As a part of the success criteria, that increase should be
measured in hard dollars or as a percentage of a specific revenue number.
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Reduced costs. Again, this criterion can be stated as a hard-dollar amount
or a percentage of some specific cost. Be careful here because oftentimes a
cost reduction means staff reductions. Staff reductions do not mean the
shifting of resources to other places in the organization. Moving staff from
one area to another is not a cost reduction.

Improved service. Here the metric is more difficult to define. It usually is
some percentage improvement in customer satisfaction or a reduction in
the frequency or type of customer complaints.

In some cases, it can take some creativity to identify the success criteria. For
example, customer satisfaction may have to be measured by some pre- and
post-surveys. In other cases, a surrogate might be acceptable if directly mea-
suring the business value of the project is impossible. Be careful, however, and
make sure that the decision maker buys into your surrogate measure. Also be
careful of traps such as this one: We haven’t been getting any customer com-
plaint calls; therefore, the customer must be satisfied. Did you ever consider
the possibility that the lack of complaint calls may be the direct result of your
lack of action responding to complaints? Customers may feel that it does no
good to complain because nothing happens to settle their complaint.

The best choice for success criteria is to state clearly the bottom-line impact of the
project. This is expressed in terms such as increased margins, higher net rev-
enues, reduced turnaround time, improved productivity, reduced cost of man-
ufacture or sales, and so on. Because you want senior management approval of
your proposal, you should express the benefits in the terms with which they
routinely work.

While you recognize bottom-line impact as the best success criteria, that may
not be possible. As an alternative, consider quantifiable statements about the
impact your project will have on efficiency and effectiveness, error rates,
reduced turnaround time to service a customer request, reduced cost of pro-
viding service, quality, or improved customer satisfaction. Management deals
in deliverables, so always try to express your success criteria in quantitative
terms. By doing this, you avoid any possibility of disagreement as to whether
the success criteria were met and the project was successful.

Senior management also will look at your success criteria and assign business
value to your project. In the absence of other criteria, this will be the basis for
their decision whether to commit resources to complete the detailed plan. The
success criteria are another place to sell the value of your project. For example,
one success criteria can be as follows:

This reengineering project is expected to reduce order entry to order fulfillment
cycle time by 6 percent.
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Management may conclude from this number:
If that is all you expect to gain from this project, we cannot finance the venture.
Alternatively, they may respond:

If you can get 6 percent improvement from our current process, that will be a
remarkable feat; so remarkable, in fact, that we would like more detail on how you
expect to get that result. Can you provide an analysis to substantiate your claim?

Subjective measures of success will not do the job. You must speak quantita-
tively about tangible business benefits. This may require some creativity on
your part. For example, when proposing a project that will have an impact on
customer satisfaction, you will need to be particularly creative. There may be
some surrogates for customer satisfaction. A popular approach to such situa-
tions is to construct a pre- and post-survey. The change will measure the value
of the project.

Listing Assumptions, Risks, and Obstacles

The fifth section of the POS identifies any factors that can affect the outcome of
the project and that you want to bring to the attention of senior management.
These factors can affect deliverables, the realization of the success criteria, the
ability of the project team to complete the project as planned, or any other
environmental or organizational conditions that are relevant to the project.
You want to record anything that can go wrong.

Be careful, however, to put in the POS only those items that you want senior man-
agement to know about and in which they will be interested. Save for the Project
Definition Statement (PDS) those items that are quite specific and too detailed to be
of interest to senior managers. (We discuss the PDS in more detail later in the chap-
ter.) The PDS list may be extensive. It will generate good input for the risk analysis
discussed in Chapter 2.

The project manager uses the assumptions, risks, and obstacles section to alert
management to any factors that may interfere with the project work or com-
promise the contribution that the project can make to the organization. Man-
agement may be able to neutralize their impact. On the other hand, the project
manager will include in the project plan whatever contingencies can help
reduce the probable impact and its effect on project success.

Do not assume that everyone knows what the risks and perils to the project
will be. Planning is a process of discovery—discovery about the project and
those hidden perils that cause embarrassment for the team. Document them
and discuss them.
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There are several areas where the project can be exposed to factors that may
inhibit project success. These are described in the following;:

Technological. The company may not have much or any experience with
new technology, whether it is new to the company or new to the industry.
The same can be said for rapidly changing technology. Who can say
whether the present design and technology will still be current in three
months or six months?

Environmental. The environment in which the project work is to be done
can also be an important determinant. An unstable or changing manage-
ment structure can change a high-priority project to a low-priority project
overnight. If your project sponsor leaves, will there be a new sponsor?
And if so, how will he or she view the project? Will the project’s priority be
affected? High staff turnover will also present problems. The project team
cannot get up on the learning curve because of high turnover. A related
problem stems from the skill requirements of the project. The higher the
skill level required, the higher the risk associated with the project.

Interpersonal. Relationships between project team members are critical
to project success. You don’t have to be friends, but you do have to be
coworkers and team players. If sound working relationships are not
present among the project team or stakeholders, there will be problems.
These interpersonal problems should be called to the attention of senior
management.

Cultural. How does the project fit with the enterprise? Is it consistent with
the way the enterprise functions, or will it require a significant change
to be successful? For example, if the deliverable from the project is a new
process that takes away decision-making authority from staff who are used
to making more of their own decisions, you can expect development,
implementation, and support problems to occur.

Causal relationships. We all like to think that what we are proposing will
correct the situation addressed. Assumptions about cause-and-effect rela-
tionships are inevitable. The proposer assumes that the solution will, in
fact, solve the problem. If this is the case, these assumptions need to be
clearly stated in the POS. Remember that the rest of the world does not
stand still waiting for your solution. Things continue to change, and it is
a fair question to ask whether your solution depends on all other things
remaining equal.

Attachments

Even though we strongly recommend a one-page POS, there will be instances
in which a longer document is necessary. As part of their initial approval of the
resources to do detailed project planning, senior management may want some
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measure of the economic value of the proposed project. They recognize that
many of the estimates are little more than a guess, but they will nevertheless
ask for this information. In our experience, we have seen two types of analyses
requested frequently:

m Risk analysis

m Financial analysis

The following sections briefly discuss these types of analysis. Check the bibli-
ography in Appendix B for sources where you can find more information
about these topics.

Risk Analysis

Risk analysis is the most frequently used attachment to the POS, in our experi-
ence. In some cases, this analysis is a very cursory treatment. In others, it is a
mathematically rigorous exercise. Many business-decision models depend on
quantifying risks, expected loss if the risk materializes, and the probability
that the risk will occur. All of these are quantified, and the resulting analysis
guides management in its project approval decisions.

In the high-technology industries, risk analysis is becoming the rule rather
than the exception. Formal procedures are established as part of the initial def-
inition of a project and continue through the life of the project. These analyses
typically contain the identification of risk factors, the likelihood of their occur-
rence, the damage they will cause, and containment actions to reduce their
likelihood or their potential damage. The cost of the containment program is
compared with the expected loss as a basis for deciding which containment
strategies to put in place.

Financial Analyses

Some organizations require a preliminary financial analysis of the project
before granting approval to perform the detailed planning. Although such
analyses are very rough because not enough information is known about the
project at this time, they will offer a tripwire for project-planning approval. In
some instances, they also offer criteria for prioritizing all of the POSs senior
management will be reviewing. Some of the possible analyses are as follows:

Feasibility studies. The methodology to conduct a feasibility study is
remarkably similar to the problem-solving method (or scientific method,
if you prefer):

1. Clearly define the problem.

2. Describe the boundary of the problem—that is, what is in the problem
scope and what is outside the problem scope.
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Define the features and functions of a good solution.
Identify alternative solutions.

Rank alternative solutions.

A L

State the recommendations along with the rationale for the choice.
7. Provide a rough estimate of the timetable and expected costs.

The project manager will be asked to provide the feasibility study when
senior management wants to review the thinking that led to the proposed
solution. A thoroughly researched solution can help build credibility for
the project manager.

Cost/benefit analysis. These analyses are always difficult to do because you
need to include intangible benefits in the decision situation. As mentioned
earlier in the chapter, things such as improved customer satisfaction cannot
be easily quantified. You could argue that improved customer satisfaction
reduces customer turnover, which in turn increases revenues, but how do
you put a number on that? In many cases, senior management will take
these inferences into account, but they still want to see hard-dollar compar-
isons. Opt for the direct and measurable benefits to compare against the
cost of doing the project and the cost of operating the new process. If the
benefits outweigh the costs over the expected life of the project deliver-
ables, senior management may be willing to support the project.

Break-even analysis. This is a time line that shows the cumulative cost of
the project against the cumulative revenue or savings from the project.
Wherever the cumulative revenue or savings line crosses the cumulative
cost line is that point where the project recoups its costs. Usually senior
management looks for an elapsed time less than some threshold number.
If the project meets that deadline date, it may be worthy of support. The
targeted break-even date is getting shorter and shorter because of more
frequent changes in the business and its markets.

Return on investment. This section analyzes the total costs as compared
with the increased revenue that will accrue over the life of the project
deliverables. Here senior management finds a common basis for compar-
ing one project against another. They look for the high ROI projects or the
projects that at least meet some minimum ROL.

= Many books provide more detailed explanations of each of these analyses. The bibli-
ography in Appendix B contains some suggested titles.
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Using the Joint Project Planning Session
to Develop the POS

The Joint Project Planning (JPP) session is the tool we recommend for devel-
oping the project plan. We will not discuss the full project planning exercise
until Chapter 8. However, in this section, we briefly discuss how it could be
used to draft the POS. In fact, there will be situations where you will want to
convene a planning session to draft the POS.

Whenever a COS exercise has not been completed and the project manager is
given the project assignment (remember the water cooler example?), the first
step that project manager should take is to convene a preplanning session to
draft a POS. This session will involve the customer or his or her representative,
the project manager, and, if they have been identified, key members of the
project team.

Drafting the POS is the first part of the JPP. It may have to be completed in two
parts. The first part drafts the POS; the second part completes the detailed plan
after having received approval of the POS.

The first order of business is to agree on the request and the response to the
request. These are the Conditions of Satisfaction and become the problem/
opportunity, goal, objectives, and success criteria parts of the POS.

Next, you conduct a sanity check with those who were not party to developing
the COS. Discussion should follow until all parties are satisfied with the
request and the response. Expect to add to the COS in reaching consensus.

The last item is to complete the assumptions, risks, and obstacles portion. Here
the planning participants will be able to offer a number of points to consider.

Beginning with the POS, the planning team will often begin the planning ses-
sion by spending some time discussing the POS in greater detail. This will
bring the team to a greater depth of understanding of the scope of the project.
That additional information should be documented in the Project Definition
Statement. The PDS is a document for the exclusive use of the project team. It
is discussed later in this chapter.

Submitting a Project for Approval

Once the POS is complete, it is submitted to management for approval. The
approval process is far from a formality. It is a deliberate decision on the part
of senior management that the project as presented does indeed have business
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value and that it is worth proceeding to the detailed planning phase. As part of
the approval process, senior management asks several questions regarding the
information presented. Remember, they are trying to make good business
decisions and need to test your thinking along the way. Our best advice is to
remember that the document must stand on its own. You will not be present to
explain what you meant. Write in the language of the business, and anticipate
questions as you review the content of the POS.

During this process, expect several iterations. Despite your best efforts to
make the POS stand on its own, you will not be successful at first. Senior man-
agement always has questions. For example, they can question the scope of the
project and may ask you to consider expanding or contracting it. They may ask
for backup on how you arrived at the results that you claim in your success
criteria. If financial analyses are attached, you may have to provide additional
justification or explanation of the attachments.

The approved POS serves three audiences:

Senior management. Their approval is their statement that the project
makes enough business sense to move to the detailed planning stage.

The customer. The customer’s approval is his or her concurrence that the
project has been correctly described and he or she is in agreement with the
solution being offered.

The team. The approved POS is their message from senior management
and the customer that the project has been clearly defined at this high
level of detail.

Approval of the POS commits the resources required to complete a detailed
plan for the project. It is not the approval to do the project. Approval to proceed
with the project is the result of an approval of the detailed plan. At this early
stage, not too much is known about the project. Rough estimates of time or
cost variables (or WAGs, for “wild a** guesses,” if you prefer; SWAGs are the
scientific version) are often requested from the project manager and the project
team, as well as what will be done and of what value it is to the enterprise.
More meaningful estimates of time and cost are part of the detailed plan.

Gaining management approval of the POS is a significant event in the life of a
project. The approving manager questions the project manager, and the
answers are scrutinized very carefully. While the POS does not have a lot of
detailed analysis supporting it, it is still valuable to test the thinking of the pro-
poser and the validity of the proposed project. It is not unusual to have the
project manager return to the drawing board several times for more analysis
and thought as a prerequisite to management approval. As senior managers
review the POS, you can anticipate the following review questions:
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How important is the problem or opportunity to the enterprise?
How is the project related to our critical success factors (CSFs)?
Does the goal statement relate directly to the problem or opportunity?

Are the objectives clear representations of the goal statement?

Is there sufficient business value as measured by the success criteria to
warrant further expenditures on this project?

Is the relationship between the project objectives and the success criteria
clearly established?

m Are the risks too high and the business value too low?

m Can senior management mitigate the identified risks?

The approval of the POS is not a perfunctory or ceremonial approval. By
approving the document, professionals and managers are saying that, based
on what they understand the project to involve and its business value, it
demonstrates good business sense to go to the next level—that is, to commit
the resources needed to develop a detailed project plan.

Participants in the Approval Process
Several managers and professionals participate in the approval process:

Core project team. At the preliminary stages of the project, a core project
team may have been identified. These will be the managers, professionals,
and perhaps the customer who will remain on the project team from the
beginning to the very end of the project. They may participate in develop-
ing the POS and reach consensus on what it contains.

Project team. Some potential members of the project team are usually
known beforehand. Their subject matter expertise and ideas should be
considered as the POS is developed. At the least, you should have them
review the POS before submission.

Project manager. Ideally, the project manager will have been identified at
the start and can participate in drafting the POS. Because he or she will
manage the project, he or she should have a major role to play in its defini-
tion and its approval.

Resource managers. Those who will be asked to provide the skills needed
at the times when they will be needed are certainly important in the initial
definition of the project and later its detailed planning. There is little point
in proposing a project if the resources are not or cannot be made available
to the project.
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Function/process managers. Project deliverables don’t exist in a vacuum.
Several units will provide input to or receive output from the project prod-
ucts or services. Their advice should be sought. Give them an early chance
to buy into your project.

Customer. Our project management methodology includes a significant
role for the customer. We have discussed the COS as a prerequisite to, or
a concurrent exercise in developing, the POS. Many professionals are not
skilled in interpersonal communications. Developing the COS is a difficult
task.

In some situations the customer is the project manager—for example, if
the development of a product or service affects only one department or
in projects whose customer is very comfortable with project management
practices. In these situations, we encourage the customer to be the project
manager. The benefits to the organization are several: buy-in, lower risk
of failure, better implementation success, and deliverables more likely to
meet the needs of the customer, to name a few. Commitment and buy-in
are always difficult to get. Having the customer as project manager solves
that problem. For this approach to work, the technical members of the proj-
ect team take on the role of advisor and consultant. It is their job to keep
the feasible alternatives, and only the feasible alternatives, in front of the
project manager. Decision making will be a little more difficult and time-
consuming. By engaging the customer as project manager, the customer
not only appreciates the problems that are encountered but also gains
some skill in resolving them. We have seen marvelous learning-curve
effects that have their payoff in later projects with the same customer.

Senior management. Senior management support is a critical factor in
successful projects and successful implementation of the deliverables.
Their approval says, “Go and do detailed planning; we are authorizing
the needed resources.”

Approval Criteria

The approval criteria at this stage of the project life cycle are not as demanding
as they will be when it’s time to approve the project for execution or addition
to the organization’s project portfolio. All that senior management is looking
for at this point is a rough estimate of the value of the project to the organiza-
tion. Their approval at this stage extends only to an approval to plan the proj-
ect. That detailed project plan will give them a more specific estimate of the
cost of the project. Knowing the actual costs, senior management can calculate
the return that they can expect from this project.
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Project Approval Status

In the absence of approval to plan the project, senior management might take
one of several courses of action:

m They may reject the proposal out of hand. That decision will often be
based on a comparison of expected benefits versus total cost coupled
with a timeframe as to when the benefits will be realized.

m They may request a recalibration of the goal and scope of the project
followed by a resubmission to seek approval to plan the project.

m They might decide that a later resubmission is in order. In other words,
they are not ready to commit to the project at this time.

Finally, the approval may be associated with a consideration to add the project
to the organization’s project portfolio. We defer discussion of that topic to Part
II of this book, which discusses project portfolio management.

The Project Definition Statement

Just as the customer and the project manager benefit from the POS, the project
manager and the project team can benefit from a closely related document,
which we call the Project Definition Statement (PDS). The PDS uses the same
form as the POS but incorporates considerably more detail. The project man-
ager and the project team use the detailed information provided in the PDS for
the following;:

As a basis for planning

To capture an idea

To obtain an agreement from the customer to move forward

To clarify the project for management

As a reference that keeps the team focused in the right direction

As an orientation for new team members

As a method for discovery by the team

In most cases the PDS expands on two sections of the POS:

Project objectives. In the POS, the project objectives are written so that
they can be understood by anyone who might have reason to read them.
In the PDS, the situation is somewhat different. The PDS is not circulated
outside the project team; therefore, the language can be technical and the
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development more detailed. Project objectives take on more of the look of a
functional requirements or functional specification document. The purpose
is to provide a description that the project team can relate to.

Assumptions, risks, and obstacles. The POS contains statements of
assumptions, risks, and obstacles that will be of interest to senior manage-
ment. For the PDS, the list will be of interest to the project team. For that
reason, it will be much longer and more detailed. In our experience, this
list is built during the Joint Project Planning session, whereas the POS list
is built as part of the scoping activity of the project.

The PDS is a document that was discussed for the first time in the second edi-
tion. Since then, our consulting engagements have verified for us that the PDS
can be used by the team to help them understand the project at their level of
detail. The POS did not satisfy this need, so we developed the PDS. It is simply
a variant of the POS designed specifically for the team. In implementing the
PDS, we did feel that it could further clarify the communications problems
that often arise in the project as team members come and go. In the limited use
we have made of it, it has proven to be of value to the team; we suspect that it
in time it will reduce the risk of project failure.

At this point, you have documented the project through the POS and received
approval from senior management to go forward with detailed project plan-
ning. The next four chapters are devoted to the second phase of the project
management life cycle (which was discussed in Chapter 2): developing the
detailed project plan.

Putting It All Together

In TPM a clear understanding of the scope of the project is critical to the plan-
ning and execution phases of the project. We have discussed the Conditions of
Satisfaction and the Project Overview Statements as the two basic tools for
developing a joint agreement and a joint statement of scope in collaboration
with the client. As you will see in later chapters, these documents are the foun-
dation of the TPM approach.

Discussion Questions

1. Traditional project management depends heavily on being able to clearly
define what the client needs. You cannot create a detailed project plan
without that information. Within the framework of TPM, what could you
do if it were not possible to get that clear definition?
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2. You have run the Conditions of Satisfaction by the book, and your gut
tells you that the client’s wants may be a bit too far-reaching. In fact, you
have a strong suspicion that what they need is not what they have told
you they want. Within the framework of TPM, what could you do?

Case Study

Write a scope statement for the Jack Neift case, outlined in the Introduction.
Be sure to leave out features that will not be included in this project. The scope
statement should be no longer than a page, and, ideally, it should take much less
space than that. (A sample scope statement for a different case is included on the
CD-ROM.)

Then, referring to the case study background information, discuss and formu-
late the five parts of the POS for this project.






Identifying Project Activities

Let all things be done decently and in order.
—I Corinthians 14:40

The Work Breakdown Structure
T he Work Breakdown Structure (WBS) is a hierarchical description of the work

that must be done to complete the project as defined in the Project Overview
Statement (POS). Several processes can be used to create this hierarchy, which
we discuss in this chapter. An example of the WBS is shown in Figure 4.1.

Chapter Learning Objectives

After reading this chapter, you will be able to:
¢ Recognize the difference between activities and tasks

¢ Understand the importance of the completeness criteria to your ability to
manage the work of the project

¢ Explain the approaches to building the Work Breakdown Structure

¢ Determine which of the approaches to use for generating the Work Break-
down Structure for a given project

¢ Generate a complete Work Breakdown Structure

¢ Use a Joint Project Planning session to generate a Work Breakdown
Structure
(continued)
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Chapter Learning Objectives (continued)

¢ Understand top-down versus bottom-up processes for building the Work
Breakdown Structure in the Joint Project Planning session

¢ Use the Work Breakdown Structure as a planning tool

¢ Use the Work Breakdown Structure as a reporting tool

To begin our discussion of the WBS, you need to be familiar with the terms
introduced in Figure 4.1. The first term is activity. An activity is simply a chunk
of work. Later in this chapter, in the section Six Criteria to Test for Completeness
in the WBS, we expand on this definition. The second term is task. Note that in
Figure 4.1, activities turn to tasks at some level in the hierarchy. A task is a
smaller chunk of work. While these definitions seem a bit informal, the differ-
ence between an activity and a task will become clearer shortly.

The terms activity and task have been used interchangeably among project
managers and project management software packages. Some would use the
convention that activities are made up of tasks, while others would say that
tasks are made up of activities, and still others would use one term to represent
both concepts. In this book, we refer to higher-level work as activities, which
are made up of tasks.

GOAL Level #0
Y
Activity Activity Activity Level #1
Y
Activity Activity Activity Level #2
°
)
[ ]
Activity

Level #m
Task #1 Task #2 Task #3 .... Task #n

™

Figure 4.1 Hierarchical visualization of the Work Breakdown Structure.

Work Package



77

We also use the term work package. A work package is a complete description of
how the tasks that make up an activity will actually be done. It includes a
description of the what, who, when, and how of the work. We’ll describe work
packages in more detail later in this chapter.

Breaking down work into a hierarchy of activities, tasks, and work packages is
called decomposition. For example, take a look at the top of the WBS in Figure
4.1. Notice that the goal statement from the POS is defined as a Level 0 activity
in the WBS. The next level, Level 1, is a decomposition of the Level 0 activity
into a set of activities defined as Level 1 activities. These Level 1 activities are
major chunks of work. When the work associated with each Level 1 activity is
complete, the Level 0 activity is complete. For this example, that means that
the project is complete. As a general rule, when an activity at Level  is decom-
posed into a set of activities at Level n+1 and the work associated with those
activities is complete, the activity at Level 1, from which they were defined, is
complete.

Decomposition is important to the overall project plan because it allows you to
estimate the duration of the project, determine the required resources, and
schedule the work. The complete decomposition will be developed by using
the completeness criteria discussed later in this chapter. By following those cri-
teria, the activities at the lowest levels of decomposition will possess known
properties that allow us to meet planning and scheduling needs.

This process of decomposition is analogous to the process we all used in gram-
mar school to prepare a detailed outline of a research paper we were going to
write. Despite the teacher’s extolling the value of preparing the outline before
we wrote the paper, we chose to do it the other way around—by writing the
paper first and extracting the outline from it. That won’t work in project plan-
ning. We have to define the work before we set out to do the work.

Those who have experience in systems development should see the similarity
between the hierarchical decomposition and functional decomposition. In
principle, there is no difference between a WBS and a functional decomposi-
tion of a system. Our approach to generating a WBS departs from the genera-
tion of a functional decomposition in that we follow a specific process with a
stopping rule for completing the WBS. We are not aware of a similar process
being reported for generating the functional decomposition of a system. Veter-
ans of system development might even see some similarity to older techniques
like stepwise refinement or pseudo-code. These tools do, in fact, have a great
deal in common with the techniques we use to generate the WBS.
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Uses for the WBS

The WBS has four uses:

Thought process tool. First and maybe foremost, the WBS is a thought
process. As a thought process, it is a design and planning tool. It helps the
project manager and the project team visualize exactly how the work of the
project can be defined and managed effectively. It would not be unusual to
consider alternative ways of decomposing the work until an alternative is
found with which the project manager is comfortable.

Architectural design tool. When all is said and done, the WBS is a picture
of the work of the project and how the items of work are related to one
another. It must make sense. In that context, it is a design tool.

Planning tool. In the planning phase, the WBS gives the project team a
detailed representation of the project as a collection of activities that
must be completed in order for the project to be completed. It is at the
lowest activity level of WBS that we will estimate effort, elapsed time,
and resource requirements; build a schedule of when the work will be
completed; and estimate deliverable dates and project completion.

Project status reporting tool. The WBS is used as a structure for reporting
project status. The project activities are consolidated (that is, rolled up)
from the bottom as lower-level activities are completed. As work is com-
pleted, activities will be completed. Completion of lower-level activities
causes higher-level activities to be partially complete. Some of these
higher-level activities may represent significant progress whose comple-
tion will be milestone events in the course of the project. Thus, the WBS
defines milestone events that can be reported to senior management and
to the customer.

= Trying to find a happy compromise between a WBS architecture that lends itself
well to the planning thought process and the rolling up of information for summary
reporting can be difficult. It is best to have input from all the parties that may be
using the WBS before settling on a design. There is no one right way to do it; it's
subjective. You will get better with practice.

In the final analysis, it is the project manager who decides on the architecture
of the WBS and the level of detail required. This detail is important because the
project manager is accountable for the success of the project. The WBS must be
defined so that the project manager can manage the project. That means that
the approach and detail in the WBS might not be the way others would have
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approached it. Apart from any senior management requirements for reporting
or organizational requirements for documentation or process, the project man-
ager is free to develop the WBS according to his or her needs and those of man-
agement. Because of this requirement, the WBS is not unique. That should not
bother you, because all that is required is a WBS that defines the project work
so that you, the project manager, can manage it. “Beauty is in the eyes of the
beholder” applies equally well to the WBS.

Generating the WBS

The best way to generate the WBS is as part of the Joint Project Planning (JPP)
session. We describe the steps as we look at two different approaches to build-
ing the WBS. Before we discuss those approaches, let’s recall where we are in
the planning process and then offer a few general comments about procedures
we have followed in our practice regardless of the approach taken.

One of two simple decomposition processes is used to identify the activities
that must be performed from the beginning to the completion of the project.
These activities are the lowest level of managed work for the project manager.
At this point in the planning process, you should have completed the Project
Overview Statement. You may have to go back and reconsider the POS as
a result of further planning activities, but for now let’s assume the POS is
complete. Our technique for generating the WBS will reduce even the most
complex project to a set of clearly defined activities. The WBS will be the doc-
ument that guides the remainder of the planning activities.

There may be as many as 10 to 20 participants involved in building the WBS,
so gathering around a computer screen won’t do the job. Neither will project-
ing the screen on an overhead LCD projector. The only way we have found
that works consistently is to use Post-It notes, marking pens, and plenty of
whiteboard space. In the absence of whiteboard space, you might wallpaper
the planning room with flip-chart or butcher paper. You cannot have too much
writing space. We have even used butcher paper and filled the four walls of
the planning room and several feet of hallway outside the planning room. It is
sloppy, but it gets the job done.

Two approaches can be used to identify the project activities. The first is the
top-down approach; the second is the bottom-up approach.

Top-Down Approach

The top-down approach begins at the goal level and successively partitions work
down to lower levels of definition until the participants are satisfied that the



work has been sufficiently defined. The completion criteria discussed later in
this chapter structure the partitioning exercise for this approach.

Once the project activities have been defined using the top-down approach,
they will be defined at a sufficient level of detail to allow you to estimate time,
cost, and resource requirements first at the activity level and then aggregate to
the project level. Because the activities are defined to this level of detail, proj-
ect time, cost, and resource requirements are estimated much more accurately.

Once the activities are described, you can sequence the project work so that as
many activities as possible are performed in parallel, rather than in sequence.
In other words, the list of activities can be sequenced so that the project dura-
tion (clock time needed to complete all project work) will be much less than
the sum of all the times needed to complete each activity.

We recommend two variations of the top-down approach. We have used both
in our consulting practices.

Team Approach

The team approach, while it requires more time to complete than the subteam
approach discussed next, is the better of the two. In this approach the entire
team works on all parts of the WBS. For each Level 1 activity, appoint the most
knowledgeable member of the planning team to facilitate the further decom-
position of that part of the WBS. Continue with similar appointments until the
WBS is complete. This approach allows all members of the planning team to
pay particular attention to the WBS as it is developed, noting discrepancies
and commenting on them in real time.

Subteam Approach

When time is at a premium, the planning facilitator will prefer the subteam
approach. The first step is to divide the planning team into as many subteams
as there are activities at Level 1 of the WBS. Then follow these steps:

1. The planning team agrees on the approach to building the first level of the
Work Breakdown Structure.

2. The planning team creates the Level 1 activities.

3. A subject matter expert leads the team in further decomposition of the
WS for his or her area of expertise.

4. The team suggests decomposition ideas for the expert until each activity
within the Level 1 activities meets the WBS completion criteria.
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Note that the entire planning team decides on the approach for the first-level
breakdown. After that the group is partitioned into teams, with each team hav-
ing some expertise for that part of the WBS. It is hoped that they will have all
the expertise they need to develop their part of the WBS. If not, outside help
may be brought in as needed. Be careful not to clutter the team with too many
people.

It is important to pay close attention to each presentation and ask yourself
these questions: Is there something in the WBS that I did not expect to see? Or
is there something not there that I expected to see? The focus here is to strive
for a complete WBS. In cases where the WBS will be used for reporting pur-
poses, the project manager must be careful to attach lower-level activities to
higher-level activities to preserve the integrity of the status reports that will be
generated.

As the discussion continues and activities are added and deleted from the
WBS, questions about agreement between the WBS and the POS will occur.
Throughout the exercise, the POS should be posted on flip-chart paper and
hung on the walls of the planning room. Each participant should compare the
scope of the project as described in the POS with the scope as presented in the
WBS. If something in the WBS appears out of scope, challenge it. Either rede-
fine the scope or discard the appropriate WBS activities. Similarly, look for
complete coverage of the scope as described in the WBS with the POS. This is
the time to be critical and carefully define the scope and work to accomplish it.
Mistakes found now, before any work is done, are far less costly and disrup-
tive than they will be if found late in the project.

The dynamic at work here is one of changing project boundaries. Despite all
efforts to the contrary, the boundaries of the project are never clearly defined
at the outset. There will always be reason to question what is in and what is not
in the project. That is all right. Just remember that the project boundaries have
not yet been formally set. That will happen once the project has been approved
to begin. Until then, we are still in the planning mode, and nothing is set in
concrete.

Bottom-Up Approach

Another approach to identifying the activities in the project is to take a bottom-
up approach. This approach is more like a brainstorming session than an orga-
nized approach to building the WBS.

The bottom-up approach works as follows. The first steps are the same as
those for the top-down approach. Namely, the entire planning team agrees to
the first-level breakdown. The planning team is then divided into as many
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groups as there are first-level activities. Each group then makes a list of the
activities that must be completed in order to complete the first-level activity.
To do this, they proceed as follows:

1. Someone in the group identifies an activity and announces it to the group.
If the group agrees, then the activity is written on a slip of paper and put
in the middle of the table. The process repeats itself until no new ideas are
forthcoming.

2. The group then sorts the slips into activities that seem to be related to one
another. This grouping activity should help the planning team add miss-
ing activities or remove redundant ones.

3. Once the team is satisfied it has completed the activity list for the first-
level breakdown, the members are finished. Each group then reports to
the entire planning team the results of its work.

4. Final critiques are given, missing activities added, and redundant activi-
ties removed.

s While this approach has worked well in many cases, there is the danger of not defin-
ing all activities or defining activities at too high or low a level of granularity. The
completeness criteria that we define later in the chapter are not ensured through
this process. Our caution, then, is that you may not have as manageable a project
as you would if you followed the top-down approach. Obviously, risk is associated
with the bottom-up approach; if you do not have to take the risk, why expose your-
self to it voluntarily? Unless there is a compelling reason to the contrary, we recom-
mend the top-down approach. In our experience there is less danger of missing part
of the project work using the top-down approach.

WBS for Small Projects

While we have advocated a whiteboard and marker pen approach to building
the WBS, we would be remiss if we did not make you aware of some auto-
mated tools that you might want to consider for small projects. Small projects
are those where the team might be you or you and only one or two others.
While the approaches described previously could certainly be used, you might
want to consider modifying the approach taken to incorporate some help from
available software. We have used a technique called mindmapping.

Mindmapping has been popularized by Joyce Wycoff' and Tony Buzan.” The
technique is best described as a graphic dump of your brain. It is a nonse-
quential approach to recording your thoughts about things that must be done

Joyce Wycoff, Mindmapping (New York, N.Y.: Berkley Books, 1991), ISBN 0-425-12780-X.
2Tony Buzan, The Mind Map Book (New York, N.Y.: Penguin Group, 1996), ISBN 0-452-27322-6.
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or considered in completing a certain task. Figure 4.2 is an example output
from a software package called MindManager, which was developed and is
sold through the Buzan Centre.’

Intermediate WBS for Large Projects

For very large projects, you may be tempted to modify the top-down
approach. While we prefer to avoid modification, difficulty in scheduling peo-
ple for the planning meeting may necessitate some modification. We offer here
not another approach but rather a modification to the top-down approach.

As project size increases, it becomes unwieldy to build the entire WBS with the
entire planning team assembled. When the size of the project forces you into
this situation, begin by decomposing the WBS down to Level 3. At that point,
develop intermediate estimates of time, resources, and dependencies for all
Level 3 activities. The planning session is adjourned, and the Level 3 activity
managers are charged with completing the WBS for their part of the project.
They will convene a JPP session to complete that work. The JPP facilitator may
choose to consolidate these Level 3 WBSs into the WBS for the entire project.
The full JPP team can be reassembled and the planning process continues from
that point.

Skills Required

Role Compatibility

Purpose
Life of the Team
Importance

Pragmatism
Eligibilty and Suitability
Organizational Deficiency
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Lead Time Emotional Intelligence
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Development the Team

Constant
Learning

09-18-97-v12
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Manager Lead
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External

TQ Skills
Training
Team Skills

Figure 4.2 A typical mindmap generated by MindManager.

’The Buzan Centre’s U.S. distribution center can be contacted at (561) 881-0188 or
BuzanCentres@Buzan.co.uk.
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In many large projects, the project manager may manage only down to the
Level 3 activities and leave it to the Level 3 activity managers to manage their
part of the project according to the schedule developed at Level 3.

Six Criteria to Test for Completeness in the WBS

Developing the WBS is the most critical part of the JPP. If we do this part right,
the rest is comparatively easy. How do you know that you've done this right?
Each activity must possess six characteristics to be considered complete—that
is, completely decomposed. The six characteristics are as follows:

Status/completion is measurable.
Start/end events are clearly defined.
Activity has a deliverable.
Time/cost is easily estimated.

Activity duration is within acceptable limits.

Work assignments are independent.

If the activity does not possess these six characteristics, decompose the activity
and ask the questions again. As soon as an activity possesses the six character-
istics, there is no need to further decompose it. As soon as every activity in the
WBS possesses these six characteristics, the WBS is defined as complete. An
earlier four-criteria version of this completion test was introduced in Weiss
and Wysocki (1991).* We have continued to refine the criteria and present an
updated version here. The following sections look at each of these characteris-
tics in more detail.

Measurable Status

The project manager can ask for the status of an activity at any point in time
during the project. If the activity has been defined properly, that question is
answered easily. For example, if a system’s documentation is estimated to be
about 300 pages long and requires approximately four months of full-time
work to write, here are some possible reports that your activity manager could
provide regarding the status:

m Let’s see, the activity is supposed to take four months of full-time work.
I've been working on it for two months full-time. I guess I must be 50 per-
cent complete.

“Joseph W. Weiss and Robert K. Wysocki, 5-Phase Project Management: A Practical Planning and
Implementation Guide (Reading, Mass.: Perseus Publishing Company, 1991).
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m ['ve written 150 pages, so I guess I am 50 percent complete.

m ['ve written, and had approved, 150 pages and estimate that the remain-
ing work will require two more months. I am 50 percent complete.

No one would buy the first answer, but how many times is that the informa-
tion we get? Even worse, how many times do we accept it as a valid statement
of progress? Although the second answer is a little better, it doesn’t say any-
thing about the quality of the 150 pages that have been written, nor does it say
anything about the re-estimate of the remaining work. And so we see that an
acceptable answer must state what has been actually completed (approved,
not just written, in our example) and what remains to be done, along with an
estimate to completion. Remember, you always know more tomorrow than
you do today. After working through about half of the activity, the activity
manager should be able to give a very accurate estimate of the time required to
complete the remaining work.

A simple metric that has met with some success is to compute the proportion
of tasks completed as a percentage of all the tasks that make up the activity. For
example, suppose the activity has six tasks associated with it and four of the
tasks are complete; the ratio of tasks complete to total tasks is 4/6, that is, the
activity is 66 percent complete. Even if work had been done on the fifth task in
this activity, because the task is not complete on the report date, it cannot be
counted in the ratio. This metric certainly represents a very objective measure.
Although it may seem somewhat inaccurate, it is a good technique. Best of all,
it is quick. Project manager and activity manager do not have to sit around
mired in detail about the percentage complete. This same approach can be
used to measure the earned value of an activity.

= Ve define and discuss earned value in Chapter 10.

Bounded

Each activity should have a clearly defined start and end event. Once the start
event has occurred, work can begin on the activity. The deliverable is most
likely the end event that signals work is closed on the activity. For example,
using the systems documentation example, the start event might be notifica-
tion to the team member who will manage the creation of the systems docu-
mentation that the final acceptance tests of the system are complete. The end
event would be notification to the project manager that the customer has
approved the system documentation.
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Deliverable

The result of completing the work that makes up the activity is the production
of a deliverable. The deliverable is a visible sign that the activity is complete.
This sign could be an approving manager’s signature, a physical product or
document, the authorization to proceed to the next activity, or some other sign
of completion.

Cost/Time Estimate

Each activity should have an estimated time and cost of completion. Being able
to do this at the lowest level of decomposition in the WBS allows you to aggre-
gate to higher levels and estimate the total project cost and the completion
date. By successively decomposing activities to finer levels of granularity, you
are likely to encounter primitive activities that you have performed before.
This experience at lower levels of definition gives you a stronger base on
which to estimate activity cost and duration for similar activities.

= \We cover activity duration estimation in more detail in the next chapter.

Acceptable Duration Limits

While there is no fixed rule for the duration of an activity, we recommend that
activities have a duration of less than two calendar weeks. This seems to be a
common practice in many organizations. Even for long projects where con-
tractors may be responsible for major pieces of work, they will generate plans
that decompose their work to activities having this activity duration. There
will be exceptions when the activity defines process work, such as will occur
in many manufacturing situations. There will be exceptions, especially for
those activities whose work is repetitive and simple. For example, if we are
going to build 500 widgets and it takes 10 weeks to complete this activity, we
are not going to decompose the activity into 5 activities with each one building
100 widgets. There is no need to break the 500-widget activity down further. If
we can estimate the time to check one document, then it does not make much
difference if the activity requires two months to check 400 documents or four
2-week periods to check 100 documents per period. The danger you avoid is
longer-duration activities whose delay can create a serious project-scheduling
problem.

Activity Independence

It is important that each activity be independent. Once work has begun on the
activity, it can continue reasonably without interruption and without the need
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of additional input or information until the activity is complete. The work
effort could be contiguous, but it can be scheduled otherwise for a variety of
reasons. You can choose to schedule it in parts because of resource availability,
but you could have scheduled it as one continuous stream of work.

Related to activity independence is the temptation to micromanage an activity.
Best practices suggest that you manage an individual’s work down to units of
one week. For example, Harry is going to work on an activity that will require
10 hours of effort. The activity is scheduled to begin on Monday morning and
be completed by Friday afternoon. Harry has agreed that he can accommodate
the 10 hours within the week, given his other commitments during that same
week. Now, Harry’s manager (or the project manager) could ask Harry to
report exactly when during the week he will be working on this 10-hour activ-
ity and then hold him to that plan. What a waste of everyone’s time that would
be! Why not give Harry credit for enough intelligence to make his commit-
ments at the one-week level? No need to drill down into the workweek and
burden Harry with a micro-plan and his manager with the burden of manag-
ing to that micro-plan. The bottom line may, in fact, be to increase the time to
complete the activity, because it has been burdened with unnecessary
management overhead.

Using a Joint Project Planning Session to Build the WBS

The best way to build a WBS is as a group activity. To create the WBS, assem-
ble a facilitator, the project manager, the core members of the project team, and
all other managers who might be affected by the project or who will affect the
project. The important thing is to have the expertise and the decision makers
present in this part of the planning session who can give input into the WBS.
This exercise should be continuous; you do not want to interrupt it while you
go looking for input from people who should already be in the session. The
exercise is easy to explain, as we will do in the text that follows, but it is diffi-
cult to execute, as we will also explain in the text that follows. The tools are
low-tech (Post-It notes, marking pens, and whiteboards), and they greatly
facilitate the orderly completion of the task.

m The first step is for the whole planning team to decide on the first-level
decomposition of the goal statement. One obvious approach would be to
use the objective statements from the POS as the first-level decomposition.
Objectives are generally of great interest to senior managers, and this fact
might be a major consideration in the team’s choice. For a software devel-
opment project, the systems development phases will often be a good
first-level decomposition.

m Once the first-level decomposition is developed, the team has two choices
on how to proceed:



m Without a doubt, the best way (from a WBS completion point of view)
is to have the entire planning team remain intact and complete the
WBS together. Often that will not work simply from the standpoint
of it taking more of everybody’s time and also tying up the time of
several high-level managers more than in the second choice.

m The second choice is to divide the planning team into groups and let
each group take one or more of the first-level activities and complete
the WBS for that part only.

m Whichever approach is used, it is essential that the entire group have the
opportunity to review the final WBS and offer critiques of it. It is impor-
tant that these efforts be made, because the WBS must be complete, and
all the members of the team will see the final result of the JPP.

Approaches to Building the WBS

There are many ways to build the WBS. Even though we might like the choice
to be a personal one that the project manager makes (after all, he or she is
charged with managing the project, so why not allow him or her to choose the
architecture that makes that task the easiest?), unfortunately, that will not
work in many cases. The choice of approach must take into consideration the
uses to which the WBS will be put. What may be the best choice for defining
the work to be done may not be the best choice for status reporting.

There is no one correct way to create the WBS. Hypothetically, if we put each
member of the JPP session in a different room and ask that person to develop
the project WBS, they might all come back with different renditions. That’s all
right—there is no single best answer. The choice is subjective and based more
on the project manager’s preference than on any other requirements. In prac-
tice, we have tried to follow one approach only to find that it was making the
project work more confusing rather than simpler. In such cases, our advice is
simply to throw away the work you have done and start all over again with a
fresh approach.

There are three general approaches to building the WBS:

Noun-type approaches. Noun-type approaches define the deliverable of
the project work in terms of the components (physical or functional) that
make up the deliverable. This approach is the one currently recommended
by PML

Verb-type approaches. Verb-type approaches define the deliverable of
the project work in terms of the actions that must be done to produce the
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deliverable. Verb-type approaches include the design-build-test-implement
and project objectives approaches. This approach was recommended by
PMI prior to the current release of PMBOK.

Organizational approaches. Organizational approaches define the deliver-
able of the project work in terms of the organizational units that will work
on the project. This type of approach includes the department, process, and
geographic location approaches.

We have seen these approaches used in practice to create the WBS. Let’s take a
look at each of these approaches in more detail.

Noun-Type Approaches
There are two noun-type approaches:

Physical decomposition. In projects that involve building products, it is
tempting to follow the physical decomposition approach. Take a mountain
bike, for example. Its physical components include a frame, wheels, sus-
pension, gears, and brakes. If each component is to be manufactured, this
approach might produce a simple WBS. As mentioned previously, though,
you have to keep in mind the concern of summary reporting.

As an example, think about rolling up all the tasks related to gears. If you
were to create a Gantt chart for reporting at the summary level, the bar for
the gears’ summary activity would start at the project start date. A Gantt
chart is a simple graphical representation of the work to be done and the
schedule for completing it. The Gantt chart consists of a number of rect-
angular bars—each one representing an activity in the project. The length
of each bar corresponds to the estimated time it will take to complete

the activity. These bars are arranged across a horizontal time scale, with
the left edge of the bar lined up with the scheduled start of the activity. The
bars are arranged vertically in the order of scheduled start date. The result-
ing picture forms a descending stair-step pattern. That is, after all, where
the detail tasks of doing design work would occur. The finish of the bar
would occur at about the project completion date. That is where testing
and documentation for the gears occurs. Using the summary Gantt chart
as a status reporting tool for the gears doesn’t have much use. The bar
extends from beginning to end of the time line. The same is true of all the
other nouns mentioned. Showing all of them on a summary Gantt chart
would simply look like the stripes on a prison uniform.

This type of WBS is initially attractive because it looks similar and, in fact,
could be identical to a company’s financial Chart of Accounts (CoA). CoAs
are noun-oriented because they account for the cost of developing things
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such as gears and brakes. A CoA should not be confused with the WBS.
The WBS is a breakdown of work; the CoA is a breakdown of costs. Most
popular project management software products provide code fields that
can be used to link project task costs with accounting CoA categories.

Functional decomposition. Using the bicycle example, we can build the
WBS using the functional components of the bicycle. The functional com-
ponents include the steering system, gear-shifting system, braking system,
and pedaling system. The same cautions that apply to the physical decom-
position approach apply here as well.

Verb-Type Approaches
There are two verb-type approaches:

Design-build-test-implement. The design-build-test-implement approach
is commonly used in those projects that involve a methodology. Application
systems development is an obvious situation. Using our bicycle example
again, a variation on the classic waterfall categories could be used. The
categories are design, build, test, and implement. If we were to use this
architecture for our WBS, then the bars on the Gantt chart would all have
lengths that correspond to the duration of each of the design, build, test,
and implement activities and hence would be shorter than the bar repre-
senting the entire project. Most, if not all, would have differing start and
end dates. Arranged on the chart, they would cascade in a stair-step man-
ner, hence, the name “waterfall.” These are just representative categories;
yours may be different. The point is that when the detail-level activity
schedules are summarized up to them, they present a display of meaning-
ful information to the recipient of the report.

Remember, the WBS activities at the lowest levels of granularity must
always be expressed in verb form. After all, we are talking about work,
and that implies action, which, in turn, implies verbs.

Objectives. The objectives approach is similar to the design-build-test-
implement approach and is used when progress reports at various stages
of project completion are prepared for senior management. Reporting proj-
ect completion by objectives gives a good indication of the deliverables that
have been produced by the project team. Objectives will almost always
relate to business value and will be well received by senior management
and the customer as well. There is a caveat, however. This approach can
cause some difficulty because objectives often overlap. Their boundaries
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can be fuzzy. You'll have to give more attention to eliminating redundan-
cies and discovering gaps in the defined work.

Organizational Approaches

The deployment of project work across geographic or organizational bound-
aries often suggests a WBS that parallels the organization. The project man-
ager would not choose to use this approach but rather would use it out of
necessity. In other words, the project manager had no other reasonable choice.
These approaches offer no real advantages and tend to create more problems
than they solve. We list them here only because they are additional approaches
to building the WBS.

Geographic. If project work is geographically dispersed (our space program,
for example), it may make sense from a coordination and communications
perspective to partition the project work first by geographic location and
then by some other approach at each location.

Departmental. On the other hand, departmental boundaries and politics
being what they are, we may benefit from partitioning the project first by
department and then within department by whatever approach makes
sense. We benefit from this structure in that a major portion of the project
work is under the organizational control of a single manager. Resource
allocation is simplified this way. On the other hand, we add increased
needs for communication and coordination across organizational bound-
aries in this approach.

Business process. The final approach involves breaking the project down
first by business process, then by some other method for each process
may make sense. This has the same advantages and disadvantages as the
departmental approach but the added complication that integration of the
deliverables from each process can be more difficult than in the former case.

Again, no single approach can be judged to be best for a given project. Our
advice is to consider each at the outset of the JPP session and pick the one that
seems to bring clarity to defining the project work.

Representing the WBS

Whatever approach you use, the WBS can be generically represented, as shown
in Figure 4.3. The goal statement represents the reason for doing the project.
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The Level 1 partitioning into some number of activities (also known as chunks
of work) is a necessary and sufficient set of activities. That is, when all of these
first-level activities are complete, the project is complete. For any activity that
does not possess the six characteristics, we partition it into a set of necessary
and sufficient activities at Level 2. The process continues until all activities
have met the six criteria. The lowest level of decomposition in the WBS defines
a set of activities that will each have an activity manager, someone who is
responsible for completing the activity.

The lowest-level activities are defined by a work package. A work package is
simply the list of things to do to complete the activity. The work package may
be very simple, such as getting management to sign off on a deliverable. On
the other hand, a work package may be a mini project and may consist of all
the properties of any other project, except that the activity defining this project
possesses the six criteria and need not be further partitioned. We return to the
work package in Chapter 7.

Some examples will help clarify. Figure 4.3 is a partial WBS for building a
house, and Figure 4.4 is the indented outline version (for those of you who pre-
fer an outline format to a hierarchical graph). Both convey exactly the same
information.

Figure 4.5 shows the WBS for the traditional waterfall systems development
methodology. For our systems readers, this format could become a template
for all your systems development projects. It is a good way to introduce stan-
dardization into your systems development methodology.
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1. SITE PREPARATION
1.1 Layout
1.2 Grading
1.3 Excavation

2. FOUNDATION
2.1 Erect Forms
2.2 Pour Concrete
2.3 Remove Forms

3. FRAMING
3.1 Floor Joists
3.1.1. Install First-Floor Joists
3.1.2. Install Second-Floor Joists
3.2 Subflooring
3.2.1. Install First-Floor Subflooring
3.2.2. Install Second-Floor Subflooring
3.3 Stud Walls
3.3.1. Erect First-Floor Stud Walls
3.3.2. Erect Second-Floor Stud Walls
3.4 Frame the Roof

4. UTILITIES

4.1 Electrical
4.1.1. Do Rough-in Work
4.1.2. Get Building Inspection
4.1.3. Do Finish Work

4.2 Gas
4.2.1. Do Rough-in Work
4.2.2. Get Building Inspection
4.2.3. Do Finish Work

4.3 Water
4.3.1. Do Rough-in Work
4.3.2. Get Building Inspection
4.3.3. Do Finish Work

5. WALLS
5.1 Hang Sheetrock
5.2 Tape and Bed

6. ROOFING
6.1 Install Sheathing
6.2 Lay Shingles

7. FINISH WORK
7.1 Install Cabinets
7.2 Install Appliances
7.3 Install Furnace
7.4 Lay Carpet
7.5 Paint Walls and Molding
7.6 Hang Wallpaper
7.7 LayTile

8. LANDSCAPING

Figure 4.4 Indented outline WBS for a house.
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| SYSTEMS DEVELOPMENT PROJECT |

| Definition | | Design | | Implementation |
—| State objectives | —| Functional | —| Programming |
N o Construct code
-I Clarify request | Identify interfaces | Source code Construct unit test
. - . Construct JCL
-I Establish objectives | Design 1/O | JCL J
Construct system test
-I Identify key issues | Spec audits/controls| Documentation |
Define requirements Confirm specs | Get approval |

Obtain current doc. _| Technical | —| Installation
Finalize test plan
-| Define new reqmts. || Define program Testing Create test data

specs Conduct test

—| Choose SDM . .
Prepare system flow Training Conduct operations training
Conduct user training

Get Approval Convert data

Build integration
test plan

-| Get approval

Finalize plan
Cut-over Convert data
Cut-over to production

Get approval

Operation

Operate system
Review X
Review performance

Audit

Complete financial risks
Get approval .
Analyze risks

Figure 4.5 \WBS for a waterfall systems development methodology.

iy

Putting It All Together

Getting the WBS correct and complete is the only way a traditional project is
going to succeed. In this chapter we have discussed several ways to build a
WBS and how to test for its completeness.

Discussion Questions

1. The WBS identifies all of the work that must be done to complete the proj-
ect. What would you do if the answer to a question posed as part of the
work determined which of two alternatives you should pursue?
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2. Under what conditions might you choose to decompose an activity that
met all of the six completeness criteria? Give specific examples.

3. Can you think of any activities that would not meet all six completeness
criteria and yet need not be further decomposed? Give specific examples.

Case Study

The high-level WBS for the case study, based on Winston Royce’s Waterfall model,
is stored on the CD-ROM. Pick one of the activities and decompose it down to

the level where the six completion criteria are met for all of your lowest level
activities. (We have decomposed Testing through a few levels as an example;

that example is included on the CD-ROM as well.)



Estimating Duration, Resource
Requirements, and Cost

Round numbers are always false.
—Samuel Johnson, English critic

Figures are not always facts.
—Aesop, Greek fabulist

You get more control over estimation by learning from
evolutionary early and frequent result deliveries than

you will if you try to estimate in advance for a whole

large project.

—Tom Gilb, Principles of Software Engineering Management

Estimating Duration

B efore we can estimate duration, we need to make sure everyone is working

from a common definition. The duration of a project is the elapsed time in busi-
ness working days, not including weekends, holidays, or other non-work
days. Work effort is labor required to complete an activity. That labor can be
consecutive or nonconsecutive hours.

Chapter Learning Objectives

After reading this chapter you will be able to:
¢ Understand the difference between effort and duration
¢ Explain the relationship between resource loading and activity duration
¢ List and explain the causes of variation in activity duration
¢ Use any one of six activity duration estimation methods
2

Use a particular estimation technique
(continued)

97
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Chapter Learning Objectives (continued)

Assign resources to meet project schedules

2
¢ Understand the process of creating cost estimates at the activity level
¢ Schedule people to project activities using a skill matrix

2

Understand the process of determining resource requirements at the
activity level

Duration and work effort are not the same thing. For example, we had a client
pose the following situation. The client had an activity that required him to
send a document to his client’s lawyer, where it would be reviewed, marked
up, and then returned. He had done this on several previous occasions, and it
normally took about 10 business days before the document was back in his
office. He knew the client’s lawyer took only about 30 minutes to review and
mark up the document. His question was, what’s the duration? The answer is
10 days. The work effort on the part of the lawyer is 30 minutes.

It is important to understand the difference between labor time and clock time.
They are not the same. Let’s say that an estimate has been provided that a cer-
tain task requires 10 hours of focused and uninterrupted labor to complete.
Under normal working conditions, how many hours do you think it will really
take? Something more than 10 for sure. To see why this is so, let’s consider the
data shown in Figure 5.1.

Labor10 e L=D ., L=0.75D
8 +
6 1 .
4+ 0
, 33% unplanned
5 ',' interruptions
/ Duration
[ T R B N A N |

|
T 1 T T T T T 1
2 4 6 8 10 12 14 16 18 20

Figure 5.1 Elapsed time versus work time.
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If a person could be focused 100 percent of the time on an activity, he or she
could accomplish 10 hours of work in 10 hours. Such a person would be
unique, for what is more likely is that his or her work will be interrupted by
email, beepers, meetings, coffee breaks, and socializing. Several estimates for
the percent of a person’s day that he or she can devote to project activity work
have been made. Past data that we have collected from information technol-
ogy professionals indicates a range of 66 to 75 percent. More recently, among
the same client base, we have seen a downward trend in this percentage to 50
to 65 percent. Using the 75 percent estimate means that a 10-hour task will
require about 13 hours and 20 minutes to complete. That is without interrup-
tions, which we know always happen.

For some professionals interruptions are frequent (technical support, for
example); for others interruptions are infrequent. We polled the 17-person
technical support unit of a midsized information services department and
found that about one-third of their time was spent on unplanned interrup-
tions. Unplanned interruptions might include a phone call with a question to
be answered, a systems crash, power interrupts, random events of nature, the
boss stopping in to visit on an unrelated matter, or a phone call from your golf-
ing buddies. Using the 75 percent focus figure and the 33 percent on
unplanned interruptions figure means that a 10-hour task will take approxi-
mately 20 hours to complete.

It is this elapsed time that we are interested in estimating for each activity in
the project. It is the true duration of the activity. For costing purposes, we are
interested in the labor time (work) actually spent on an activity.

msmmm When estimating activity duration, you have a choice to make. Do you want to
estimate hours of billable labor to complete the activity, or do you want to estimate
the clock time required to complete the activity? Probably both. The labor hours are
needed in order to bill the client. The elapsed clock time is needed in order to esti-
mate the project completion date.

Resource Loading versus Activity Duration

The duration of an activity is influenced by the amount of resources scheduled
to work on it. We say influenced because there is not necessarily a direct linear
relationship between the amount of resource assigned to an activity and its
duration.



Adding more resources to hold an activity’s duration within the planning lim-
its can be effective. This is called “crashing the activity.” For example, suppose
you are in a room where an ordinary-size, four-legged chair is in the way. The
door to the room is closed. You are asked to pick up the chair and take it out of
the room into the hallway. You might try to do it without any help, in which
case you would perform the following steps:

Pick up the chair.

Carry it to the door.

Set the chair down.

Open the door.

Hold the door open with your foot as you pick up the chair.
Carry the chair through the door.

NS G w N

Set the chair down in the hallway.

Suppose you double the resources. We'll get someone to help you by opening
the door and holding it open while you pick up the chair and carry it out to the
hallway. With two people working on the activity, you’d probably be willing to
say it would reduce the time to move the chair out into the hall.

Doubling the resources sounds like a technology breakthrough in shortening
duration. Let’s try doubling them again and see what happens. Now, we’ve
got four resources assigned to the activity. The activity would go something
like this: First, you hold a committee meeting to decide roles and responsibili-
ties. Each person would like to get equal credit, so each one grabs a leg of the
chair and tries to go through the door, but they all get stuck in the door. (By the
way, there’s nobody left to open the door because each of the four resources is
dedicated to one leg of the chair.)

The point of this silly example is to show that there are diminishing returns for
adding more resources. You would probably agree that there is a maximum
loading of resources on a task to minimize the activity duration, and that by
adding another resource you will actually begin to increase the duration. You
have reached the crashpoint of the activity. The crashpoint is that point where
adding more resources will increase activity duration. There will be many
occasions when the project manager will have to consider the optimum load-
ing of a resource on a task.

A second consideration for the project manager is the amount of reduction in
duration that results from adding resources. The relationship is not linear.
Consider the chair example again. Does doubling the resource cut the duration
in half? Can two people dig a hole twice as fast as one? Probably not. The
explanation is simple. By adding the nth person to an activity, you create the



need for n more communication links. Who is going to do what? How can the
work of several persons be coordinated? There may be other considerations
that actually add work. To assume that the amount of work remains constant
as you add resources is simply not correct. New kinds of work will emerge
from the addition of a resource to an activity. For example, adding another per-
son adds the need to communicate with more people and increases the dura-
tion of the activity.

A third consideration for the project manager is the impact on risk that results
from adding another resource. If we limit the resource to people, we must
consider the possibility that two people will prefer to approach the activity in
different ways, with different work habits and with different levels of commit-
ment. The more people working on an activity, the more likely one will be
absent, the higher the likelihood of a mistake being made, and the more likely
they will get in each other’s way.

Variation in Activity Duration

Activity duration is a random variable. Because we cannot know what factors
will be operative when work is underway on an activity, we cannot know
exactly how long it will take. There will, of course, be varying estimates with
varying precision for each activity. One of your goals in estimating activity
duration is to define the activity to a level of granularity so that your estimates
have a narrow variance—that is, the estimate is as good as you can get it at the
planning stages of the project. As project work is completed, you will be able
to improve the earlier estimates of activities scheduled later in the project.

There are several causes of variation in the actual activity duration:

Varying skill levels. Our strategy is to estimate activity duration based on
using people of average skills assigned to work on the activity. In actuality,
this may not happen. You may get a higher- or lower-skilled person assigned
to the activity, causing the actual duration to vary from planned duration.
These varying skill levels will be both a help and a hindrance to us.

Unexpected events. Murphy lives in the next cubicle and will surely make
his presence known, but in what way and at what time we do not know.
Random acts of nature, vendor delays, incorrect shipments of materials,
traffic jams, power failures, and sabotage are but a few of the possibilities.

Efficiency of work time. Every time a worker is interrupted, it takes more
time to get up to the level of productivity prior to the time of the interrup-
tion. You cannot control the frequency or time of interruptions, but you do
know that they will happen. As to their effect on staff productivity, you can
only guess. Some will be more affected than others.
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Mistakes and misunderstandings. Despite all of your efforts to be com-
plete and clear in describing the work to be performed, you simply will
miss a few times. This will take its toll in rework or scrapping semicom-
pleted work.

Common cause variation. Apart from all of these factors that can influence
activity duration, the reality is that durations will vary for no reason other
than the statistical variation that arises because the duration is in fact a
random variable. It has a natural variation, and nothing you do can really
decrease that variation. It is there, and it must be accepted.

Six Methods for Estimating Activity Duration

Estimating activity duration is challenging. You can be on familiar ground for
some activities and on totally unfamiliar ground for others. Whatever the case,
you must produce an estimate. It is important that senior management under-
stand that the estimate can be little more than a WAG (wild a** guess). In many
projects the estimate will be improved as you learn more about the deliver-
ables from having completed some of the project work. Re-estimation and
replanning are common. In our consulting practice, we have found six tech-
niques to be quite suitable for initial planning estimates:

Similarity to other activities
Historical data

Expert advice

Delphi technique
Three-point technique
Wide-band Delphi technique

Let’s take a look at each of these techniques in more detail.

Extrapolating Based on Similarity to Other Activities

Some of the activities in your WBS may be similar to activities completed in
other projects. Your or others’ recollections of those activities and their dura-
tion can be used to estimate the present activity’s duration. In some cases, this
process may require extrapolating from the other activity to this one, but in
any case, it does provide an estimate. In most cases, using the estimates from
those activities provides estimates that are good enough.
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Studying Historical Data

Every good project management methodology contains a project notebook
that records the estimated and actual activity duration. This historical record
can be used on other projects. The recorded data becomes your knowledge
base for estimating activity duration. This technique differs from the previous
technique in that it uses a record, rather than depending on memory.

Historical data can be used in quite sophisticated ways. One of our clients has
built an extensive database of activity duration history. They have recorded
not only estimated and actual duration but also the characteristics of the activ-
ity, the skill set of the people working on it, and other variables that they found
useful. When an activity duration estimate is needed, they go to their database
with a complete definition of the activity and, with some rather sophisticated
regression models, estimate the activity duration. They build product for mar-
ket, and it is very important to them to be able to estimate as accurately as pos-
sible. Again, our advice is that if there is value added for a particular tool or
technique, use it.

Seeking Expert Advice

When the project involves a breakthrough technology or a technology that is
being used for the first time in the organization, there may not be any local
experience or even professionals skilled in the technology within the organi-
zation. In these cases, you will have to appeal to outside authorities. Vendors
may be a good source, as are noncompetitors who use that technology.

Applying the Delphi Technique

The Delphi technique can produce good estimates in the absence of expert
advice. This is a group technique that extracts and summarizes the knowledge
of the group to arrive at an estimate. After the group is briefed on the project
and the nature of the activity, each individual in the group is asked to make his
or her best guess of the activity duration. The results are tabulated and pre-
sented, as shown in Figure 5.2, to the group in a histogram labeled First Pass.
Those participants whose estimates fall in the outer quartiles are asked to
share the reason for their guess. After listening to the arguments, each group
member is asked to guess again. The results are presented as a histogram
labeled Second Pass, and again the outer quartile estimates are defended. A
third guess is made, and the histogram plotted is labeled Third Pass. Final
adjustments are allowed. The average of the third guess is used as the group’s
estimate. Even though the technique seems rather simplistic, it has been
shown to be effective in the absence of expert advice.
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Figure 5.2 The Delphi technique.

We attended an IBM business partners’ meeting several years ago. One of the
sessions dealt with estimating software development time, and the presenter
demonstrated the use of the Delphi technique with a rather intriguing exam-
ple. She asked if anyone in the group had ever worked in a carnival as a
weight-guessing expert. None had, so she informed the group that they were
going to use the Delphi technique to estimate the average weight of the 20 peo-
ple who were in the room. She asked everyone to write his or her best guess as
to his or her weight on a slip of paper. These were averaged by the facilitator
and put aside. Each person took an initial guess as to the average weight,
wrote it down, and passed it to the facilitator. She displayed the initial pass
histogram and asked the individuals with the five high and five low guesses to
share their thinking with the group; a second guess was taken and then a third.
The average of the third guess became the group’s estimate of the average
body weight. Surprisingly, the estimate was just two pounds off from the
reported average.

The approach the presenter used is actually a variation of the original Delphi
technique. The original version used a small panel of experts (say, five or six)
who were asked for their estimate independently of one another. The results
were tabulated and shared with the panel, who were then asked for a second
estimate. A third estimate was solicited in the same manner. The average of the
third estimate was the one chosen. Note that the original approach does not
involve any discussion or collaboration between the panel members. In fact,
they weren’t even aware of who the other members were.

Applying the Three-Point Technique

Activity duration is a random variable. If it were possible to repeat the activity
several times under identical circumstances, duration times would vary. That
variation may be tightly grouped around a central value, or it might be widely
dispersed. In the first case, you would have a considerable amount of infor-
mation on that activity’s duration as compared to the latter case, where you
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would have very little or none. In any given instance of the activity, you would
not know at which extreme the duration would likely fall, but you could make
probabilistic statements about their likelihood in any case.

The three-point technique gives us a framework for doing just that. To use the
method, you need three estimates of activity duration:

Optimistic. The optimistic time is defined as the shortest duration one
has had or might expect to experience given that everything happens as
expected.

Pessimistic. The pessimistic time is that duration that would be experi-
enced (or has been experienced) if everything that could go wrong did
go wrong, yet the activity was completed.

Most likely. The most likely time is that time usually experienced.

For this method you are calling on the collective memory of professionals who
have worked on similar activities but for which there is no recorded history.
Figure 5.3 is a graphical representation of the three-point method.

Applying the Wide-Band Delphi Technique

Combining the Delphi and three-point methods results in the wide-band
Delphi technique. It involves a panel, as in the Delphi technique. In place of a
single estimate, the panel members are asked, at each iteration, to give their
optimistic, pessimistic, and most likely estimates for the duration of the cho-
sen activity. The results are compiled, and any extreme estimates are removed.
Averages are computed for each of the three estimates, and the averages
are used as the optimistic, pessimistic, and most likely estimates of activity
duration.

(0] M E P
O: Optimistic O+4M +P
P: Pessimistic E=
6
M: Most Likely

Figure 5.3 The three-point method.



106

Estimation Precision

A word of advice on estimating is in order. Early estimates of activity duration
will not be as good as later estimates. It’s a simple fact that we get smarter as
the project work commences. Estimates will always be subject to the vagaries
of nature and other unforeseen events. We can only hope that we have gained
some knowledge through the project to improve our estimates.

In our top-down project planning model, we start out with “roughly right”
estimates, with the intention of improving the precision of these estimates later
in the project. Management and the customer must be aware of this approach.
Most of us have the habit of assuming that a number, once written, is inviolate
and absolutely correct regardless of the circumstances under which the num-
ber was determined.

Estimating Resource Requirements

By defining project activities according to the completion criteria, you should
have reached a point of granularity with each activity so that it is familiar. You
may have done the activity or something very similar to it in a past project.
That recollection, that historical information, gives us the basis for estimating
the resources you will need to complete the activities in the current project. In
some cases, it is a straightforward recollection; in others, the result of keeping
a historical file of similar activities; in still others, the advice of experts.

The importance of resources varies from project to project. The six estimation
techniques discussed in the previous section can be used to estimate the
resource requirements for any project.

Types of resources include the following:

People. In most cases the resources you will have to schedule are people
resources. This is also the most difficult type of resource to schedule.

Facilities. Project work takes place in locations. Planning rooms, conference
rooms, presentation rooms, and auditoriums are but a few examples of
facilities that projects require. The exact specifications as well as the precise
time at which they are needed are some of the variables that must be taken
into account. The project plan can provide the detail required. The facility
specification will also drive the project schedule based on availability.

Equipment. Equipment is treated exactly the same as facilities. What is
needed and when drive the activity schedule based on availability.
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Money. Accountants would tell us that everything is eventually reduced to
dollars, and that is true. Project expenses typically include travel, room and
meals, and supplies.

Materials. Parts to be used in the fabrication of products and other physical
deliverables are often part of the project work, too. For example, the mate-
rials needed to build a bicycle might include nuts, bolts, washers, and
spacers.

People as Resources

People are the most difficult type of resource to schedule because we plan the
project by specifying the types of skills we need, when we need them, and in
what amounts. Note that we do not specify by name the resource (that is, the
individual) we need; this is where problems arise.

There are a few tools you can use to help you schedule people.

Skills Matrices

We find more and more of our clients are developing skills inventory matrices
for staff and skill needs matrices for activities. The two matrices are used to
assign staff to activities. The assignment could be based on activity character-
istics such as risk, business value, criticality, or skill development. Figure 5.4
illustrates how the process can work.

This process involves gathering inventory data for two inventories:

m An inventory of the demand for skills needed to perform the tasks associ-
ated with specific activities. This is represented as a matrix whose rows
are the activities and whose columns are the skills. These are both current
and long-term needs.

m An inventory of the current skills among the professional staff. This is rep-
resented as a matrix whose rows identify the staff and whose columns are

the skills.
Skills Skills Activities
Activities + Staff —  Staff |
Needs Skills Staff
Inventory Inventory Assignments

Figure 5.4 Assigning staff to activities.



The columns of both matrices define the same set of skills. This gives us a way
to link the two matrices and assign staff to activities. This approach can be
used for on-the-job staff development. As an on-the-job development strategy,
the manager would have previously met with the staff member, helped him or
her define career goals, and translated those goals into skill development
needs. That information can now be used to assign staff to activities so that the
work they will do on the activity will give them that on-the-job development.

Skill Categories

This part of the skill matrix is developed by looking at each activity that the
unit must perform and describing the skills needed to perform the activity.
Because skills may appear in unrelated activities, the list of possible skills must
be standardized across the enterprise.

Skill Levels

A binary assessment—that is, you either have the skill or you don’t—is cer-
tainly easier to administer, but it isn’t sufficient for project management. Skills
must be qualified with a statement of how much of the skill the person pos-
sesses. Various methods are available, and companies often develop their own
skill-level system.

Resource Breakdown Structure

Just as there is a Work Breakdown Structure, so also is there a Resource Break-
down Structure. Figure 5.5 gives a simple example.

Application
Development

Design Program Test
— Business Analyst — Associate Pgmr — Test Designer
— DB Architect — Programmer — Test Supv
— Systems Analyst —  Senior Pgmr — Test Technician

Figure 5.5 An example of a Resource Breakdown Structure.
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The Resource Breakdown Structure is used to assist in not only resource esti-
mation but also cost estimation. The Resource Breakdown Structure is deter-
mined by the job families, which are defined by the human resource
department. That definition is simply put into this hierarchical framework and
used as the basis for identifying the positions and levels that are needed to
staff the project and from that constructing the staffing budget.

Estimating Duration as a Function
of Resource Availability

Three variables influence the duration estimate of an activity, and all of them
influence each other. They are as follows:

m The duration itself

m The total amount of work, as in person hours/days, that will be done on
the activity by a resource

m The percent per day of his or her time that the resource can devote to
working on it

Many project management software products today allow you to enter any
two of these three variables and calculate the third for you. There is no one
right way; it’s a matter of what works best and is most consistent with the way
you mentally approach estimating. There are four ways to approach the calcu-
lation of duration, total effort, and percent/day. Remember that two of them
are specified and the third is calculated. The methods are listed here and
described in the sections that follow.

m Assign as a total work and constant percent/day
m Assign as a duration and total work effort
m Assign as a duration and percent/day

m Assign as a profile

Assign as a Total Work and a Constant Percent/Day

If we know that the total “head down, focused” work effort required to do the
activity is 40 hours but that the resource can devote only 50 percent of his or
her typical day to doing project activity work, then the resulting duration is
going to be 80 hours, or 10 business days. The formula is simply this:

40 hours/0.50 = 80 hours



The duration becomes a calculated value based on the percent per day and the
work. This method is the one that most software products use as their default
method. It’s tempting to use a percent-per-day resource allocation value that’s
higher than it actually will be. We can be a bit squeamish about telling it like it
really is. If that is done, the duration is shortened accordingly. The project com-
pletion date is then invalid because it is calculated using an overly optimistic
duration.

Assign as a Duration and Total Work Effort

Alternatively, you could use your or someone else’s experience and estimate
the duration based on history. Then the total work could be averaged over that
duration, yielding the percent per day value. Using the same values as above,
the formula would look like this:

5 person days / 10 days = 0.5

Here again we’re making the assumption of an eight-hour day. In this case, the
percent is calculated. Approaching the estimate from this direction (we’re just
running the numbers a different way) seems in practice to avoid the problem
of squeamishness. You still need to do a sanity check on the resulting value;
don’t just blindly accept it. In our consulting we’ve found that this usually
results in an estimated duration that comes closer to matching the actual when
all is said and done.

Assign as a Duration and Percent/Day

The third method is to estimate the duration as previously described and
assign the percent per day. This method will calculate the total work effort. The
formula works like this:

10 days x 0.50 = 5 person days

Of the three methods, this is the least used.

Assign as a Profile

The three duration estimating and resource assignment methods discussed
here all presume that the resource is going to work at about the same percent
per day for each day of the activity. In other words, they are flat-loaded at a
constant rate. There will be cases where the person cannot work at a constant
rate because of other commitments. In such cases, the duration is estimated
first and then the work is assigned at different percents over the 40-hour win-
dow. For example, we might assign the worker 75 percent for 20 hours and
50 percent for 20 hours. If you find yourself having to use this profiling of
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resource assignments capability on activities more than two or three times in a
project, you may need to take your WBS to a lower level of detail. In doing
that, the duration will be shorter and the resources can work in a contiguous
manner for the entire activity.

Estimating Cost

Now that we have estimated activity duration and resource requirements, we
have the data we need to establish the cost of the project. This is our first look
at the dollars involved in doing the project. We know the resources that will be
required and the number of hours or volume of resources needed. Unit cost
data can be applied to the amount of resource required to estimate cost.

Resource Planning

There are several questions you need to consider concerning the resources for
your project. As we have pointed out, adding resources doesn’t necessarily
mean that you will shorten the time needed for various activities. Adding too
many people can actually add time to the project. Another factor to consider
deals with the skill level of the resources.

Let’s say that you are going to have a team of developers work on the applica-
tion. When you are planning resources, you have to know the skill level of the
potential resources. You may have to trade money for time. That means you
may be able to get a lower cost by using a junior developer, but it’s likely that
you will also find the process takes longer. Knowing the skill sets of the avail-
able people and taking that into account when doing scheduling is a major
part of resource planning.

Another issue to consider is that of using part-time people. At first glance,
using part-time people looks like a good idea. It appears you can make good
decisions concerning their schedules and that you are getting extremely effi-
cient use of their time. However, this isn’t reality, particularly if the part-time
people are coders. Development is a mental task; you're working with knowl-
edge workers. You can’t turn on and off a mental process at will.

Similarly, scheduling people on two projects the same day won't be efficient
use of resources. It takes some time for the developer to get up to writing
speed. So when you're scheduling, don’t think you can schedule different
projects for the same knowledge worker on the same day. That kind of sched-
ule may look good on paper, but it doesn’t work. Give your resources a chance
to get into the flow of work, and you'll be much more successful.
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Cost Estimating

When doing an estimate, you need to consider a few concepts. The first is that
no matter how well you estimate cost, it is always an estimate. One of the rea-
sons that so many projects come in over budget is that people actually believe
that they have done perfect estimating and that their baseline estimate is set in
stone. Remember that it is always an estimate. Anytime you are forecasting the
future, as you are when you plan a project, you are dealing with some amount
of uncertainty. Because projects are unique by definition, you are doing an
estimate. Projects are so often over budget because the budget is an estimate,
not an exact mathematical calculation. Even experienced cost estimators miss
the mark.

Having given you that warning, you still need to do your best to come up with
a working budget for the project. Estimating can be done several ways. One is
to find an analogous project, one that looks a great deal like the one you're cur-
rently planning. By using it as a guideline, you’ll have a reference point on the
costs. The caveat that you must keep in mind is that each project is unique, and
it is that uniqueness that means you will have a slightly different budget for
your estimate than the one from the previous project. Don’t use the exact same
figures when you estimate; it will come back to haunt you sometime in the
project.

Another good practice in estimating is to invite subject matter experts (SMEs)
to help you prepare your estimate. Ideally, these SMEs will be able to discuss
their areas of expertise and give you a better handle on the estimating for your
current projects.

Three types of estimates are common in project management.

Order of magnitude estimate. This type means that the number given for
the estimate is somewhere between 25 percent above and 75 percent below
the number. Order of magnitude estimates are often used at the very begin-
ning of the estimation process when very little detail is known about the
project work and a rough estimate is all that management calls for. It is
understood that this estimate will be improved over time.

Budget estimate. This type has a range of 10 percent over and 25 percent
below the stated estimate. These estimates are generated during project
planning time and are based on knowing some detail about the project
activities.

Definitive estimate. This type is generally the one that is used for the rest
of the project. It has a range of 5 percent over and 10 percent below the
stated estimate. These estimates are most useful during project execution
when new information helps further improve the estimates generated
during project planning time.
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When giving an estimate for a project, it's a good idea to have these three
ranges in mind. Remember that even if you tell a sponsor that your estimate is
an order of magnitude estimate, the sponsor will remember it for the rest of the
project. Protect yourself in this case by writing “order of magnitude” on the
estimate. Doing so will at least give you something with which to defend
yourself if it comes to that.

Cost Budgeting

Once you’'ve done an estimate, you want to go into the cost budgeting phase.
This phase is the time when you assign costs to tasks on the WBS. Cost bud-
geting is actually very formulaic. You take the needed resources and multiply
the costs times the number of hours they are to be used. In the case of a one-
time cost, such as hardware, you simply state that cost.

Cost budgeting gives the sponsor a final check on the costs of the project. The
underlying assumption is that you've got all the numbers right. Usually you'll
have the cost of a resource right, but often it’s tough to be exact on the total
number of hours the resource is to be used. Remember that no matter what,
you are still doing an estimate. Cost budgeting is different than estimating in
that it is more detailed. However, the final output is still a best effort at
expressing the cost of the project.

Cost Control
Cost control represents two major issues for the project manager:

m The first is how often you need to get reports of the costs. Certainly, it
would be good if you could account for everything occurring on the proj-
ect in real time. However, that is generally way too expensive and time-
intensive. More likely, you'll get figures once a week. Getting cost status
figures once a week gives you a good snapshot of the costs that are occur-
ring. If you wait longer than a week to get cost figures, you may find that
the project has spun out of control.

m The second issue deals with how you look at the numbers you're receiv-
ing. If you’ve done a cost baseline, then you'll have some figures against
which you can measure your costs. What you're looking for is a variance
from the original costs. The two costs you have at this point are your base-
line and the actual costs that have occurred on the project. The baseline
was the final estimate of the costs on the project. Your job is to look at the
two and determine if management action must be taken.
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s How far off do the numbers need to be between the final estimate and your actual
costs before you take some action? Usually 10 percent is the most allowed. However,
if you see a trend appearing—usually meaning a trend of being over budget—you
should take a look at the reasons behind the variance before it reaches 10 percent.

A word of advice: Remember that there are projects where time is the most
important of the constraints for the project. Remember Y2K? In cases like
those, you must balance your need for cost control with the need for a time-
definite project ending. There may be a trade-off in cost control for time con-
straints. As a project manager, you must be aware of these trade-offs and be
ready to justify changes in costs to the sponsor based on other considerations
such as time and quality.

Using a JPP Session to Estimate Duration,
Resource Requirements, and Cost

You have assembled the SMEs on your planning team, so you have all the
information you need to estimate activity duration in the JPP session. The
methodology is simple. During the WBS exercise, ask each subteam to provide
activity duration estimates as part of their presentation. The subteam’s pre-
sentation will then include the activity duration estimates they determined.
Any disagreement can be resolved during the presentation.

We have conducted many JPP sessions and have some advice for estimating
activity duration during the JPP session. Namely:

Get it roughly right. Do not waste time deciding whether the duration is
nine days or 10 days. By the time the activity is open for work, the team
will have a lot more knowledge about the activity and will be able to pro-
vide an improved estimate—rendering the debate a waste of time. After
some frustration with getting the planning team to move ahead quickly
with estimates, someone once remarked, “Are you 70 percent sure you are
80 percent right? Good, let’s move on.”

Spend more effort on front-end activities than on back-end activities. As
project work commences, back-end activities may undergo change. In fact,
some may be removed from the project altogether.

Consensus is all that is needed. If you have no serious objections to the
estimate, let it stand. It is easy to get bogged down in minutia. The JPP
session is trying enough on the participants. Don’t make it any more
painful than needed. Save your energy for the really important parts
of the plan—like the WBS.
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Determining Resource Requirements

The planning team includes resource managers or their representatives. At the
time the planning team is defining the WBS and estimating activity duration,
they will also estimate resource requirements.

We have found the following practice effective:

1. Create a list of all the resources required for the project. For people
resources, list only position title or skill level. Do not name specific people
even if there is only one person with the requisite skills. Envision a person
with the typical skill set and loading on the project activity. Activity dura-
tion estimates are based on workers of average skill level, and so should
be resource requirements. You will worry about changing this relationship
later in the planning session.

2. When the WBS is presented, resource requirements can be reported, too.

We now have estimated the parameters needed to begin constructing the proj-
ect schedule. The activity duration estimates provide input to planning the
order and sequence of completing the work defined by the activities. Once the
initial schedule is built, we can use the resource requirements and availability
data to further modify the schedule.

Determining Cost

The team should have access to a standard costing table. This table will list all
resources, unit of measure, and cost per unit. It is then just a simple exercise in
calculating the cost per resource based on the number of units required and
the cost per unit. Many organizations will have a spreadsheet template that
will facilitate the exercise. These calculated figures can be transferred to the
WBS and aggregated up the WBS hierarchy to give a total cost for each activ-
ity level in the WBS.

What If the Specific Resource Is Known?

Knowing the specific resource will occur quite often, and we are faced with the

question: Should we put that person in the plan? If you do and if that person is

not available when you need him or her, how will that affect your project plan?

If he or she is very highly skilled and you used that information to estimate the

duration of the activity that person was to work on, you may have a problem. If
you cannot replace him or her with an equally skilled individual, will that create
a slippage that dominoes through the project schedule? Take your choice.
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Putting It All Together

We now have all of the activity-level data that we need to build the project
plan. What remains are the interactivity data in the form of dependencies and
relationships. We can then build an initial project plan. In the next chapter, we
discuss dependencies and relationships between activities and then learn how
to display the project graphically in the form of a project network diagram.

Discussion Questions

1. You have used the three-point method to estimate the duration of an
activity that you know will be critical to the project. The estimate pro-
duces a very large difference between the optimistic and pessimistic
estimates. What actions might you take, if any, regarding this activity?

2. Discuss a project on which you’ve worked where time was the major fac-
tor in determining the success or failure of the project. What did you do
about cost considerations? Did the sponsor(s) agree with the added cost?
Was the project successful?

3. Prepare a simple budget showing an order of magnitude estimate, a bud-
get estimate, and a definitive estimate. What did you have to do to make
each successive budget closer to the final working budget?

Case Study

You are going to do a presentation to the board of Jack Neift Trucking (see the
Introduction for the case study). You are the outside project manager, Sal Vation.
Here are some of the topics you are going to present to the board. Where will you
go to find the information for the presentation?
The topics are as follows:
1. Buy versus make—How did you come to the decision to build the applica-
tion in-house?
2. What are the risks inherent in building a new application?
3. What means will you use to control costs? Will savings be passed along to
the Jack Neift Trucking Company?
4. If time, cost, and quality are the three major constraints of a project, which

one do you think is the most important to Jack Neift? Defend your answer.
How will this be put into your presentation for the board?

Please put time values in MS Project based on your WBS and the major con-
straint you determined in Question 4. These time values mean you must consider
the constraint as part of your scheduling requirements.



Constructing and Analyzing
the Project Network Diagram

Structure is not organization.
—Robert H. Waterman, Management consultant

The man who goes alone can start today, but he who
travels with another must wait ‘til that other is ready.

—Henry David Thoreau, American naturalist

In every affair consider what precedes and what
follows, and then undertake it.

—Epictetus, Greek philosopher

Every moment spent planning saves three or four
in execution.

—Crawford Greenwalt, President, DuPont

The Project Network Diagram

t this point in the TPM life cycle, you have identified the set of activities in the

Aproject as output from the WBS-building exercise and the activity duration for
the project. The next task for the planning team is to determine the order in
which these activities are to be performed.

Chapter Learning Objectives

After reading this chapter, you will be able to:

¢ Construct a network representation of the project activities

¢ Understand the four types of activity dependencies and when they are used
¢ Recognize the types of constraints that create activity sequences
L 2

Compute the earliest start (ES), earliest finish (EF), latest start (LS), and
latest finish (LF times for every activity in the network
(continued)
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Chapter Learning Objectives (continued)

Understand lag variables and their uses
Identify the critical path in the project
Define free slack and total slack and know their significance

Analyze the network for possible schedule compression

® 6 & o o

Use advanced network dependency relationships for improving the project
schedule

L 2

Understand and apply management reserve

¢ Use the critical path for planning, implementation, and control of the
project activities

The activities and the activity duration are the basic building blocks needed to
construct a graphic picture of the project. This graphic picture provides you
with two additional pieces of schedule information about the project:

m The earliest time at which work can begin on every activity that makes up
the project

m The earliest expected completion date of the project

This is critical information for the project manager. Ideally, the required
resources must be available at the times established in this plan. This is not
very likely. Chapter 7 discusses how to deal with that problem. In this chapter,
we focus on the first part of the problem—creating an initial project network
diagram and the associated project schedule.

Envisioning a Complex Project Network Diagram

A project network diagram is a pictorial representation of the sequence in which
the project work can be done. There are a few simple rules that you need to fol-
low to build the project network diagram.

Recall from Chapter 1 that a project is defined as a sequence of interconnected
activities. You could perform the activities one at a time until they are all com-
plete. That is a simple approach, but in all but the most trivial projects, this
approach would not result in an acceptable completion date. In fact, it results
in the longest time to complete the project. Any ordering that allowed even
one pair of activities to be worked on concurrently would result in a shorter
project completion date.
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Another approach is to establish a network of relationships between the activ-
ities. You can do this by looking forward through the project. What activities
must be complete before another activity can begin? Or, you can take a set of
activities and look backward through the project: Now that a set of activities is
complete, what activity or activities could come next? Both ways are valid. The
one you use is a matter of personal preference. Are you more comfortable look-
ing backward in time or forward? Our advice is to look at the activities from
both angles. One can be a check of the completeness of the other.

The relationships between the activities in the project are represented in a flow
diagram called a network diagram or logic diagram.

Benefits to Network-Based Scheduling

There are two ways to build a project schedule:

m Gantt chart

m Network diagram

The Gantt chart is the oldest of the two and is used effectively in simple, short-
duration types of projects. As mentioned in Chapter 4, to build a Gantt chart,
the project manager begins by associating a rectangular bar with every activ-
ity. The length of the bar corresponds to the duration of the activity. He or she
then places the bars horizontally along a time line in the order in which the
activities should be completed. There can be instances in which activities are
located on the time line so that they are worked on concurrently with other
activities. The sequencing is often driven more by resource availability than
any other consideration.

There are two drawbacks to using the Gantt chart:

m Because of its simplicity, the Gantt chart does not contain detailed infor-
mation. It reflects only the order imposed by the manager and, in fact,
hides much of that information. You see, the Gantt chart does not contain
all of the sequencing information that exists. Unless you are intimately
familiar with the project activities, you cannot tell from the Gantt chart
what must come before and after what.

m Second, the Gantt chart does not tell the project manager whether the
schedule that results from the Gantt chart completes the project in
the shortest possible time or even uses the resources most effectively.
The Gantt chart reflects only when the manager would like to have the
work done.
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Although a Gantt chart is easier to build and does not require the use of an
automated tool, we recommend using the network diagram. The network dia-
gram provides a visual layout of the sequence in which project work flows. It
includes detailed information and serves as an analytical tool for project
scheduling and resource management problems as they arise during the life of
the project. In addition, the network diagram allows you to compute the earli-
est time at which the project can be completed. That information does not fol-
low from a Gantt chart.

Network diagrams can be used for detailed project planning, during imple-
mentation as a tool for analyzing scheduling alternatives, and as a control tool:

Planning. Even for large projects, the project network diagram gives a clear
graphical picture of the relationship between project activities. It is, at the
same time, a high-level and detailed-level view of the project. We have
found that displaying the network diagram on the whiteboard or flip charts
during the planning phase is beneficial. This way, all members of the plan-
ning team can use it for scheduling decisions.

mssmmm Ve explore using the network diagram in the JPP later in this chapter.

Implementation. For those project managers who use automated project
management software tools, you will update the project file with activity
status and estimate-to-completion data. The network diagram is then auto-
matically updated and can be printed or viewed. The need for reschedul-
ing and resource reallocation decisions can be determined from the
network diagram, although some argue that this method is too cumber-
some due to project size. Even a project of modest size, say, 100 activities,
produces a network diagram that is too large and awkward to be of much
use. We cannot disagree, but we place the onus on software manufacturers
to market products that do a better job of displaying network diagrams.

Control. While the updated network diagram retains the status of all activi-
ties, the best graphical report for monitoring and controlling project work
will be the Gantt chart view of the network diagram. This Gantt chart can-
not be used for control purposes unless you have done network scheduling
or incorporated the logic into the Gantt chart. Comparing the planned
schedule with the actual schedule, the project manager will discover vari-
ances and, depending on their severity, will be able to put a get-well plan
in place.



121

sssssm |In Chapter 10 we examine monitoring and controlling progress in more detail and
provide additional reporting tools for analyzing project status.

Building the Network Diagram Using
the Precedence Diagramming Method

One of the early methods for representing project activities as a network dates
back to the early 1950s and the Polaris Missile Program. It is called the activity-
on-the-arrow (AOA) method. As Figure 6.1 shows, an arrow represents each
activity. The node at the left edge of the arrow is the event “begin the activity,”
while the node at the right edge of the arrow is the event “end the activity.”
Every activity is represented by this configuration. Nodes are numbered
sequentially, and the sequential ordering had to be preserved, at least in the
early versions. Because of the limitations of the AOA method, ghost activities
had to be added to preserve network integrity. Only the simplest of depen-
dency relationships could be used. This technique proved to be quite cumber-
some as networking techniques progressed. One seldom sees this approach
used today.

With the advent of the computer, the AOA method lost its appeal, and a new
method replaced it. Figure 6.2 shows the activity-on-the-node (AON) method.
The term more commonly used to describe this approach is precedence dia-
gramming method (PDM).

Figure 6.1 The activity-on-the-arrow method.
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Figure 6.2 PDM format of a project network diagram.

The basic unit of analysis in a network diagram is the activity. Each activity in
the network diagram is represented by a rectangle that is called an activity node.
Arrows represent the predecessor/successor relationships between activities.
Figure 6.2 shows an example network diagram. We take a more detailed look
into how the PDM works later in this chapter.

Every activity in the project will have its own activity node (see Figure 6.3).
The entries in the activity node describe the time-related properties of the
activity. Some of the entries describe characteristics of the activity, such as its
expected duration (E), while others describe calculated values (ES, EF, LS, LF)
associated with that activity. We will define these terms shortly and give an
example of their use.

In order to create the network diagram using the PDM, you need to determine
the predecessors and successors for each activity. To do this, you ask “What
activities must be complete before I can begin this activity?” Here, you are
looking for the technical dependencies between activities. Once an activity is
complete, it will have produced an output, a deliverable, which becomes input
to its successor activities. Work on the successor activities requires only the
output from its predecessor activities.

Later we incorporate management constraints that may alter these dependency rela-
tionships. For now we prefer to delay consideration of the management constraints;
they will only complicate the planning at this point.

ES EF
ID Slack E
LS LF

Figure 6.3 Activity node.
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What is the next step? While the list of predecessors and successors to each
activity contains all the information we need to proceed with the project, it
does not represent the information in a format that tells the story of our proj-
ect. Our goal will be to provide a graphical picture of the project. To do that, we
need to spell out a few rules first. Once we know the rules, we can create the
graphical image of the project. In this section, we teach you the few simple
rules for constructing a project network diagram.

The network diagram is logically sequenced to be read from left to right. Every
activity in the network, except the start and end activities, must have at least
one activity that comes before it (its immediate predecessor) and one activity
that comes after it (its immediate successor). An activity begins when its pre-
decessors have been completed. The start activity has no predecessor, and the
end activity has no successor. These networks are called connected. In this book
we have adopted the practice of using connected networks. Figure 6.4 gives
examples of how the variety of relationships that might exist between two or
more activities can be diagrammed.

Dependencies

A dependency is simply a relationship that exists between pairs of activities. To
say that activity B depends on activity A means that activity A produces a
deliverable that is needed in order to do the work associated with activity B.
There are four types of activity dependencies, illustrated in Figure 6.5:

A e
(a) I E
E D —L
F
ol G
©
F
(b)

Figure 6.4 Diagramming conventions.
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A > B FS: When A finishes, B may start
A
FF: When A finishes, B may finish
B <
A
SS: When A starts, B may start
> B
|| A B J SF: When A starts, B may finish

Figure 6.5 Dependency relationships.

Finish-to-start. The finish-to-start (FS) dependency says that activity A
must be complete before activity B can begin. It is the simplest and most
risk-averse of the four types. For example, activity A can represent the col-
lection of data, and activity B can represent entry of the data into the com-
puter. To say that the dependency between A and B is finish-to-start means
that once we have finished collecting the data, we may begin entering the
data. We recommend using FS dependency in the initial project planning
session. The finish-to-start dependency is displayed with an arrow emanat-
ing from the right edge of the predecessor activity and leading to the left
edge of the successor activity.

Start-to-start. The start-to-start (SS) dependency says that activity B may
begin once activity A has begun. Note that there is a no-sooner-than rela-
tionship between activity A and activity B. Activity B may begin no sooner
than activity A begins. In fact, they could both start at the same time. For
example, we could alter the data collection and data entry dependency: As
soon as we begin collecting data (activity A), we may begin entering data
(activity B). In this case there is an SS dependency between activity A and
B. The start-to-start dependency is displayed with an arrow emanating
from the left edge of the predecessor (A) and leading to the left edge of the
successor (B). We will use this dependency relationship in the Compressing
the Schedule section later in the chapter.

Start-to-finish. The start-to-finish (SF) dependency is a little more complex
than the FS and SS dependencies. Here activity B cannot be finished sooner
than activity A has started. For example, suppose you have built a new
information system. You don’t want to eliminate the legacy system until
the new system is operable. When the new system starts to work (activity
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A) the old system can be discontinued (activity B). The start to finish
dependency is displayed with an arrow emanating from the left edge of
activity A to the right edge of activity B. SF dependencies can be used for
just-in-time scheduling between two tasks, but they rarely occur in practice.

Finish-to-finish. The finish-to-finish (FF) dependency states that activity B
cannot finish sooner than activity A. For example, let’s refer back to our
data collection and entry example. Data entry (activity B) cannot finish
until data collection (activity A) has finished. In this case, activity A and B
have a finish-to-finish dependency. The finish-to-finish dependency is dis-
played with an arrow emanating from the right edge of activity A to the
right edge of activity B. To preserve the connectedness property of the net-
work diagram, the SS dependency on the front end of two activities should
have an accompanying FF dependency on the back end.

Constraints

The type of dependency that describes the relationship between activities is
determined as the result of constraints that exist between those activities. Each
type of constraint can generate any one of the four dependency relationships.
There are four types of constraints that will affect the sequencing of project
activities and, hence, the dependency relations between activities:

m Technical constraints
m Management constraints
m Interproject constraints

m Date constraints

Let’s take a look at each of these in more detail.

Technical Constraints

Technical dependencies between activities are those that arise because one
activity (the successor) requires output from another (the predecessor) before
work can begin on it. In the simplest case, the predecessor must be completed
before the successor can begin. We advise using FS relationships in the initial
construction of the network diagram because they are the least complex and
risk-prone dependencies. If the project can be completed by the requested date
using only FS dependencies, there is no need to complicate the plan by intro-
ducing other, more complex and risk-prone dependency relationships. SS and
FF dependencies will be used later when you analyze the network diagram for
schedule improvements.
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Within the category of technical constraints, four related situations should be
accounted for:

Discretionary constraints. Discretionary constraints are judgment calls by
the project manager that result in the introduction of dependencies. These
judgment calls may be merely a hunch or a risk-aversion strategy taken by
the project manager. Through the sequencing activities the project manager
gains a modicum of comfort with the project work. For example, let’s revisit
the data collection and data entry example we used earlier in the chapter.
The project manager knows that a team of recent hires will be collecting the
data and that the usual practice is to have them enter the data as they collect
it (SS dependency). The project manager knows that this introduces some
risk to the process, and because new hires will be doing the data collection
and data entry, the project manager decides to use an FS rather than SS
dependency between data collection and data entry.

Best-practices constraints. Best practices are past experiences that have
worked well for the project manager or are known to the project manager
based on the experiences of others in similar situations. The practices in
place in an industry can be powerful influences here, especially in dealing
with bleeding-edge technologies. In some cases, the dependencies that
result from best-practices constraints, which are added by the project man-
ager, might be part of a risk-aversion strategy following the experiences of
others. For example, consider the dependency between software design
and software build activities. The safe approach has always been to com-
plete design before beginning build. The current business environment,
however, is one in which getting to the market faster has become the strat-
egy for survival. In an effort to get to market faster, many companies have
introduced concurrency into the design-build scenario by changing the FS
dependency between design and build to an SS dependency as follows. At
some point in the design phase, enough is known about the final configu-
ration of the software to begin limited programming work. By introducing
this concurrency between designing and building, the project manager can
reduce the time to market for the new software. While the project manager
knows that this SS dependency introduces risk (design changes made after
programming has started may render the programming useless), the proj-
ect manager will adopt this best-practices approach.

Logical constraints. Logical constraints are like discretionary constraints
that arise from the project manager’s way of thinking about the logical
way to sequence a pair of activities. We feel that it is important for the proj-
ect manager to be comfortable with the sequencing of work. After all, the
project manager has to manage it. Based on past practices and common
sense, we prefer to sequence activities in a certain way. That’s acceptable,
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but do not use this as an excuse to manufacture a sequence out of conve-
nience. As long as there is a good, logical reason, that is sufficient justifica-
tion. For example, in the design-build scenario, certainly several aspects of
the software design lend themselves to some concurrency with the build
activity. Part of the software design work, however, involves the use of a
recently introduced technology with which the company has no experience.
For that reason, the project manager decides that the part of the design that
involves this new technology must be complete before any of the associated
build activity can start.

Unique requirements. These constraints occur in situations where a critical
resource, say, an irreplaceable expert or a one-of-a kind piece of equipment,
is involved on several project activities. For example, a new piece of test
equipment will be used on the software development project. There is only
one piece of this equipment, and it can be used on only one part of the soft-
ware at a time. It will be used to test several different parts of the software.
To ensure that there will be no scheduling conflicts with the new equip-
ment, the project manager creates FS dependencies between every part of
the software that will use this test equipment. Apart from any technical
constraints, the project manager may impose such dependencies to ensure
that no scheduling conflicts will arise from the use of scarce resources.

Management Constraints

A second type of dependency arises as the result of a management-imposed
constraint. For example, suppose the product manager on a software develop-
ment project is aware that a competitor is soon to introduce a new product
with similar features to theirs. Rather than following the concurrent design-
build strategy, the product manager wants to ensure that the design of the
new software will yield a product that can compete with the competitor’s new
product. He or she expects design changes in response to the competitor’s new
product and, rather than risk wasting the programmers’ time, imposes the FS
dependency between the design and build activities.

You'll see management constraints at work when you analyze the network
diagram and as part of the scheduling decisions you make as project manager.
They differ from technical dependencies in that they can be reversed, while
technical dependencies cannot. For example, the product manager finds out
that the competitor has discovered a fatal flaw as a result of beta testing and
has decided to indefinitely delay the new product introduction pending reso-
lution of the flaw. The decision to follow the FS dependency between design
and build now can be reversed, and the concurrent design-build strategy can
be reinstituted. That is, management will have the project manager change the
design-build dependency from FS to SS.
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Interproject Constraints

Interproject constraints result when deliverables from one project are needed
by another project. Such constraints result in dependencies between the activ-
ities that produce the deliverable in one project and the activities in the other
project that require the use of those deliverables. For example, suppose the
new piece of test equipment is being manufactured by the same company that
is developing the software that will use the test equipment. In this case, the
start of the testing activities in the software development project depends on
the delivery of the manufactured test equipment from the other project. The
dependencies that result are technical but exist between activities in two or
more projects, rather than within a single project.

Interproject constraints arise when a very large project is decomposed into
smaller, more manageable projects. For example, the construction of the Boe-
ing 777 took place in a variety of geographically dispersed manufacturing
facilities. Each manufacturing facility defined a project to produce its part. To
assemble the final aircraft, the delivery of the parts from separate projects had
to be coordinated with the final assembly project plan. Thus, there were activ-
ities in the final assembly project that depended on deliverables from other
subassembly projects.

= These interproject constraints are common. Occasionally, large projects are decom-
posed into smaller projects or divided into a number of projects that are defined
along organizational or geographic boundaries. In all of these examples, projects
are decomposed into smaller projects that are related to one another. This approach
creates interproject constraints. Although we would prefer to avoid such decomposi-
tion because it creates additional risk, it may be necessary at times.

Date Constraints

At the outset, we want to make it clear that we do not approve of using date
constraints. We avoid them in any way we can. In other words, “just say no” to
typing dates into your project management software. If you have been in the
habit of using date constraints, read on.

Date constraints impose start or finish dates on an activity that force it to occur
according to a particular schedule. In our date-driven world, it is tempting to
use the requested date as the required delivery date. These constraints gener-
ally conflict with the schedule that is calculated and driven by the dependency
relationships between activities. In other words, date constraints create
unneeded complication in interpreting the project schedule.
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Date constraints come in three types:

No earlier than. This date constraint specifies the earliest date on which an
activity can be completed.

No later than. This date constraint specifies a date by which an activity
must be completed.

On this date. This date constraint specifies the exact date on which an
activity must be completed.

All of these date constraints can be used on the start or finish side of an activ-
ity. The most troublesome is the on-this-date constraint. It firmly sets a date
and affects all activities that follow it. The result is the creation of a needless
complication in the project schedule and later in reporting the status of the
project. The next most troublesome is the no-later-than constraint. It will not
allow an activity to occur beyond the specified date. Again, we are introducing
complexity for no good reason. Both types can result in negative slack. If at all
possible, do not use them. There are alternatives, which we discuss in the next
chapter. The least troublesome is the no-earlier-than constraint. At worst, it
simply delays an activity’s schedule and by itself cannot cause negative float.

Using the Lag Variable

Pauses or delays between activities are indicated in the network diagram
through the use of lag variables. Lag variables are best defined by way of an
example. Suppose that the data is being collected by mailing out a survey and
is entered as the surveys are returned. Imposing an SS dependency between
mailing out the surveys and entering the data would not be correct unless we
introduced some delay between mailing surveys and getting back the
responses that could be entered. For the sake of the example, suppose that we
wait 10 days from the date we mailed the surveys until we schedule entering
the data from the surveys. Ten days is the time we think it will take for the sur-
veys to arrive, for the recipients to answer the survey questions, and for us to
get the surveys back to us in the mail. In this case, we have defined an SS
dependency with a lag of 10 days. Or, to put it another way, activity B (data
entry) can start 10 days after activity A (mail the survey) has started.

Creating an Initial Project Network Schedule

As mentioned, all activities in the network diagram have at least one prede-
cessor and one successor activity, with the exception of the start and end activ-
ities. If this convention is followed, the sequence is relatively straightforward
to identify. If, however, the convention is not followed, or if date constraints
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are imposed on some activities, or if the resources follow different calendars,
understanding the sequence of activities that result from this initial scheduling
exercise can be rather complex.

To establish the project schedule, you need to compute two schedules: the early
schedule, which we calculate using the forward pass, and the late schedule,
which we calculate using the backward pass.

The early schedule consists of the earliest times at which an activity can start
and finish. These are calculated numbers that are derived from the dependen-
cies between all the activities in the project. The late schedule consists of the
latest times at which an activity can start and finish without delaying the com-
pletion date of the project. These are also calculated numbers that are derived
from the dependencies between all of the activities in the project.

The combination of these two schedules gives us two additional pieces of
information about the project schedule:

m The window of time within which each activity must be started and
finished in order for the project to complete on schedule

m The sequence of activities that determine the project completion date

The sequence of activities that determine the project completion date is called
the critical path. The critical path can be defined in several ways:

m The longest duration path in the network diagram

m The sequence of activities whose early schedule and late schedule are the
same

m The sequence of activities with zero slack or float (we define these terms
later in this chapter)

All of these definitions say the same thing: The critical path is the sequence of
activities that must be completed on schedule in order for the project to be
completed on schedule.

The activities that define the critical path are called critical path activities. Any
delay in a critical path activity will delay the completion of the project by the
amount of delay in that activity. Critical path activities represent sequences of
activities that warrant the project manager’s special attention.

The earliest start (ES) time for an activity is the earliest time at which all of its
predecessor activities have been completed and the subject activity can begin.
The ES time of an activity with no predecessor activities is arbitrarily set to 1,
the first day on which the project is open for work. The ES time of activities
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with one predecessor activity is determined from the earliest finish (EF) time of
the predecessor activity. The ES time of activities having two or more prede-
cessor activities is determined from the latest of the EF times of the predeces-
sor activities. The earliest finish (EF) of an activity is calculated as ((ES +
Duration) — One time unit). The reason for subtracting the one time unit is to
account for the fact that an activity starts at the beginning of a time unit (hour,
day, and so forth) and finishes at the end of a time unit. In other words, a one-day
activity, starting at the beginning of a day, begins and ends on the same day.
For example, take a look at Figure 6.6. Note that activity E has only one prede-
cessor, activity C. The EF for activity C is the end of day 3. Because it is the only
predecessor of activity E, the ES of activity E is the beginning of day 4. On the
other hand, activity D has two predecessors, activity B and activity C. When
there are two or more predecessors, the ES of the successor, activity D in this
case, is calculated based on the maximum of the EF dates of the predecessor
activities. The EF dates of the predecessors are the end of day 4 and the end of
day 3. The maximum of these is 4, and therefore, the ES of activity D is the
morning of day 5. The complete calculations of the early schedule are shown
in Figure 6.6.

The latest start (LS) and latest finish (LF) times of an activity are the latest times
at which the activity can start or finish without causing a delay in the comple-
tion of the project. Knowing these times is valuable for the project manager,
who must make decisions on resource scheduling that can affect completion
dates. The window of time between the ES and LF of an activity is the window
within which the resource for the work must be scheduled or the project com-
pletion date will be delayed. To calculate these times, you work backward in
the network diagram. First set the LF time of the last activity on the network to
its calculated EF time. Its LS is calculated as ((LF — Duration) + One time unit).
Again, you add the one time unit to adjust for the start and finish of an activ-
ity within the same day. The LF time of all immediate predecessor activities is
determined by the minimum of the LS, minus one time unit, times of all activ-
ities for which it is the predecessor.
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Figure 6.6 Forward pass calculations.
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For example, let’s calculate the late schedule for activity E in Figure 6.7. Its
only successor, activity F, has an LS date of day 10. The LF date for its only pre-
decessor, activity E, will therefore be the end of day 9. In other words, activity
E must finish no later than the end of day 9 or it will delay the start of activity
F and hence delay the completion date of the project. The LS date for activity E
will be, using the formula, 9 — 2 + 1, or the beginning of day 7. On the other
hand, consider activity C. It has two successor activities, activity D and activ-
ity E. The LS dates for them are day 5 and day 7, respectively. The minimum of
those dates, day 5, is used to calculate the LF of activity C, namely, the end of
day 4. The complete calculations for the late schedule are shown in Figure 6.7.

Critical Path

As mentioned, the critical path is the longest path or sequence of activities (in
terms of activity duration) through the network diagram. The critical path
drives the completion date of the project. Any delay in the completion of any
one of the activities in the sequence will delay the completion of the project.
The project manager pays particular attention to critical path activities. The
critical path for the example problem we used to calculate the early schedule
and the late schedule is shown in Figure 6.8.

Calculating Critical Path

One way to identify the critical path in the network diagram is to identify all
possible paths through the network diagram and add up the durations of the
activities that lie along those paths. The path with the longest duration time is
the critical path. For projects of any size, this method is not feasible, and we
have to resort to the second method of finding the critical path—computing
the slack time of an activity.

2 4 9
B 3 > D 5
1 1 . ” . . 10 12
A 1 F 3
1 1 2 3 4 5 10 12
C 2 E 2
3 4 8 9

Figure 6.7 Backward pass calculations.
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Figure 6.8 Critical path.
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Computing Slack

The second method of finding the critical path requires us to compute a quan-
tity known as the activity slack time. Slack time (also called float) is the amount
of delay expressed in units of time that could be tolerated in the starting time
or completion time of an activity without causing a delay in the completion of
the project. Slack time is a calculated number. It is the difference between the
late finish and the early finish (LF — EF). If the result is greater than zero, the
activity has a range of time in which it can start and finish without delaying
the project completion date, as shown in Figure 6.9.

Because weekends, holidays, and other nonwork periods are not convention-
ally considered part of the slack, these must be subtracted from the period of
slack.

There are two types of slack:

Free slack. This is the range of dates in which an activity can finish without
causing a delay in the early schedule of any activities that are its immediate
successors. Notice in Figure 6.8 that activity C has an ES of the beginning
of day 2 and a LF of the end of day 4. Its duration is two days, and it has a
day 3 window within which it must be completed without affecting the ES
of any of its successor activities (activity D and activity E). Therefore, it has
free slack of one day. Free slack can be equal to but never greater than total
slack. When you choose to delay the start of an activity, possibly for resource
scheduling reasons, first consider activities that have free slack associated
with them. By definition, if an activity’s completion stays within the free
slack range, it can never delay the early start date of any other activity in
the project.
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Figure 6.9 ES to LF window of an activity.

Total slack. This is the range of dates in which an activity can finish with-
out delaying the project completion date. Look at activity E in Figure 6.8.
Activity E has a free slack (or float) of four days, as well as a total slack
(or float) of four days. In other words, if activity E were to be completed
more than three days later than its EF date, it would delay completion of
the project. We know that if an activity has zero slack, it determines the
project completion date. In other words, all the activities on the critical
path must be done on their earliest schedule or the project completion
date will suffer. If an activity with total slack greater than zero were to be
delayed beyond its late finish date, it would become a critical path activity
and cause the completion date to be delayed.

Based on the method you used to compute the early and late schedules, the
sequence of activities having zero slack is defined as the critical path. If an
activity has been date-constrained using the on-this-date type of constraint, it
will also have zero slack. However, this constraint usually gives a false indica-
tor that an activity is on the critical path. Finally, in the general case, the criti-
cal path is the path that has minimum slack.

Near-Critical Path

Even though project managers are tempted to rivet their attention on critical
path activities, other activities also require their attention. These are activities
that we call near-critical path. The full treatment of near-critical activities is
beyond the scope of this book. We introduce the concept here so that you are
aware that there are paths other than critical paths that are worthy of attention.
By way of a general example, suppose the critical path activities are activities
in which the project team has considerable experience; duration estimates are
based on historical data and are quite accurate in that the estimated duration
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will be very close to the actual duration. On the other hand, there is a sequence
of activities not on the critical path for which the team has little experience.
Duration estimates have large estimation variances. Suppose further that such
activities lie on a path that has little total slack. It is very likely that this near-
critical path may actually drive the project completion date even though the
total path length is less than that of the critical path. This situation will happen
if larger-than-estimated durations occur. Because of the large duration vari-
ances, such a case is very likely. Obviously, this path cannot be ignored.

Analyzing the Initial Project Network Diagram

After you have created the initial project network diagram, one of two situa-
tions will be present:

m The initial project completion date meets the requested completion date.
Usually this is not the case, but it does sometimes happen.

m The more likely situation is that the initial project completion date is later
than the requested completion date. In other words, we have to find a
way to squeeze some time out of the project schedule.

We eventually need to address two considerations: the project completion date
and resource availability under the revised project schedule. In this section, we
proceed under the assumption that resources will be available to meet this
compressed schedule. In the next chapter, we look at the resource-scheduling
problem. The two are quite dependent on one another, but they must be treated
separately.

Compressing the Schedule

Almost without exception, the initial project calculations will result in a proj-
ect completion date beyond the required completion date. That means that the
project team must find ways to reduce the total duration of the project to meet
the required date.

To address this problem, you analyze the network diagram to identify areas
where you can compress project duration. You look for pairs of activities that
allow you to convert activities that are currently worked on in series into more
parallel patterns of work. Work on the successor activity might begin once the
predecessor activity has reached a certain stage of completion. In many cases,
some of the deliverables from the predecessor can be made available to the
successor so that work might begin on it.
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msssmm The caution, however, is that project risk increases because we have created a
potential rework situation if changes are made in the predecessor after work has
started on the successor. Schedule compressions affect only the timeframe in which
work will be done; they do not reduce the amount of work to be done. The result is
the need for more coordination and communication, especially between the activi-
ties affected by the dependency changes.

First, you need to identify strategies for locating potential dependency
changes. You focus your attention on critical path activities because these are
the activities that determine the completion date of the project, the very thing
you want to impact. You might be tempted to look at critical path activities
that come early in the life of the project, thinking that you can get a jump on
the scheduling problem, but this usually is not a good strategy for this reason:
At the early stages of a project, the project team is little more than a group of
people who have not worked together before (we refer to them as a herd of
cats). Because you are going to make dependency changes (FS to SS), you are
going to introduce risk into the project. Our herd of cats is not ready to assume
risk early in the project. You should give them some time to become a real team
before intentionally increasing the risk they will have to contend with. That
means you should look downstream on the critical path for those compression
opportunities.

A second factor to consider is to focus on activities that are partitionable. A par-
titionable activity is one whose work can be assigned to more than one individ-
ual working in parallel. For example, painting a room is partitionable. One
person can be assigned to each wall. When one wall is finished, a successor
activity, like picture hanging, can be done on the completed wall. In that way
you don’t have to wait until the room is entirely painted before you can begin
decorating the walls with pictures.

Writing a computer program may or may not be partitionable. If it is parti-
tionable, you could begin a successor activity like testing the completed parts
before the entire program is complete. Whether a program is partitionable will
depend on many factors, such as how the program is designed, whether the
program is single-function or multifunction, and other considerations. If an
activity is partitionable, it is a candidate for consideration. You could be able to
partition it so that when some of it is finished, you can begin working on suc-
cessor activities that depend on the part that is complete. Once you have iden-
tified a candidate set of partitionable activities, you need to assess the extent to
which the schedule might be compressed by starting the activity’s successor
activity earlier. There is not much to gain by considering activities with short
duration times. We hope we have given you enough hints at a strategy that
you will be able to find those opportunities. If you can’t, don’t worry. We have
other suggestions for compressing the schedule in the next chapter.
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Let’s assume you have found one or more candidate activities to work with.
Let’s see what happens to the network diagram and the critical path as depen-
dencies are adjusted. As you begin to replace series (SF dependencies) with
parallel sequences of activities (SS dependencies), the critical path may change
to a new sequence of activities. This change will happen if the length of the ini-
tial critical path, because of your compression decisions, is reduced to a dura-
tion less than that of some other path. The result is a new critical path. Figure
6.10 shows two iterations of the analysis. The top diagram is the original criti-
cal path that results from constructing the initial network diagram using only
FS dependencies. The critical path activities are identified with a filled dot.

The middle diagram in Figure 6.10 is the result of changing the dependency
between activities A and B from FS to SS. Now, the critical path has changed to
a new sequence of activities. The new critical path is shown in the middle dia-
gram of Figure 6.10 by the activities with filled triangles. If you change the FS
dependency between activities C and D, the critical path again moves to the
sequence of activities identified by the filled squares.

Occasionally, some activities always remain on the critical path. For example,
notice in the figure the set of activities that have a filled circle, triangle, and
square. They have remained on the critical path through both changes. We
label this set of activities a bottleneck. While further compression may result in
this set of activities changing, it does identify a set of activities deserving of
particular attention as the project commences. Because all critical paths gener-
ated to this point pass through this bottleneck, we might want to take steps to
ensure that these activities do not fall behind schedule.

Management Reserve

Management reserve is a topic associated with activity duration estimates, but
it more appropriately belongs in this chapter because it should be a property
of the project network more so than of the individual activities.

At the individual activity level, we are tempted to pad our estimates to have a
better chance of finishing an activity on schedule. For example, we know that
a particular activity will require three days of our time to complete, but we
submit an estimate of four days just to make sure we can get the three days of
work done in the four-day schedule we hope to get for the activity. The one
day that we added is padding. First, let’s agree that you will not do this.
Parkinson’s Law (which states that work will expand to the time slotted to
complete it) will surely strike you down, and the activity will, in fact, require
the four days you estimated it would take. Stick with the three-day estimate
and work to make it happen. That is a better strategy. Now that we know
padding is bad at the activity level, we are going to apparently contradict our-
selves by saying that it is all right at the project level. There are some very good
reasons for this.
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Management reserve is nothing more than a contingency budget of time. The
size of that contingency budget can be in the range of 5 to 10 percent of the
total of all the activity durations in your project. The size might be closer to
5 percent for projects having few unknowns; it could range to 10 percent for
projects using breakthrough technologies or that are otherwise very complex.
Once you have determined the size of your management reserve, you create
an activity whose duration is the size of management reserve and put that
activity at the end of the project. It will be the last activity, and its completion
will signal the end of the project. This management reserve activity becomes
the last one in your project plan, succeeded only by the project completion
milestone.
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So, what is this management reserve used for? First, the project team should
manage the project so that the reserve activity is not needed; in reality, though,
this is rarely possible. The date promised to the customer is the one calculated
by the completion of the reserve activity. The reserve activity’s duration can be
shortened as necessary. For example, if the critical path slips by two days, the
reserve activity’s duration will be reduced by two days. This holds the project
completion date constant.

This technique keeps the management reserve activity visible and allows you
to manage the rate at which it’s being used. If 35 percent of the overall project
time line has gone by and 50 percent of the reserve task has been used, you
know you're heading for trouble.

Second, management reserve can be used as incentives for the project team.
For example, many contracts include penalties for completing milestones later
than planned, as well as rewards for completing milestones ahead of schedule.
Think of management reserve as a contingency fund that you do not want to
spend. Every day that is left in the contingency fund at the completion of the
project is a day ahead of schedule for which the customer should reward you.
On the other hand, if you spend that contingency fund and still require more
time to complete the project, this means that the project was completed later
than planned. For every day that the project is late, you should expect to pay a
penalty.

Using the JPP Session to Construct
and Analyze the Network

We believe in using the appropriate technology, and nowhere is that more
obvious than in our approach to constructing and analyzing the project net-
work. If you have tried to use automated tools for this planning exercise, you
have probably experienced nothing short of complete frustration. Automated
tools will do the job for small projects or one-person project teams, but for
large projects, they just get in the way.

For example, let’s say your project has 100 activities (and that is not a large
project). You can only see about six to eight activity nodes on your computer
screen at any time, so any attempt to analyze the network diagram using the
automated tool will do nothing but add confusion. You will require a tool that
allows the planning team to see all the data at one time. How many people can
you crowd around the computer screen and hope to get any meaningful work
done? Even if you display the computer screen on a larger monitor you are still
limited to six to eight nodes per view.
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The best way to explain our approach for generating the project network dia-
gram, which is foolproof by the way, is to discuss it step for step:

1. Enter activities and their durations in the software tool. First, enter all the
activities and their durations into the software tool. Print the network
diagram. Because no dependencies have been entered, the network dia-
gram for most software tools will be a columnar report with one activity
node per row—not a very informative network diagram, but it serves our
purposes. Some software tools might display these nodes in formats other
than columnar, and that will work just fine, too.

2. Cut out each activity node and tape it to a Post-It note. (Don’t forget to create
start and end node milestones.) We use 3" by 3" Post-It notes because they
allow you to put the node at the top and write in large numbers the activ-
ity ID number on the bottom. This technique makes it possible for the
project planning team to see the activity ID from anyplace in the planning
room.

3. Affix each Post-It note to the white board in order. We recommend placing
them at the rightmost edge of the white board space so that you have
enough room to work. Ordering them by task ID number or WBS major
category (or both) makes it easier to find them later.

4. Place the start node at the left edge of the white board. ~Ask the planning
group to identify all activities that have no predecessors. As each activity
is called out, the planning group should listen and voice any objections,
such as they believe that one of the identified activities does, in fact, have
a predecessor. The objection is settled, and the exercise continues. When
there are no objections, place these activities on the left side of the white
board and connect them to the start node with a black erasable marker
pen. Continue this process until all the remaining activities have
predecessors.

For each major part of the WBS, there will be a corresponding set of activi-
ties that must be incorporated into the nodes already connected from the
previous step. The most expert person on the planning team will facilitate
the activity sequencing exercise for the activities that are in his or her area
of expertise. This person will build his or her part of the network using a
left-to-right build. That is, once an activity has been posted on the left side
of the white board, what other activity or activities may now be worked on?
The other members of the planning team will be responsible for critiquing
and commenting as the expert completes his or her part of the activity
sequencing. One expert at a time facilitates completing part of the activity
sequencing until the network diagram is complete. The conclusion of this
exercise is a great time for a break. The team has reached a significant
milestone in the project plan, and they deserve a rest.
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5. Input the network diagram into the software tool. While the planning team
is on break, the network diagram is input into the software tool by the
planning facilitator and his or her assistant, whom we call a technogra-
pher. As part of that exercise, they can input the network sketch into the
software tool and review the predecessor and successor data to make sure
the network is fully connected and note and correct any discrepancies. If
an activity does not have a logical successor activity, it should be con-
nected to the end activity. Remember, fully connected means that every
activity (except the start and end activities) has at least one predecessor
and one successor activity.

6. Reassemble the planning team. It is now time to find out if the first draft
of the network meets the project delivery dates. If it does, consider your-
self fortunate. Usually it does not meet the expected completion date, and
you need to analyze the network diagram. You can use the automated tool
to find activities on the critical path. Place a large red dot on the sequence
of activities that identify the critical path. The real value of the white-board-
and-Post-It-note approach is that it facilitates using the planning group to
identify ways to reduce the time on the critical path. To compress the
project schedule, look for opportunities to change FS relationships to
SS relationships with perhaps some lag time introduced. Be careful not
to get carried away with schedule compression, because it will aggravate
the resource-scheduling problem. Remember that you are cramming the
project work into a shorter window of time, and that tends to increase
the probability of creating scheduling conflicts. At each iteration, use the
automated tool to check if the critical path has moved to a new sequence
of activities. If it has, there may be other compression opportunities on the
new critical path. When all of these types of schedule compression possi-
bilities are exhausted, this part of the compression exercise is finished.
Further improvements are discussed in the next chapter.

Now you’ve established a project schedule that meets the requested project
completion date. The final step is to schedule the resources so as to complete
the work according to the revised schedule.

Putting It All Together

You now know how to represent your project in the form of a precedence dia-
gram from which you can calculate the initial schedule of the project. The
missing ingredients are the resources and their availability. Once that is fac-
tored into the schedule, the schedule could change. That is the topic that we
consider in the next chapter.
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Discussion Questions

1. The project network diagram has been constructed, and the project
completion date is beyond the management-imposed deadline. You have
compressed the schedule as much as possible by introducing parallel
work through changes from FS to SS dependencies, and you still do not
meet the schedule deadline. What would you do? (Hint: Use the scope
triangle, discussed in Chapter 1.)

2. Even though all of your tasks have met the WBS completion criteria, what
scheduling problems might prompt you to further decompose one or
more of them, and how will that resolve the problems?

Case Study

Show the critical path for your project by using MS Project. (To make this work,
you must make sure that you don’t take any one heading in MS Project and let it
go all the way through the project. If you do allow one heading to go all the way
through, you can't read the critical path.)



Finalizing the Schedule and Cost
Based on Resource Availability

The hammer must be swung in cadence, when more
than one is hammering the iron.

—Giordano Bruno, Italian philosopher

Behind an able man there are always other able men.
—Chinese proverb

Work smarter, not harder.
—Anonymous

Considering Resource Availability
The final step to putting together the project plan is to assign the resources

according to the schedule developed in Chapter 6. Up to this point, we have
identified the activities in the project and developed a schedule that meets the
expected end date of the project. Now you need to determine if you can
accomplish this schedule with the resources available. This chapter looks at
tools and methods available to help you answer this question.

Chapter Learning Objectives

After reading this chapter, you will be able to:

¢ Understand why resources should be leveled
Utilize various approaches to leveling resources
Determine the appropriate use of substitute resources
Define a work package and its purposes

Describe the format and explain the contents of a work package

® 6 & o o

Know when to require a work package description
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There could be cases where the resources are not available according to
the project schedule. In those situations, the project manager has to revert to the
original project definition, budget, time, and resource allocations to resolve the
scheduling problem, which may require additional time, budget, and resource
allocation in order to comply with the requested deliverables and deliverable
schedule.

Leveling Resources

Resource leveling is part of the broader topic of resource management. This is
an area that has always created problems for organizations. Some of the situa-
tions that organizations have to deal with are these:

m Committing people to more than they can reasonably handle in the given
timeframe, reasoning that they will find a way to get it done

m Changing project priorities and not considering the impact on existing
resource schedules

m The absence of a resource management function that can measure and
monitor the capacity of the resource pool and the extent to which it is
already committed to projects

m Employee turnover that is not reflected in the resource schedule
Any organization that does not have a way of effectively handling these situa-

tions will find itself in the situation analogous to the flow through a funnel, as
depicted in Figure 7.1.

_— B —
—> (_
_— B —

Resources Resources
_— B —
—> (_
_— B —

Figure 7.1 The resource scheduling problem.
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Figure 7.1 is a graphic portrayal of the resource-scheduling problem. The
diameter of the funnel represents the total of all the resources available for
the project. Activities can pass through the funnel at a rate that is limited by the
amount of work that can be completed by the available resources according to
the schedule of the activities. You can try to force more into the funnel than it
can accommodate, but doing so only results in turbulence in the funnel. You
are familiar with the situation where managers try to force more work onto
your already fully loaded schedule. The result is either schedule slippage or
less-than-acceptable output. In the funnel example, it results in rupture due to
overload (weekend time and long hours are the root cause of the rupture).

The core teamwork takes place at the center of the pipeline. This center is
where the activity flow through the funnel is the smoothest because it is based
on a well-executed schedule. The work assigned to the contract team takes
place along the edge of the funnel. According to the laws of flow in a pipeline,
there is more turbulence at the walls of the structure. The deliverables are the
completed activity work. Because the diameter of the funnel is fixed, only so
much completed work can flow from it. Too many organizations think that by
simply adding more into the top, more will come out the bottom of the funnel.
Their rationale is that people will work harder and more efficiently if they
know that more is expected. While this may be true in a limited sense, it is not
in the best interest of the project because it results in mistakes and compro-
mised quality. Mistakes will be made as a direct result of the pressure of the
overly ambitious schedule forced on people. In this chapter, we develop
resource-leveling strategies that the project manager can adopt to avoid the sit-
uation depicted in the funnel example.

Let’s take a step back for a moment. When you were creating the project
network diagram, the critical path was the principal focal point for trying to
finish the project by a specified date. Resource over- or under-allocation was
not a consideration. We do this for a reason. It is important to focus your atten-
tion on planning one portion of the project at a time. If you can’t hit the desired
finish date based strictly on the logical order in which activities must be
completed, why worry about whether resources are over- or under-allocated?
You've got another problem to solve first. After the finish date has been accepted,
you can address the problem of over-, and in some cases, under-allocation.

Resource leveling is a process that the project manager follows to schedule how
each resource is allocated to activities in order to accomplish the work within
the scheduled start and finish dates of the activity. Recall that the scheduled
start and finish dates of every activity are constrained by the project plan to lie
entirely within their ES-LF window. Were that not the case, the project would
be delayed beyond its scheduled completion date. As resources are leveled,
they must be constrained to the ES-LF window of the activities to which they
are assigned, or the project manager must seek other alternatives to resolve the
conflict between resource availability and project schedule.
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The resource schedule needs to be leveled for two reasons.

m To ensure that no resource is over-allocated. That is, we do not schedule a
resource to more than 100 percent of its available time.

m The project manager wants the number of resources (people, in most
cases) to follow a logical pattern throughout the life of the project. You
would not want the number of people working on the project to fluctuate
wildly from day to day or from week to week. That would impose too
many management and coordination problems. Resource leveling avoids
this by ensuring that the number of resources working on a project at any
time are fairly constant. The ideal project would have the number of peo-
ple resources relatively level over the planning phases, building gradually
to a maximum during the project work phases, and decreasing through
the closing phases. Such increases and decreases are manageable and
expected in the life of a well-planned project.

Acceptably Leveled Schedule

As we begin this discussion of leveling resources, let’s be clear on one point. It
is very unlikely, perhaps impossible, that you will develop a resource schedule
that simultaneously possesses all the desirable characteristics we discussed.
Of course, you will do the best you can and hope for a resource schedule that
is acceptable to management and to those who manage the resources
employed on your project. When a resource schedule is leveled, the leveling
process is done within the availability of the resource to that project. When we
discussed activity estimating and resource assignments in Chapter 5, we said
that resources are not available to work on an activity 100 percent of any given
day. Our current observations show that this number ranges between 50 and
65 percent. This value, for a typical average day, is the resources maximum avail-
ability. Project management software products may also refer to it as max avail-
ability or max units. Some software applications allow this value to be varied by
time period; others do not.

Ideally, we want to have a project in which all resource schedules can be
accommodated within the resources” maximum availability. On occasion this
may not be possible, especially when project completion dates are paramount,
which means that some overtime may be necessary. We're all familiar with
this. Overtime should be your final fall-back option, however. Use it with dis-
cretion and only for short periods of time. If at all possible, don’t start your
project off with overtime as the norm. You'll probably need it somewhere
along the line, so keep it as part of your management reserve.
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= Chapter 6 contains an in-depth discussion of management reserve.

Resource-Leveling Strategies

You can use three approaches to level project resources:

m Utilizing available slack
m Shifting the project finish date

m Smoothing

Let’s take a look at each of these strategies in more detail.

Utilizing Available Slack

Slack was defined in Chapter 6 as the amount of delay expressed in units of
time that could be tolerated in the starting time or completion time of an activ-
ity without causing a delay in the completion of the project. Recall that slack is
the difference between the ES-LF window of an activity and its duration. For
example, if the ES-LF window is 4 days and the duration of the activity is
3 days, its slack is 4 — 3, or 1 day.

Slack can be used to alleviate the over-allocation of resources. With this
approach, one or more of the project activities are postponed to a date that is
later than their early start date but no later than their late finish date. In other
words, the activities are rescheduled but remain within their ES-LF window.

When you are seeking to level resources, having free slack can come in handy.
Free slack, as mentioned in Chapter 6, is the amount of delay that can be toler-
ated in an activity without affecting the ES date of any of its successor activi-
ties. When you need to resolve the “stack-up” of activities on the schedule,
first look to see if any of the activities has free slack. If any of them do, and if
rescheduling the activity to that later start date will solve the resource over-
allocation problem, you are done. If moving the start date of the activity does
not resolve the over-allocation, you have to use total slack, and at least one
other activity will have its early start date delayed.

Shifting the Project Finish Date

Not all projects are driven by the completion date. For some, resource avail-
ability is their most severe constraint. On these projects, the critical path may
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have to be extended to achieve an acceptably resource-leveled schedule. This
case could very well mean that the parallel scheduling on the activity network
diagram that moved the original finish date to an earlier one needs to be
reversed. The start-to-start and finish-to-finish dependencies might need to be
set back to the linear finish-to-start type.

In some cases, a project is of a low enough priority within the organization that
it is used mostly for fill-in work. In that case, the completion date is not signif-
icant and doesn’t have the urgency that it does in a time-to-market project. For
most projects, however, moving the finish date to beyond a desired date is the
least attractive alternative.

If you find yourself caught between over-allocated resources on a schedule
that cannot be acceptably leveled and a firm fixed completion date, you may
have to consider reducing the scope of the project. Consider delaying some of
the features to the next release as one way of resolving the issue. In saying this,
we're referring to the concepts introduced regarding the scope triangle in
Chapter 1.

Smoothing

Occasionally, limited overtime is required to accomplish the work within the
scheduled start and finish dates of the activity. Overtime can help alleviate
some resource over-allocation because it allows more work to be done within
the same scheduled start and finish dates. We call this smoothing, and through
its use, we eliminate resource over-allocations, which appear as spikes in the
resource loading graphs. In effect, what we have done is move some of the
work from normal workdays to days that otherwise are not available for work.
To the person doing the work, it is overtime.

Alternative Methods of Scheduling Activities

Rather than treating the activity list as fixed and within that constraint leveling
resources, you could resolve the leveling problem by considering further
decomposition of one or more activities. One of the six characteristics of a com-
plete WBS mentioned in Chapter 4 was activity independence. Activity inde-
pendence means that once work has begun on an activity, work can continue
without interruption until the activity is complete. Usually, you do not sched-
ule the work to be continuous for a number of reasons, such as resource avail-
ability, but you could if you wanted. Other than for resource availability
issues, the decision to do that may simply be a preference of the project
manager.
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Further Decomposition of Activities

Resource availability, or rather, the lack of it, can require some creative activity
scheduling on the part of the project manager. For example, suppose that an
activity requires one person for three days within a five-day window. There
are two days of slack in the schedule for that activity. In other words, the ES-
LF window of the activity is five days, and the activity duration is three days.
The project manager would prefer to have the activity scheduled for its early
start date, but the unavailability of the resource for three consecutive days
beginning on the ES date will require scheduling the activity work to a longer
period of time. One solution would be to have the resource work for three non-
consecutive days as early as possible in the five-day window. Continuing with
the example, let’s say that the resource is available for the first two days in the
five-day window and for the last day in the five-day window. To simplify the
scheduling of the resource, the project manager could decompose the five-day
activity into two activities—one two-day activity and one one-day activity.
The two-day activity would then have an FS dependency on the one-day activ-
ity. The scheduled start and finish dates of the two activities would be set so
that they fit the availability of the resource. There are other solutions to this
scheduling problem, but we do not discuss them here. The one we have pre-
sented is the best approach to situations similar to the example.

Stretching Activities

Another alternative that preserves the continuity of the activity work is to
stretch the work over a longer period of time by having the resource work on
the activity at a percent per day lower than was originally planned.

Let’s modify the previous example to illustrate what we mean by stretching
the activity. Suppose the resource is available 80 percent of each day in the
tive-day window, and you need four days of work. The resource is therefore
available for 0.80 times five days, or four days of work, over the five-day win-
dow. You need only four days of work from the resource, so how do you
schedule the work in the five-day window to accomplish the four days of
work you need? The solution is to stretch the activity from four days to five
and schedule the resource to work on the activity for those five days. Because
the resource can only work 80 percent of the time on the activity, the resource
will accomplish four days of work in five days.

In this simple example, the percentage was constant over the five days, but it
might also follow some profile. For example, suppose you needed the resource
for three days and the resource was available full-time for the first and second
days but only half-time for the remaining three days of the five-day window.



You could first split the activity into two activities—a two-day activity and a
one-day activity. The two-day activity would fully use the resource and get
two days of work completed. The second activity would be stretched to two
days, and the resource would be assigned half-time for two days to complete
the remaining day of work on the activity. In other words, you got the three
days of work in four days—the first two days at full-time and the next two
days at half-time. Resource availability can be the determining factor for how
the activity can be stretched within its ES-LF window and still get the required
amount of work from the resource.

Assigning Substitute Resources

Our estimate of activity duration was based on the assumption that a typically
skilled resource will be available to work on the activity. That may not be pos-
sible, though, because of unavailability of the resource. This unavailability will
be especially true in the case of scarce resources such as some of the newer
technologies. The project manager needs to find some other strategy. One
approach would be to use less-skilled resources and add to the total number of
hours requested. Here, the thinking is that a less-skilled resource would
require a longer period of time to complete the activity work.

mssmmm Be careful in using this tactic, however, because there will be additional risk in using
a less-skilled person, and it is not clear exactly what increase in activity duration is
needed to account for the lesser skilled person. This strategy works only for non-
critical path activities. Using it for a critical path activity would extend the comple-
tion date of the project.

Cost Impact of Resource Leveling

It should be obvious to you that resource leveling almost always stretches the
schedule. The case where it doesn’t stretch the schedule may occur if slack is
available in the right places in the schedule. Scheduling the work of a resource
over a longer period of time not only removes scheduling conflicts, but it also
removes any over-allocations of that resource. To do all that, the project com-
pletion date is moved out in time, which can have the following results:

m If the resources are billable based on the labor expended, project costs do
not increase.

m If there are resources that are charged on a calendar basis, project costs
will increase. Such expenses would be attributable to equipment and
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space that is on a rental agreement. In some cases, there may be increased
people costs as well.

m If there are incentives for early completion and penalties for late comple-
tion of a project, a cost impact will be felt as well.

Implementing Micro-Level Project Planning

Micro-level planning is another step in the decomposition of the tasks that are
assigned to an individual. It involves a decomposition to what we will call
subtasks. In some cases, these subtasks may be a very simple to-do list or, in
more complex situations, might appear as a very small project network.
Remember that we are dealing with tasks that have met the six WBS comple-
tion criteria and are therefore relatively simple tasks or short duration.

Micro-level project planning begins with the lowest-level activity that is
defined in the WBS. Because it appears in the WBS, it will have management
oversight by the project manager. The responsibility for completing this activ-
ity within a defined window of time will be assigned to an activity manager (or
team leader, if you prefer). The activity may be simple enough so that all of the
work of completing it is done by the activity manager. In more complex situa-
tions, a small team assigned to the activity manager will actually complete the
work of the activity. We’ll use the word subteam in the discussion that follows,
but recognize that the team may be only one person, the activity manager.

The first thing the subteam must do is to continue the decomposition that was
done in building the WBS. But this decomposition will be at the task level. The
tasks might be nothing more than a simple to-do list that is executed in a lin-
ear fashion. More complex activities will actually generate an activity network
diagram composed of tasks and their dependency relationships. Recall that
the activity met the completeness criteria discussed in Chapter 4. These activ-
ities will each be less than two weeks” duration, so the tasks that make them up
will be of lesser duration. The decomposition should be fairly simple and
result in tasks of one to three days” duration. We would be surprised if it took
more than 10 tasks to define the work of the activity.

Using a project management software package to create the micro-level plan
and its accompanying schedule is overkill. Our suggestion is that you define
the tasks, their dependency relationship, and schedule on a white board using
Post-It notes and marking pens. Figure 7.2 is an example of what that white
board display might look like. The activity consists of seven tasks that
are shown in the upper portion of the figure along with their dependencies.
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The lower portion of the figure shows the time scaled schedule for the three
members of the subteam. The shaded areas of the schedule are non-workdays
and days when a resource is not available. Half-day time segments are the
lowest level of granularity used.

This activity is typical of others in the project plan. It is simple enough so that
all of the work can be done at the white board. Updating is very simple. There
is no need for software support. It simply adds management overhead with lit-
tle return on the investment of time expended to capture and manage it.

In the next section, we make the transition to work packages. What we have
done so far is decompose a task into subtasks. In other words, we have a list of
things that have to be done in order to complete the task. The work package
describes exactly how we are going to accomplish the task through the identi-
fied subtasks. In other words, it is a mini-plan for our task.
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Figure 7.2 An example of a task dependency diagram and time-scaled resource schedule.
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Work Packages

At this point, you have essentially completed all JPP session activities. The
project work has been defined as a list of activities; activity duration and
resource requirements are specified, the project network is built, the activity
schedule is done, and resources have been scheduled. The JPP session atten-
dees have reached a consensus. Whew, that’s a lot—and you probably won-
dered if it would ever be finished. There is one more step to go before project
work can commence—that is, to define the work to be done in each activity but
at the task level. Recall from Chapter 4 that activities are made up of tasks. The
work to be done within an activity is called a work package.

This is really the final test of the feasibility of the schedule and resource-
leveling decisions. The work package is a statement by each activity manager
as to how he or she plans to complete the activity within the scheduled start
and finish dates. It is like an insurance policy. For the project manager, the work
package is a document that describes the work at a level of detail so that if the
activity manager or anyone working on the activity were not available (if he or
she were fired, hit by a bus on the way to work, or otherwise not available),
someone else could use the work package to figure out how to continue the
work of the activity with minimal lost time. This safeguard is especially impor-
tant for critical path activities for which schedule delays are to be avoided.

A work package can consist of one or several tasks. They may be nothing more
than a to-do list, which can be completed in any order. On the other hand, the
work package can consist of tasks that take the form of a mini-project, with a
network diagram that describes it. In this case, work packages are assigned to
a single individual, called an activity manager or work package manager. This
manager is responsible for completing the activity on time, within budget, and
according to specification. Sounds like a project manager, doesn’t it? That per-
son has the authority and the access to the resources needed to complete the
assignment.

Purpose of a Work Package

The work package becomes the bedrock for all project work. It describes in
detail the tasks that need to be done to complete the work for an activity. In
addition to the task descriptions, the package includes start and end dates for
the activity.
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The work package manager (or activity manager) may decide to include the
start and end dates for each task in the package so that anyone who has occa-
sion to use the work package will have a sense of how the plan to complete the
work would be accomplished.

== Be careful if you adopt this approach, because you encourage micromanagement
on the part of the project manager. The more you say, the more you encourage
objections. The trade-off, though, is to protect the project schedule. There is always
a trade-off between the need for detail and the need to spend work time accom-
plishing work, not shuffling papers.

The work package also can be adapted to status reporting. Tasks constitute the
work to be done. Checking off completed tasks measures what percent of the
activity is complete. Some organizations use the percent of tasks completed as
the percent of activity completion, which is a simple yet effective metric that
serves as the basis for earned value calculations. Earned value is discussed in
detail in Chapter 10.

Format of a Work Package
We recommend two work package documents.

Work package assignment sheet. This is a very special type of telephone
directory used as a ready reference for the project manager. It contains
some basic information about each work package and its manager.

Work package description report. This is a detailed description of the
activity plan. It contains much of the same information that is found in a
project plan, but it focuses on activities, not projects. It is therefore a much
simpler document than a project plan, even though it contains the same
type of information as the project plan.

Work Package Assignment Sheet

The work package assignment sheet, shown in Figure 7.3, is a report for the
project manager only. It includes the earliest start and latest finish times for
each activity. This sheet is one of the few resources available to the project
manager and should not be made available to anyone other than the project
manager. The project manager is unlikely to tell an activity manager that the
activity is scheduled for completion on July 15, for example, but the activity
manager really has until August 15 because of slack. Activity managers should
be given only the scheduled start and end dates for their activities.
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ASVSVI(éI:\llf\/IPEAI\ICTK?SEET Project Name Project No. Project Manager
Work Package Schedule
Number Name St | Finsh | Manager . | information
A DESIGN 03/01/00 | 04/01/00 | ANNA LYST
B PROD. EVAL 04/02/00 | 07/02/00 | HY ROWLER
C1 PLACE.LOCATE.PT1 | 04/02/00 | 03/04/01 | SY YONARA
C2 PLACE.LOCATE.PT2 | 07/03/00 | 03/04/01 | HY ROWLER
D PROD.FCAST 07/03/00 | 03/04/01 SY YONARA
E PROD.DELETE 03/05/01 | 06/02/01 | HY ROWLER
F PROMO.REGION 03/05/01 | 07/06/01 | TERRI TORY
H PRICE 08/04/01 | 02/05/02 | HY ROWLER
I PLACE.DESIGN 06/05/01 | 08/03/02 | HY ROWLER
J PROMO.SALES.LEAD| 07/07/01 | 11/05/01 TERRI TORY
G PROMO.MEDIA 07/07/01 | 02/05/02 | SY YONARA
K PROMO.SALES.RPT | 10/07/01 | 02/05/02 | TERRI TORY
L SYSTEM.TEST 02/08/02 | 05/10/02 | ANNA LYST
M SYSTEM.ACCEPT 05/10/02 | 06/10/02 | ANNA LYST
Prepared by Date Approved by Date Sheet 1 of 1

Figure 7.3 Work package assignment sheet.

The work package assignment sheet has limited value in smaller projects but
can be invaluable in larger ones. For example, our business was once involved
in a project that consisted of more than 4000 activities. Over the seven-year life
of the project, more than 10,000 activity managers were involved. This report
became a phone directory that needed constant updating as team members
came and went. Because of the complexity and personnel changes that accom-
pany these large projects, the project manager needs an effective and efficient
way of keeping up with the project team membership, who is assigned to
what, and how they will accomplish their work.

Work Package Description Report

A work package description report is a document prepared by the activity
manager in which he or she describes the details of how he or she will accom-
plish the work of the activity. A very simple example of a work package, or
statement of work, is shown in Figure 7.4.
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Once the project plan has been approved, it is the activity manager’s responsi-
bility to generate the work package documentation. Not all activities will
require or should require work package documentation. The documentation
can be limited to critical path activities, near-critical path activities, high-risk
activities, and activities that use very scarce or highly skilled staff. It is the
project managers who will decide which activities need a work package
description report.

The descriptions must be complete so that anyone could pick them up, read
them, and understand what has to be done to complete the activity. Each task
must be described so that the status of the work package can be determined
easily. Ideally, the task list is a check-off list. Once all the tasks have been
checked off as being completed, the activity is completed. Each task will also
have a duration estimate attached to it. In some project planning sessions,
these estimates may have been supplied as a bottom-up method of estimating
activity duration.

Putting It All Together

The work of planning the project is now complete. All that remains is to docu-
ment the plan in the form of a project proposal and forward it to the appropri-
ate manager(s) for approval. Approval at this stage is approval to do the
project as defined in the project plan. In the next chapter, we bring together all
the discussions from earlier chapters on the Joint Project Planning session.
While we have discussed various parts of project planning, we have not given
you a complete picture of exactly how a project planning session is planned,
organized, who should attend, and how one is conducted.

Discussion Questions

1. Discuss the concept of the work package as an insurance policy. How is
it an insurance policy, and what might it contain that would make it an
insurance policy?

2. You have two choices for a resource to work on a programming task.

m One choice is Harry. He is the most skilled programmer in the com-
pany and is therefore in constant demand. As a result, he is usually
assigned to several projects at the same time. He is available to your
project on a half-time basis. He currently has commitments to two
other projects for the remaining half of his time.



= Your other choice is actually a team of two programmers, both of
whom have average skills. They are recent hires into the company
and have never worked together before. They could each be assigned
to your project quarter-time. This would be the only project they
would be working on. The remainder of their time will be spent in
training.

Which choice would you make and why? Are there conditions under

which one choice would be preferred over the other? Be specific.

Case Study

You have already done a WBS based on the case and placed time values on each
of the tasks. As the vendor project manager on this project, what assumptions
have you made on resources that will give you a good chance to bring this project
in on time? Give your costs for your resources, and show when they will be used
based on the current WBS. Do this in MS Project.



Organizing and Conducting the
Joint Project Planning Session

This report, by its very length, defends itself against the
risk of being read.

—Winston Churchill, English Prime Minister

Learn to write well, or not to write at all.
—John Dryden, English poet

If you don‘t get the reader’s attention in the first
paragraph, the rest of your message is lost.

—Public relations maxim

Joint Project Planning Sessions
C hapters 4 to 7 have all included a brief discussion of how the Joint Project Plan-

ning (JPP) session relates to the chapter topics. In this chapter, we bring all of
that information together, along with a treatment of the logistics of planning
projects using the Joint Project Planning session.

Chapter Learning Objectives

After reading this chapter, you will be able to:
¢ Understand the purpose of the Joint Project Planning session
Know how to plan a Joint Project Planning session
Decide who should attend the Joint Project Planning session
Understand all of the deliverables from the Joint Project Planning session

Explain the purpose of the project proposal

® 6 & o o

Know the contents of the project proposal

159
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All of the planning activities we’ve discussed so far to create the detailed proj-
ect plan take place in a JPP session. We advocate and use a group process for
generating the detailed project plan. The JPP is a group session in which all of
the people who are involved in the project meet to develop the detailed plan.
The session can last from one to three days, and it can be work-intensive. Often,
there is conflict between session attendees, but the final result of this meeting is
an agreement about how the project can be accomplished within a specified
time frame, budget, resource availabilities, and customer specification.

s Our planning process shares many of the same features as Joint Requirements Plan-
ning (JRP) and Joint Applications Design (JAD) sessions. The JRP session is commonly
used to design computer applications. Our JPP is robust—that is, it can be used for
any type of project, including the design and development of computer applications.

The objective of a JPP session is very simple: Develop a project plan that meets
the Conditions of Satisfaction (COS) as negotiated between the requestor and
the provider, and as described in the Project Overview Statement. Sounds
simple, doesn't it?

Unfortunately, it doesn’t happen with any regularity. There are many reasons
for this fact. People are generally impatient to get on with the work of the proj-
ect. After all, there are deadlines to meet and other projects demanding our
attention. We don’t have time for planning; we have too much work to do and
too many customers to satisfy. Regrettably, at the project’s eleventh hour, when
it is too late to recover from a poor plan, we bow in defeat. Next time, we
promise ourselves, we will pay more attention to the planning details. Some-
how that next time never seems to come. It’s time for change!

Planning the JPP Session

Team planning has always been viewed as advantageous over other forms of
project planning, such as the project manager planning the project by walking
around gathering data for the plan. In our experience, the synergy of the group
provides far more accurate activity duration estimates, and we expect more
complete information input to the planning process itself. Perhaps the best
advantage of all is that it creates a much stronger commitment to the project for
all those who lived through the pain of generating and agreeing to the complete
project plan. If all else fails, it is more fun than doing planning in isolation.

Sometimes, we feel that planning is a necessary evil. It is something we all do
because we have to and because we can then say that we have thought about
where we want to go and how we are going to get there. Once written, plans
are often bound in nice notebooks and become bookends gathering dust on
someone’s shelf.
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Make up your mind right now to change that! Planning is essential to good
project management. The plan that you generate is a dynamic document. It
changes as the project commences. It will be a reference work for you and the
team members when questions of scope and change arise. We make no bones
about it: To do good planning is painful, but to do poor planning is even more
painful. Take your choice.

The first document considered in the JPP session is the Project Overview State-
ment (POS). One may already exist and therefore will be the starting point for
the JPP. If one doesn’t exist, it must be developed as the initial part or prereq-
uisite to starting the JPP. The situation will dictate how best to proceed. The
POS can be developed in a number of ways. If it is an idea for consideration, it
will probably be developed by one individual—typically the person who will
be the project manager. It can be departmentally based or cross-departmentally
based. The broader the impact on the enterprise, the more likely it will be
developed as the first phase of a JPP session. Finally, the POS may have been
developed through a COS exercise. In any case, the JPP session begins by dis-
cussing and clarifying exactly what is intended by the POS. The project team
might also use this opportunity to write the Project Definition Statement
(PDS)—their understanding of the project.

The JPP session must be planned down to the last detail if it is to be successful.
Time is a scarce resource for all of us, and the last thing we want to do is to
waste it. Recognize before you start that the JPP session will be very intense.
Participants often get emotional and will even dig their heels in to make a
point.

Before we discuss how the session is planned and conducted, let’s talk about
who should attend.

Attendees

The JPP participants are invited from among those who might be affected by
or have input into the project. If the project involves deliverables or is a new
process or procedure, anyone who has input to the process, receives output
from the process, or handles the deliverables should be invited to participate
in the JPP. The customer falls into one or more of these categories and must be
present at the JPP. Any manager of resources that may be required by the proj-
ect team also will attend the JPP session. In many organizations, the project has
a project champion (not necessarily the project manager or customer manager)
who may wish to participate at least at the start.

Facilitator. A successful JPP session requires an experienced facilitator. This
person is responsible for conducting the JPP. It is important that the facili-
tator not have a vested interest or bring biases to the session, because that
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would diminish the effectiveness of the plan. It must be developed with an
open mind, not with a biased mind. For this reason, we strongly suggest
that the project manager should not facilitate the session. If using an out-
side consultant is not possible, we recommend a neutral party for facilita-
tor, such as another project manager.

Project manager. Because the project manager is not leading the planning
session, he or she can concentrate on the plan itself; that is the project
manager’s major role in the JPP. Having the proposed project manager
(if known) facilitate the JPP session may seem to be an excellent choice,
but it can be the wrong choice if the project is politically charged or has
customers from more than one function, process, or resource pool. The
project manager must be comfortable with the project plan. After all,
the project manager is the one who has final responsibility when it comes
to getting the project done on time, within budget, and according to
specification.

Another project manager. Skilled JPP facilitators are hard to find. If the
project manager is not a good choice for facilitator, then maybe another
project manager—presumably unbiased—would be a good choice, espe-
cially if he or she has JPP experience.

JPP consultant. Project management consultants will often serve as another
source of qualified JPP facilitators. Their broad experience in project man-
agement and project management consulting will be invaluable. This will
be especially true in organizations that have recently completed project
management training and are in the process of implementing their own
project management methodology. Having an outside consultant facilitate
the JPP session is as much a learning experience as it is an opportunity to
get off to a good start with a successful JPP session.

Technographer. The JPP facilitator is supported by a technographer, a pro-
fessional who not only knows project management but also is an expert in
the software tools used to support the project. While the JPP facilitator is
coordinating the planning activities, the JPP technographer is recording
planning decisions on the computer as they occur in real time. At any point
in time—and there will be several—the technographer can print out or dis-
play the plan for all to see and critique.

Core project team. Commitment is so important that to exclude the core
team from the JPP session would be foolish. Estimating activity duration
and resource requirements will be much easier with the professional exper-
tise these people can bring to the planning session. The core project team is
made up of those individuals who will stay with the project from first day
to last day. This does not mean that they are with the project full-time. In
today’s organization that is not to be expected unless the organization is
totally projectized or uses self-directed teams.



163

Customer representative. This attendee is always a bit tricky. Let’s face it:
Some customers really don’t want to be bothered. It is up to the project
manager or champion to convince customers of the importance of their
participation in the JPP session. We don’t claim that this will be easy, but
it is nevertheless important. There must be customer buy-in to the project
plan. The customer won't get that if the project manager simply mails a
copy of the plan. The customer must be involved in the planning session.
Not having the customer’s buy-in is to court disaster. Changes to the proj-
ect plan will occur, and problems will arise. If the customer is involved in
preparing the plan, he or she can contribute to resolution of change
requests and problem situations.

Resource managers. These managers control resources that the project will
require. Putting a schedule together without input and participation from
these managers would be a waste of time. They may have some suggestions
that will make the plan all that more realistic, too. In some cases, they may
send a representative who might also be part of the project team. The impor-
tant factor here is that someone from each resource area is empowered to
commit resources to the project plan.

Project champion. The project champion drives the project and sells it to
senior management. In many cases, the champion can be the customer—
an ideal situation because commitment is already there. In other cases, the
project champion can be the senior managers of the division, department,
or process that will be the beneficiary of the project deliverables.

Functional managers. Because functional managers manage areas that can
either provide input to or receive output from the project deliverables, they
or a representative should participate in the planning session. They will
ensure that the project deliverables can be smoothly integrated into exist-
ing functions or that the functions will have to be modified as part of the
project plan.

Process owner. For the same reasons that functional managers should
be present, so should process owners. If the project deliverables do not
smoothly integrate into their processes, either the project plan or the
affected processes will have to be altered.

A formal invitation, announcing the project, its general direction and purpose,
and the planning schedule, should be issued to all these individuals.

RSVPs are a must! Full attendance is so important that we have cancelled a JPP ses-
sion because certain key participants were not able to attend. On one occasion, we
acted as the project manager for a client and cancelled the JPP session because the
customer did not think his attendance was important enough. Our feedback to the
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customer was that as soon as it was a high enough priority for him to attend, we
would schedule the JPP session. Pushback like this is tough, but we felt that the JPP
is so critically important to the ultimate success of the project that we were willing
to take this strong position with the customer.

Facilities

Because the planning team may spend as many as three consecutive days in
planning, it is important that the physical facility is comfortable and away
from the daily interruptions. To minimize distractions, you might be tempted
to have the planning session off-site. However, while off-site seems preferable,
we prefer on-site planning sessions. On-site planning sessions have both
advantages and disadvantages, but with proper planning, they can be con-
trolled. Easy access to information has been a major advantage to on-site plan-
ning sessions in our experience; interruptions due to the daily flow of work
have been the major disadvantage. With easy access to the office made possi-
ble by cell phones and email, the potential for distraction and interruptions
has increased. These need to be minimized in whatever way makes sense.

You need to allocate enough space so that groups of four or five planning
members each have separate work areas with tables, chairs, and flip charts. All
work should be done in one room. In our experience, we have found that
breakout rooms tend to be dysfunctional. To the extent possible, everybody
needs to be present for everything that takes place in the planning session. The
room should have plenty of whiteboard space or blank walls. In many cases,
we have taped flip-chart paper or butcher paper to the walls. You can never
have enough writing space in the planning room.

Equipment

You will need an ample supply of Post-It notes, tape, scissors, and colored
marking pens. For more high-tech equipment, an LCD projector and a PC are
all you need for everyone in the room to see the details as they come together.

The Complete Planning Agenda

The agenda for the JPP session is straightforward. It can be completed in one,
two, or three sessions. For example, an early meeting with the requestor can be
scheduled, at which time the COS are drafted. These will be input to the sec-
ond session in which the POS is drafted. In those cases where the POS must be
approved before detailed planning can commence, there will be an interrup-
tion until approval can be granted. Once approval is obtained, the third ses-
sion can be scheduled. At this session (usually two or three days long), the
detailed project plan can be drafted for approval.
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Here’s a sample agenda for the JPP session:

Session 1

1. Negotiate the Conditions of Satisfaction.

Session 2

1. Write the Project Overview Statement.

Session 3 (JPP session)
1. The entire planning team creates the first-level WBS.

2. Subject matter experts develop further decomposition with the entire
planning team observing and commenting.

Estimate activity durations and resource requirements.
Construct a project network diagram.

Determine the critical path.

Revise and approve the project completion date.

Finalize the resource schedule.

® N Ok W

Gain consensus on the project plan.

Deliverables

The deliverables from the JPP session are given in the project management life
cycle and have already been discussed in detail in the appropriate chapters.
They are repeated here:

Work Breakdown Structure. Recall that the Work Breakdown Structure
(WBS) is a graphical or indented outline list of the work (expressed as
activities) to be done to complete the project. It is used as a planning tool,
as well as a reporting structure.

Activity duration estimates. The schedule, which is also a major deliver-
able, is developed from estimates of the duration of each work activity in
the project. Activity duration estimates may be single-point estimates or
three-point estimates, as discussed in Chapter 5.

Resource requirements. For each activity in the project, an estimate of the
resources to perform the work is required. In most cases, the resources will
be the technical and people skills, although they can also include such
things as physical facilities, equipment, and computer cycles.

Project network schedule. Using the WBS, the planning team will define
the sequence in which the project activities should be performed. Initially,
this sequence is determined only by the technical relationships between
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activities, not by management prerogatives. That is, the deliverables from
one or more activities are needed to begin work on the next activity. We
can understand this sequence most easily by displaying it graphically. The
definition of the network activities and the details of the graphical repre-
sentation were covered in Chapter 6.

Activity schedule. With the sequence determined, the planning team will
schedule the start date and end date for each activity. The availability of
resources will largely determine that schedule.

Resource assignments. The output of the activity schedule will be the
assignment of specific resources (such as skill sets) to the project activities.

Project notebook. Documentation of any type is always a chore to produce.
Not so in the five-phase project management life cycle that we have used
in this book. Project documentation happens as a natural by-product of
the project work. All that is needed is to appoint a project team member
to be responsible. His or her responsibilities include gathering information
that is already available, putting it in a standard format, and electronically
archiving it. This responsibility begins with the project planning session
and ends when the project is formally closed.

Project Proposal

The culmination of all the planning is the project proposal. The project pro-
posal is the deliverable from the JPP session and is forwarded to the senior
management team for approval to do the project. It states the complete busi-
ness case for the project. This includes expected business value, as well as cost
and time estimates. In addition to this information, the proposal details what
is to be done, who is going to do it, when it is going to be done, and how it is
going to be done. It is the roadmap for the project.

=mmmm Expect feedback and several revisions before approval is granted. It is not the pur-
pose of this section to spell out in detail what a project proposal should look like.
The organization will have a prescribed format to follow. Rather, it is our intention
to outline the contents you will be expected to submit.

Contents of the Project Proposal

Each organization will have a prescribed format for its project proposal, but
most proposals will have sections similar to the ones in the list that follows.
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You will see a remarkable resemblance to the topics we have covered in Chap-
ters 3 through 7. Rightly so, for the project proposal is a restatement of all the
planning work that has been done so far.

Background. This brief description details the situation that led to the proj-
ect proposal. It often states the business conditions, opportunities, and any
problems giving rise to the project. It sets the stage for later sections and
puts the project in the context of the business.

Objective. This is another short section that gives a very general statement
of what you hope to accomplish through this project. Avoid jargon, because
you don’t know who might have reason to read this section. Use the lan-
guage of the business, not the technical language of your department. The
objective should be clearly stated so that there is no doubt as to what is to
be done and what constitutes attainment of the objective.

Overview of approach to be taken. For those who might not be interested
in the details of how you are going to reach your objective, this section pro-
vides a high-level outline of your approach. Again, avoid jargon whenever
possible. Give a brief statement of each step and a few sentences of sup-
porting narrative. Brevity and clarity are important.

Detailed statement of work. Here is where you give the details of your
approach. Include what will be done, when it will be done, who will do it,
how much time will be required of them, and what criteria will be used to
measure completeness. This is the roadmap of all the project work. We
have found Gantt charts useful for presentations of schedule data. They are
easily understood and generally intuitive even for people who are seeing
them for the first time.

Time and cost summary. It is our practice to include a summary page of
time and cost data. This usually works best if done as a Gantt chart. Often
the data will have been stated over several pages and is brought together
here for easy review and comment by the customer.

Appendices. We reserve the appendix for all supporting data and details
that are not germane to the body of the proposal. Anticipate questions
your customer might have, and include answers here. Remember that this
is detail beyond the basic description of the project work. Supporting infor-
mation is generally found here.

There are no hard-and-fast rules as to format. You will surely be able to find
examples of successful proposals in your department to be used as guides.
Once you have your ideas sketched out, share the proposal with a trusted col-
league. His or her feedback may be the most valuable advice you can get.
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Putting It All Together

In this chapter, we provided a structure for you to follow as you organize and
conduct the planning session that will produce a detailed description of the
project. Most books on project management devote very little space to the
mechanics of producing a project plan. In our experience, poor planning is one
of the major obstacles to successful project execution, and so we have given
you our best advice on planning a project garnered from our many years of
experience in planning projects with our clients.

This chapter also completes all of the planning discussion. The next two chap-
ters cover implementation, beginning with a chapter on team organization
(Chapter 9) and one on monitoring and controlling the project work (Chapter
10). Finally, Chapter 11 covers the closing activities that take place once the
project work has been completed.

Discussion Questions

1. What are the advantages and disadvantages of holding a JPP session
on-site versus off-site?

2. Your planning session seems to have reached an impasse. The planning
team is divided between two ways to approach a particularly difficult
part of the project. Approximately two-thirds of them want to use a well-
tested and well-understood approach. The remaining third (of which you
are a member) wants to use a new approach that has the promise of sig-
nificantly reducing the time to complete this part of the project. You are
the project manager and feel very strongly about using the new approach.
Should you impose your authority as project manager and take the new
approach, or should you go with the majority? Why? Why not? Be spe-
cific. Is there anything else you might do to resolve the impasse?

Case Study

Based on the case and the description of management of the Jack Neift Trucking
Company, which of the managers will need to be involved only at the beginning
of the project to gather requirements and which will be needed all the way
through the project? For those not participating actively, what communication
will you give to them?

Also, who needs to be in your JPP session? List these persons by title and
include those people whom you listed in your resource recommendations from
the previous chapter.



Recruiting, Organizing, and
Managing the Project Team

The productivity of a workgroup seems to depend on
how the group members see their own goals in relation
to the goals of the organization.

—Paul Hersey and Kenneth H. Blanchard

When the best leader’s work is done the people say,
‘We did it ourselves.

—Lao-Tzu, Chinese philosopher

When a team outgrows individual performance and
learns team confidence, excellence becomes reality.

—Joe Paterno, Football Coach, Penn State University

project. Before we turn the team loose, we must attend to a few housekeeping

T he project plan has been approved, and it’s time to get on with the work of the
chores.

Chapter Learning Objectives

After reading this chapter you will be able to:

¢ Explain the relationship between the project manager and the functional
manager

¢ Use projects for motivation and development

Understand the concept of job design and how it relates to project
management

L 2

Define the three components of a project team
Describe the characteristics of an effective project manager

Describe the characteristics of an effective project team member

® & o o

Understand the differences in roles and responsibilities of core versus

contracted team members
(continued)
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Chapter Learning Objectives (continued)

Help contracted team members become part of the team

*
¢ Understand the tools of an effective team
¢ Organize the project team

*

Manage contracts and vendors

Project Manager vis-a-vis the Functional Manager

First, let’s juxtapose the roles of the project manager with those of the func-
tional manager. The distinction is an important foundation to the material pre-
sented in this chapter.

m The objective of the project manager is clear: Complete the project on
time, within budget, and according to the customer’s Conditions of Satis-
faction, in other words—according to specification. Staff development is
not on the list. The only cases when staff development is an objective of
the project manager occur when the project manager also has line respon-
sibility for the project team, in self-managed teams, or in project forms of
organizational structures. In these cases, staff development is definitely
part of the project manager’s objectives. The project manager must
develop the skills on his or her project team to handle whatever assign-
ments come along.

m On the other hand, the functional (or resource) manager’s objectives
include development of staff skills to meet project requirements and
deployment of staff to projects. These objectives pertain regardless of
the organizational structure.

The project manager’s objectives and the functional (or resource) manager’s
objectives will often conflict. Part of the program for developing staff skills
will occur through on-the-job training. Functional (or resource) managers will
look for opportunities to deploy staff to project assignments that provide
opportunities to learn new skills. The project manager, on the other hand,
would rather have experienced staff assigned to project activities, especially
activities that are critical to the completion of the project according to plan. The
project manager will not be interested in being the training ground for profes-
sional staff.
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A further complication arises in those situations where the functional (or
resource) manager is also a project manager. In matrix organizations, this situ-
ation occurs frequently. Here the functional (or resource) manager is torn
between assigning the best professionals to the activity and assigning profes-
sionals so that they can learn new skills or enhance current skills.

The last conflict arises when the choice between assigning a skilled profes-
sional to a project not in his or her area of responsibility and assigning the pro-
fessional to a project in his or her area of responsibility emerges. In matrix
organizations, this situation can occur with regularity. The primary issues
arise when the manager must assign staff to projects. He or she not only has to
staff projects internal to functional responsibilities but also assign staff to proj-
ects outside the functional area. The project manager must address such ques-
tions as these: What projects have priority? Should I assign my best staff to my
projects? After all, I do have to take care of my needs, although that stance may
be hard to explain to the other project managers. Or do I assign the best staff to
outside projects? Am I shooting myself in the foot? After all, I do have respon-
sibilities to meet and want to succeed in doing them.

= Always assigning the best professionals to projects within their area of responsibility
will cause senior managers to wonder whether the functional (or resource) manager
has the proper corporate focus.

We don’t want you to think that the project manager is totally insensitive to
staff development and motivation. He or she needs the commitment of each
project team member and in that sense will have to provide opportunities
for development, but only with the goal of the project in mind. To the extent
that the two are compatible, development will be an objective of the project
manager.

Projects as Motivation and Development Tools

Not everyone can be motivated. In fact, in most cases all the manager can do is
create an environment in which the subordinate might be motivated and then
hope that he or she is. It’s really like farming. All the farmer can do is pick the
crop to plant, the acreage to plant it on, and the fertilizer to use, then hope that
nature supplies the right amounts of rain, wind, and sunshine. The same sce-
nario applies to the project manager. He or she must create a working envi-
ronment that is conducive to and encourages development of the team
member and leave it up to the team member to respond positively.
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Fortunately, we do have some information on what professional staff perceive
as motivators and hygiene factors on the job." Motivators are those behaviors or
situations that have a positive impact on the worker—they motivate the
worker to better performance. Hygiene factors, on the other hand, are those
things that, by their absence, have a negative impact on performance, but
don’t necessarily motivate the worker if they are present. To put it another
way, there are certain expectations that the worker has, and to not have them
is to demotivate him or her. These are hygiene factors. For example, workers
expect a reasonable vacation policy; to not have one acts as a demotivator. On
the other hand, having a good vacation policy does not motivate the worker.
The following list was created as a result of a 1959 survey of professionals by
Frederick Herzberg,' a professor known for his research in motivational the-
ory. While the survey was conducted over 40 years ago, it has become a classic
study and still applies today.

Motivators

Herzberg identified the following motivators:
Achievement

Recognition

Advancement and growth

Responsibility

Work itself

Hygiene Factors
Herzberg identified the following hygiene factors:
m Company policy

Administrative practices

Working conditions

Technical supervision

Interpersonal relations

Job security

Salary

'Both the Herzberg and Couger studies are reported in Toledo Mata and Elizabeth A. Unger,
“Another Look at Motivating Data Processing Professionals,” Department of Computer Science,
Kansas State University, Manhattan, Kans., 1988, p. 4.
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Note that the motivators are related to the job, specifically to its intrinsic char-
acteristics; the hygiene factors are related to the environment in which the job
is performed. This list offers both good news and bad news for the manager.
The good news is that the manager has some amount of control over the moti-
vators relating to the job. The bad news is that the hygiene factors, being envi-
ronmental, are usually beyond the control of the manager. Managers can bring
them to the attention of their senior management but are otherwise powerless
to change them.

Daniel Cougar, a professor of Computer Science at Colorado State, conducted
a similar survey in 1988. Here the respondents were analysts and programmers.
The responses were grouped by those areas that the respondents considered
motivators and those that they considered demotivators. The combined list
represents the areas ordered from highest motivator to lowest motivator:

The work itself

Opportunity for achievement
Opportunity for advancement
Pay and benefits

Recognition

Increased responsibility
Technical supervision
Interpersonal relations

Job security

Working conditions

Company policy

The motivators that are high on the list tend to be intrinsic to the job, such as
providing opportunities for advancement and for recognition, while the
demotivators, which are lower on the list, tend to be environmental factors,
such as working conditions (parking areas) and company policy (sick leave
and vacation time).

Several of the motivators are directly controlled or influenced by actions and
behaviors of the project manager regarding the work itself that the team mem-
ber will be asked to do. They are as follows:

Challenge. Professionals always have responded to challenge. In general,
if you tell a professional that something cannot be done, his or her creative
juices begin to flow. The result: a solution. Professionals dread nothing more
than practicing skills, long since mastered, over and over again. Boredom
can lead to daydreaming and lack of attention to detail, which results in
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errors. Challenging the professional does not mean that every moment of
every day should be spent solving previously unsolved problems. Usually,
an hour or two on a new and challenging task per day is sufficient to keep
a professional motivated throughout the day.

Recognition. Professionals want to know that they are progressing toward
a professional goal. Publicly and personally recognizing their achievements
and following them with additional challenges tells the professional that
his or her contribution is valued. Recognition, therefore, does not necessar-
ily mean dollars, promotions, or titles.

Job design. Because the job itself is such an important part of the motiva-
tors, let’s look at job design for just a moment. Five dimensions define a job:

Skill variety. Jobs that do not offer much task variety or the opportu-
nity to learn and practice new skills become boring for most people. In
designing jobs, it is important to consider building in some task variety.
The variety, at the least, provides a diversion from what otherwise
would be a tedious and boring workday. On the other hand, it also can
provide a break during which the person can learn a new skill. With a
little bit of forethought, the manager can find opportunities for cross-
training by introducing some task variety for new skills development.

msssmm The manager will want to consider the risk involved in such actions. The person may
not rise to the challenge of the new task or might not have the native ability to mas-
ter the skills needed to perform the new task.

Task identity. People need to know what they are working on. This
idea is especially true for contracted team members. The project man-
ager should help them understand their work in relation to the entire
project. Knowing that their task is on the critical path will affect their
attitude and the quality of their work.

Task significance. In assessing a task’s significance, workers ask
themselves questions such as these: Does it make any difference if I am
successful? Will anybody notice? Just how important is my work to the
overall success of the project? Am I just doing busy work to pass the day?
Team members need to know whether their effort and success make any
difference to the success of the project.

Autonomy. Professionals want to know what is expected from them—
what are the deliverables? They don’t want to hear every detail of how
they will accomplish their work. Systems people are rugged individual-
ists. They want to exercise their creativity. They want freedom, indepen-
dence, and discretion in scheduling their work and determining the
procedures they will follow to carry it out.
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Feedback. Good, bad, or indifferent, professionals want to know how
effective they are in their work. Paying attention to a professional is
motivating in itself. Having something good to say is even better. When
performance is below expectations, tell them. If you can convince them
that they own the problem, then ask them for an action plan to correct
their marginal performance.

Recruiting the Project Team

Project plans and their execution are only as successful as the manager and team
who implement them. Building effective teams is as much an art as a science.

When recruiting and building an effective team, you must consider not only
the technical skills of each person but also the critical roles and chemistry that
must exist between and among the project manager and the team members.
The selection of project manager and team members will not be perfect—there
are always risks with any personnel decision.

A project team has three separate components:

m Project manager
m Core team

m Contracted team

Be aware of the characteristics that should be part of an effective project man-
ager and project team. The following sections describe the responsibilities of
each of the three components to a project team. We give you a checklist that
should assist you in your selection process, and we also suggest guidelines for
organizing the project in an organization.

The Project Manager

Project managers are the leaders of the projects. They are responsible for com-
pleting the project on time, within budget, and according to specification.
They have the authority to get the job done. The project manager represents
the project to the organization and to external groups. In many cases, the proj-
ect manager has responsibility for more than one project simultaneously.

When to Select the Project Manager

The timing in selecting a project manager varies. Ideally, you want the project
manager in the chair at the very beginning of the project. In some cases, the
project manager might not be identified until the project has been approved
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for implementation. For example, in contemporary organizations, senior man-
agement assigns project managers to projects after the project proposal has
been approved. In those instances, the project manager will not have partici-
pated in the scoping and definition phases. This leads to a number of signifi-
cant problems, one of which is short schedules. Short schedules arise in
projects that are defined generally between the account representative and the
customer (whether internal or external). These agreements usually constrain
all sides of the triangle, as well as the scope. All too often, the project manager
is put in a no-win situation. One rule that we all learned a long time ago is this:
“The sooner the project manager and team are involved in planning the proj-
ect, the more committed they will be to its implementation.” (This is also true
for other members in the organization whose expertise and resources are
required to implement the project.)

Another problem with assigning the project manager after the project has been
approved for implementation is buy-in by the project manager. Even when
placed in situations that are not to his or her liking, the project manager must
outwardly display enthusiasm and support for the project.

Selection Criteria

Harold Kerzner,® a pioneer in project management and one of the leading
authorities in the field, states that because the roles and responsibilities of the
project manager are so important, his or her selection should be general man-
agement’s responsibility. If you are working in a large organization, a group or
committee is usually assigned to help screen project manager candidates.

A project manager must be experienced, capable, and competent in getting the
project done on time, within budget, and according to specifications. Easier
said than done. The potential project manager should have the following gen-
eral skills:

Background and experience. Background and experience in good project
management practices are difficult to find in many organizations. The
problem is that the demand for experienced project managers outstrips the
supply. The solution for many organizations is to create a learning laboratory
for wannabe project managers, those who are acquiring project manage-
ment skills and competencies. To help develop a cadre of project
managers of varying backgrounds and experiences, a hierarchy of project
management assignments is commonly put in place. That hierarchy might
start at team member and then progress to activity manager, to project

*Harold Kerzner, Project Management: A Systems Approach to Planning, Scheduling, and Controlling
(New York, N.Y.: Van Nostrand Reinhold Co., 1984).
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manager, and finally to program manager. (These assignments have a one-
to-one correspondence to projects ranging from Type D to Type A, as dis-
cussed in Chapter 1.) Project managers progress through this hierarchy as
a result of training and experience in the skill areas needed to take on
projects of increasing scope and complexity

In addition to on-the-job experience training, several alternatives to “build
your own” project managers are available. The most common training
method is to learn the project management skills through reviewing project
documentation, attending and later supporting JPP sessions, observing
project status meetings, maintaining project documentation, and playing
the role of technographer in JPP sessions. By participating in whatever way
is practical, the individual can gain the skills through on-the-job experiences.

Leadership and strategic expertise. The project manager is generally not
the line manager of the team members. The project manager’s job is to
manage the work of the project. That puts him or her in relationships with
the team members that are very different from the relationship that would
evolve if the team members reported directly to the project manager. The
project manager must get the team members’ cooperation and support
without having direct authority over them. It simply means that the project
manager’s skills as a leader are more important to his or her role. The proj-
ect manager’s success as a leader is also related to his or her ability to link
the project to the strategy of the business. Often that will be at the heart of
his or her relationship and any leverage he or she might have with the
project team.

Technical expertise. There are two schools of thought regarding the level
of technical expertise that a project manager should have. One school sug-
gests that managing one project is like managing any other project. These
are the same pundits who would say that if you can manage one depart-
ment you can manage any department. We'll ignore the comment on man-
aging departments, but we do take issue with the statement that implies
that project management is independent of the project being managed.
Despite all that has been written and said about project management, the
discipline is primitive. There is a lot we do not know about the successful
management of projects. If that were not the case, how would you explain
the high project failure rates as reported by the Standish Group and dis-
cussed in Chapter 2? While we would agree that the project manager does
not need an intimate knowledge of and to be skilled in working with the
technology involved, he or she does need to have sufficient knowledge to
know what questions to ask, how to interpret the answers, and whether he
or she is being given the technical information needed to make a manage-
ment decision.
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Interpersonal competence. Sooner or later, the job of the project manager
reduces to his or her ability to interact successfully with another individ-
ual. In the course of the project, the project manager will interact with the
team, other project managers, business managers, functional managers,
senior managers, the customer, outside contractors, and suppliers. These
interactions will challenge all of the project manager’s interpersonal skills
as they relate to such areas as negotiations, conflict resolution, and prob-
lem resolution.

Managerial ability. Certain managerial skills are a superset of project
management skills. By superset we mean that they apply to project man-
agement but are more appropriate on a larger scale to the business. These
tend to be strategic and tactical in nature and include skills such as strate-
gic planning, budget planning, staff planning, quality management, busi-
ness process reengineering, and personnel development.

Core Team Members

Core team members are with the project from cradle to grave. They typically
have a major role to play in the project and bring a skill set that has broad
applicability across the range of work undertaken in the project. They might
also have responsibility for key activities or sets of activities in the project.

Similar to the project manager’s assignment, this assignment is usually not
full-time. In matrix organizations, professional staff can be assigned to more
than one project at a time. This case is especially true when a staff member pos-
sesses a skill not commonly found in the staff. A core team member will have
some percentage of his or her time allocated to the project—say, a 0.25 full-time
equivalent person.

When to Select the Core Team

Because the core team will be needed for the JPP session, its members should
be identified as early as possible. The core team is usually identified at the
beginning of the scoping phase. This means that the members can participate
in the early definition and planning of the project.

Selection Criteria

Because of the downsizing, rightsizing, and capsizing going on in corporate
America, much of the responsibility for choosing core team members has been
designated to the project manager. While the situation differs from organiza-
tion to organization, the project manager may have little or no latitude in pick-
ing core team members, even though he or she may have been given that
responsibility. The problem stems from several causes:
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m Most organizations have a very aggressive portfolio of projects with con-
stantly changing priorities and requirements.

m The workload on the individual is so large that the thought of joining
another team is not in his or her mind.

m Staff turnover, especially among highly technical and scarce professionals,
is out of control in many organizations.

All of these situations make it difficult for the project manager to select the core
dream team. For example, suppose a project manager has a choice between the
A Team and the B Team. The A Team is the most skilled in a particular tech-
nology. Its members are the company’s experts. The B Team, on the other
hand, is made up of those individuals who would like to be on the A Team but
just don’t have the experience and skills to justify A Team membership. The
project manager would like to have all A Team members on the core team but
realizes that this is just not going to happen. Even suggesting such a core team
would be rejected out of hand by the managers of such highly skilled profes-
sionals. The politically savvy project manager would determine the project
work that must have an A Team member and the project work that could get
done with a B Team member and negotiate accordingly with the managers of
these potential team members.

The project manager will have to pick his or her battles carefully, because he or
she may want to consider the A Team for critical path activities, high-risk activ-
ities, and high-business-value projects and accept the B Team for activities and
projects of lesser criticality. Be ready to horse-trade between projects, too. Give
the resource managers an opportunity to use noncritical path activities as on-
the-job training for their staff. Remember that they have as many staff devel-
opment and deployment problems as you have project planning and
scheduling problems. Trading a favor of staff development for an A Team
member may be a good strategy.

In our project management consulting work, we identified a list of character-
istics that many project managers have offered as successful characteristics in
their core teams. For the most part, these characteristics are observed in indi-
viduals based on their experiences and the testimony of those who have
worked with them. Typically, these are not characteristics whose presence or
absence in an individual are determined through interviews.

In many cases, the project manager will just have to take a calculated risk that
the team member possesses these characteristics even though the individual
has not previously demonstrated that he or she has them. It will become obvi-
ous very quickly whether or not the individual possesses these characteristics.
If not, and if those characteristics are critical to the team member’s role in the
project, the project manager or the team member’s line manager will have to
correct the team member’s behavior.



The characteristics that we consider important for the core team members are
as follows:

Commitment. Commitment to the project by the core team is critical to
the success of the project. The project manager must know that each core
team member places a high priority on fulfilling his or her roles and
responsibilities in the project. The core team must be proactive in fulfilling
those responsibilities and not need the constant reminders of schedule and
deliverables from the project manager.

Shared responsibility. Shared responsibility means that success and failure
are equally the reward and blame of each team member. Having shared
responsibility means that you will never hear one team member taking
individual credit for a success on the project nor blaming another team
member for a failure on the project. All share equally in success and failure.
Furthermore, when a problem situation arises, all will pitch in to help in
any way. If one team member is having a problem, another will voluntarily
be there to help.

Flexibility. Team members must be willing to adapt to the situation. “That
is not my responsibility” doesn’t go very far in project work. Schedules
may have to change at the last minute to accommodate an unexpected
situation. It is the success of the project that has priority, not the schedule
of any one individual on the project team.

Task-orientedness. In the final analysis it is the team members’ ability to
get their assigned work done according to the project plan that counts. In
other words, they must be results-oriented.

Ability to work within schedule and constraints. Part of being results-
oriented means being able to complete assignments within the timeframe
planned instead of offering excuses for not doing so. It is easy to blame
your delay on the delay of others—that is the easy way out. The team
member will encounter a number of obstacles, such as delays caused by
others, but he or she will have to find a way around those obstacles. The
team depends on its members to complete their work according to plan.

Willingness to give trust and mutual support. Trust and mutual support
are the hallmarks of an effective team. That means that every member
must convey these qualities. Team members must be trusting and trust-
worthy. Are they empathetic and do they readily offer help when it is
clear that help is needed? Their interaction with other team members will
clearly indicate whether they possess these characteristics. Individuals that
do not will have a difficult time working effectively on a project team.

Team-orientedness. To be team-oriented means to put the welfare of the
team ahead of your own. Behaviors as simple as the individual’s frequency
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of use of “I” versus “we” in team meetings and conversations with other
team members are strong indicators of team orientation.

Open-mindedness. The open-minded team member will welcome and
encourage other points of view and other solutions to problem situations.
His or her objective is clearly to do what is best for the team and not look
for individual kudos.

Ability to work across structure and authorities. In the contemporary
organization, projects tend to cross organizational lines. Cross-departmental
teams are common. Projects such as these require the team member to work
with people from a variety of business disciplines. Many of these people
will have a different value system and a different approach than the team
member might be used to working with. Their adaptability, flexibility, and
openness will be good assets.

Ability to use project management tools. The team member must be able
to leverage technology in carrying out his or her project responsibilities.
Projects are planned using a variety of software tools, and the team mem-
ber must have some familiarity with these tools. Many project managers
will require the team member to input activity status and other project
progress data directly into the project management software tool.

Contracted Team Members

The business-to-business environment is changing, and those changes are per-
manent. Organizations are routinely outsourcing processes that are not part of
their core business or core expertise. There are two reasons for choosing to use
contract team members instead of the company’s own employees:

m Shortage of staff
m Shortage of skills

Those shortages have made it possible for a whole new type of business to
grow—tech-temps is the name we associate with this new business opportu-
nity. The day of the small contractor and niche market player is here to stay. To
the project manager, this brings the need to effectively manage a team whose
membership will probably include outside contractors. Some may be with the
project for only a short time. Others may be no different from core teams
except they are not employees of your company.

Typically, contracted team members are available for only short periods of time
on the project. They possess a skill that is needed for just a brief time. They are
assigned to the project when it is time for them to contribute their skills. As
soon as they have completed their assigned task, they leave the project.
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Implications of Adding Contract Team Members

Contracted team members present the project manager with a number of prob-
lems. In most systems development efforts, it is unlikely that professionals
would be assigned full-time to the project team. Rather, people will join the
project team only for the period of time during which their particular expertise
is needed. The project manager must be aware of the implications to the proj-
ect when contracted professionals are used, which may include the following;:

m There may be little or no variance in the time contracted team members are
available, so the activities on which they work must remain on schedule.

m They must be briefed on their role in the project and how their activity
relates to other activities in the project.

m Commitment of contracted members is always a problem because their
priorities probably lie elsewhere.

m Quality of work may be an issue because of poor levels of commitment.
They just want to get the job done and get on with their next assignment.
Often anything will do.

m Contracted team members will often require more supervision than core
team members.

Selection Criteria

If the project manager (PM) has made the decision to buy rather than build a
project team, the PM must determine who will get the business. Contracted
team members are usually employed or represented by agencies that cater to
technical professionals who prefer freelancing to full-time employment. These
professionals are available for short-term assignments in their area of special-
ization. To employ these professionals, the project manager must make several
decisions: what process to follow, who should be invited to submit informa-
tion, and how to evaluate the information received. The evaluation often takes
the form of a score sheet. The score sheet contains questions grouped by major
features and functions, with weights attached to each answer. A single numeric
score is often calculated to rank vendor responses. Nonquantitative data such
as customer relations and customer service are also collected from reference
accounts provided by the vendor.

The steps the project manager follows to engage the services of a contracted
team member might look something like the following:

1. Identify the types of skills needed, the number of personnel, and the time-
frame within which they will be needed.

2. Identify a list of companies that will be invited to submit a proposal.
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Write the request for proposal.
Establish the criteria for evaluating responses and selecting the vendor(s).
Distribute the request for proposal.

Evaluate the responses.

N U W

Reduce the list of vendors to a few who will be invited on site to make a
formal presentation.

S

Conduct the onsite presentations.

9. Choose the final vendor(s), and write and sign the contract.

Types of Proposals

A project manager might consider three types of proposals as he or she looks
for a vendor or agency to provide contracted team members: Request for Infor-
mation, Request for Proposal, Request for Quote.

Request for Information. A Request for Information (RFI) is used when an
organization is looking for information relevant to a particular process or
product. It usually does not have a written specification. The purpose of an
RFI is to discover vendors and products that the organization will investi-
gate further with one of the other two types of proposals.

Request for Proposal. A Request for Proposal (RFP) is used to find the
vendor or vendors that can provide the best solution and price. The RFP
always includes a specification that identifies the features, functions, phys-
ical specifications, performance requirements, and environment in which
the requested deliverable must operate. Generally, descriptions of steps to
be followed to select the vendor and the method of evaluation are included.
In some cases, more than one vendor will be chosen. Each vendor will pro-
vide a piece of the final solution. Using several vendors presents special
challenges to the project manager.

Request for Quote. The Request for Quote (RFQ) is used to find the best
price-to-performance ratio for a given solution. In this case, the company
knows exactly what it wants; it is only a matter of finding the vendor that
best meets the Conditions of Satisfaction. The definition of what the com-
pany wants will often include the exact hardware, software, and more.
This approach offers the PM an easier-to-manage situation than the multi-
vendor alternative.
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Types of Contracts

There are four types of contracts:

Retainer. These arrangements pay the contractor a fixed fee per period
(usually monthly). Often no end date is specified. At some time the organi-
zation will decide that the arrangement can terminate because the contrac-
tor’s services are no longer needed. The retainer will state how many days
per period are expected of the contractor and the deliverables the contrac-
tor will provide. The deliverables are often only vaguely described,
because such arrangements are usually investigative or design-related.

Time and materials In these cases, a little more specificity exists, but a
detailed specification is not available or cannot be provided. The company
is willing to accept the risk of high costs in the face of unknowns.

Time and materials—not to exceed. Here the vendor assumes more of the
risk. A detailed specification may not exist, but enough is known so that
the contractor will meet the customer’s requirements at a cost not to exceed
a specified figure and within a specified timeframe.

Fixed bid. In these cases, a detailed specification exists, and the vendor is
willing to meet the deliverables and a deadline date for a specified figure.
Obviously, the vendor assumes most of the risk here. Fixed bid contracts
usually include a payment schedule, too. In our consulting practice, we use
the 40-40-20 rule: 40 percent is due on contract signing, 40 percent is due at
an agreed-on midpoint in the project, and the remaining 20 percent is due
once the final deliverables have been accepted and the company signs off
that the contract is complete.

Contract Administration

Once the contract is signed and the vendor begins to deliver the contracted
work, contract administration for that vendor has begun. Contract administra-
tion is the responsibility of the project manager. Our general advice is to have
the contract spell out in detail exactly how business will be done—not a
detailed list of what will be done for every possible occurrence during the con-
tract period, but rather clear guidelines that everyone understands. The guide-
lines might include obligations, responsibilities, performance goals and
deadline dates, penalties for missed dates, rewards for early delivery, status
reporting dates, problem discovery, escalation and resolution, change man-
agement procedures, milestone dates, project status meeting dates, acceptance
test criteria, cancellation conditions, cancellation policies, and closing criteria.
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Contract Cancellation

The contract should clearly spell out the conditions under which the contract
may be cancelled. For example, can either party cancel for any reason by sim-
ply notifying the other according to a defined procedure? Or does cancellation
require both parties’ mutual agreement? Cancellation will often be the result of
performance not meeting expectations.

Contract Closing

Once the acceptance criteria have been met, a series of events occurs. These are
generally debriefing sessions and handoffs of deliverables and documenta-
tion. A final payment to the vendor is commonly withheld pending receipt of
these items.

Organizing the Project Team

Now that you have identified the individuals who will become the project
team, it is time to make them function as a team. Remember right now that
they are a herd of cats; they are not a team—at least not yet. First, we'll briefly
look at authority and responsibility, then several procedural matters that the
team will have to discuss and agree on.

Authority

Authority and responsibility go hand in hand. To have one and not the other
makes no sense. How often have we been in situations where we were respon-
sible for making a certain thing happen but had no authority over the
resources needed to make it happen or no authority to make and carry out a
decision? To be effective, the project manager must have authority over the
project. It is his or her job to get the project done on time, within budget, and
according to specification. That authority is often delegated, but it is the proj-
ect manager who is ultimately responsible.

The major difficulty that project managers have is that the project team is not
their line responsibility. Team members are assigned based on their expertise
but report to other managers, which means that the project manager will have
to exercise the best leadership skills and diplomacy to get the job done. The
key is in the project planning activities that schedule resources to windows of
time. It is here that the resource manager makes the commitment of people
resources. Honoring that commitment within the time allotted reduces the
incidence of problems. If the project manager remembers to keep the resource
managers involved and aware of all project changes, negotiations will proceed
better when circumstances warrant.
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Responsibility

There is no question where the responsibility lies. This responsibility cannot be
delegated. The project manager assigns activity management responsibility to
team members. They are then responsible for completing their assigned activ-
ity within its scheduled window of time and for producing the activity deliv-
erables on time according to specification. It is the project manager, though,
who is ultimately responsible for completing the project as expected. In con-
veying this sense of responsibility to each team member, the project manager
must exercise sound leadership and management skills. He or she will do this
by maintaining a consistent level of interest in and communication with each
of their activity managers, by involving them and engaging them in planning,
change management deliberations, and problem resolution. He or she will
keep everybody on the team informed of project status.

Balancing a Team

Balance on the team is a critical success factor for any team that hopes to suc-
cessfully complete its project. There are several ways to measure balance and
several characteristics of the team that have been used to define balance. Let’s
take a simple example—learning styles. Learning styles are measured using an
instrument, the Learning Styles Inventory (LSI), which was developed by
David Kolb in 1981. Kolb identifies four learning styles:

Assimilating. Assimilators are people who excel at collecting and repre-
senting data in crisp logical form. They are focused on ideas and concepts
rather than people. These individuals like to put data and information
together into models that explain the situation from a larger perspective.
As a result, they are more interested in something making sense logically
than they are in any practical value. They are not results-oriented people.
These types of individuals are generally found in the more technical or
specialist careers, such as developers.

Diverging. These individuals like to look at alternatives and view the situa-
tion from a variety of perspectives. They would rather observe than take
action. Divergers like brainstorming and generally have a broad range of
interests and like together information. On a project team these people will
often suggest outside-the-box thinking and offer suggestions for other
approaches than those that may have already been identified.

Accommodating. These individuals are results-oriented and want to put
things into practice. They are adaptive and can easily change with the cir-
cumstances. Accommodators are people persons. They are strong at imple-
mentation and hands-on activities and are good team players. They tend to
be action-oriented and more spontaneous than logical. As problem solvers
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they rely on people for input rather than on any technical analysis. On the
project team you can count on these people to help foster a strong sense of
teamwork, and they will often be found facilitating the working together
of team members. They will often be the peacekeepers as well.

Converging. These individuals like to assemble information in order to
solve problems. They like to converge to the correct solution. Convergers
are the solution finders but not the solution implementers. Their strength
lies in their ability to take concepts, models, and ideas and turn them into
practical use. They are not particularly people-oriented and would rather
work with technical tasks and problems. They are good at picking the best
option among a number of alternatives. On the project team these will be
the results-oriented members. They will drive the team into action by help-
ing it focus on which approach to a situation is best and then mobilizing
the team into action.

Now suppose you have a team that is loaded with convergers and does not
have a single diverger among their members. What do you think might hap-
pen? With no one on the team to encourage looking for alternatives (the role of
the diverger), you would very likely have a rush to judgment, or “group
think,” as the convergers press the team into action. We have personally wit-
nessed many situations where a single approach to a problem is presented,
and the convergers on the team aggressively suggest that the team go forward
with the single proposed solution without even considering whether there is
an alternative. Teams that are involved in high-technology projects are likely
to display this behavior.

A team that has balanced learning styles among its members is a team that is
prepared to do a very good job at solving problems and making decisions.

= Learning styles are not the only point of balance. Thinking styles, conflict resolution
styles, and skills and competencies are also important, but an in-depth discussion of
such matters is beyond the scope of this book. For more information about balanc-
ing your project team in this manner you can consult Robert K. Wysocki’s Building
Effective Project Teams (John Wiley & Sons, Inc., 2002).

Developing a Team Deployment Strategy

Having balance on the team in all of the characteristics discussed in the previ-
ous section is certainly a worthy goal, but it is a goal not likely to be reached.
In reality, the team is formed more on availability than on any need to balance
its membership. That means that teams are not balanced, but they are the team
nevertheless. What’s a project manager to do?



First of all, the project manager had better know where the imbalance exists.
What characteristics does the team have? Where are its strengths and where
are its weaknesses? For example, suppose a confrontation has arisen with the
client. We would much rather send an accommodator than a converger to
resolve the confrontation. However, there might not be an accommodator on
the team. Teams are most likely to be formed without knowledge of this kind
of information. It is only after the fact that these imbalances are discovered. On
a larger scale, the project manager needs to determine which team members
have a greater likelihood of success on which types of work assignments.
Build the strategy. If you still have gaping holes, you need a team development
plan. That is the topic of the next section.

Developing a Team Development Plan

Our team has been assembled, and we have assessed each member on all of
the characteristics important to achieving balance. The picture is not very
pretty. There are several areas where the team is noticeably weak. While our
job as project manager is not to be a career or professional development man-
ager of the team members, we still have to get the project done, and the imbal-
ance on the team is a barrier to our success. As project manager, we would
identify the high-risk areas that are not covered by at least one team member
that can deal with those types of risks. As part of your risk management plan,
you need to put a development plan in place for selected members of the team.

What form might that development plan take? Here are a couple possibilities:

m You might want to use a conflict resolution management called masked
behavior. Briefly, it means that you find the person on your team whose
normal behavior is as close as possible to the missing behavior. That per-
son then role-plays as though his or her normal behavior were the missing
behavior.

m You might consider sensitivity training for all or some of the team. That
training involves creating an awareness of the behavior that is lacking and
practicing it under supervision. For example, technology professionals are
generally not very good people persons. They often lack the traits of an
accommodator. Their training might include listening skills, learning how
to be a team player, acceptance of change, diversity training, and other
related interpersonal skills training.

Establishing Team Operating Rules

Project teams all too often fail to define and agree on the team operating rules.
These operating rules define how the team works together, makes decisions,
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resolves conflicts, reports progress, and deals with a host of other administra-
tive chores. Even before the work of the project begins, the team should agree
on how it will work together. When the team is deep into the work of the proj-
ect is no time to be deciding how they will work together. First we will look at
the areas where operating rules are needed, and then we will discuss the
specifics of those operating rules.

Situations Requiring Team Operating Rules

The following is a fairly complete list of general situations that may arise dur-
ing the course of a project and that will require some action on the part of the
team. We have grouped them into six general areas.

m Problem solving

m Decision making
m Conflict resolution
m Consensus building
m Brainstorming

-

Team meetings

Consider the following questions from Managing the Project Team: The Human
Aspects of Project Management, Volume 3, by Vijay K. Verma (Project Management
Institute, 1997) that must be answered at some point in the project life cycle:

m What has to be done and where? (Scope)

Why should it be done? (Justification)

How well must it be done? (Quality)

When is it required and in what sequence? (Schedule)
How much will it cost? (Budget/Cost)

What are the uncertainties? (Risk)

Who would do the job? (Human resources)

How should people be organized into teams? (Communication/
Interpersonal skills)

How will we know if we have done the job? (Information dissemina-
tion/Communication)

Each one of these questions will engage one or more of the six action areas
listed previously. The team needs to decide ahead of time how it will carry out
each of the action areas—that is, what are the rules of engagement. Let’s look
at those action areas in more detail and see what is involved on the part of
the team.
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Problem Solving

There will be many situations during the course of the project work where the
team will be challenged to figure out how to satisfactorily meet the client’s
needs while maintaining the schedule and the budget within the assigned
resources. Some situations will be easily resolved, while others will challenge
even the most creative of minds. The problem-solving process is well known,
and many variations are in print. Creativity and problem solving go hand in
hand. A good problem solver will think outside the box. He or she will con-
ceive of approaches that may have been overlooked. As we discuss next, each
of the learning styles mentioned earlier in the chapter relates to a different part
of the problem-solving model. That means that the team must have all learn-
ing styles represented in order to solve problems effectively. In this section, we
see how those learning styles relate to the problem-solving process.

The model that seems most appropriate for project problem solving is one put
forward by J. Daniel Couger in his work Creative Problem Solving and Opportunity
Finding (Boyd and Fraser Publishing, 1995). The model is shown in Figure 9.1.

Couger’s process begins with an outside stimulus: A situation has arisen that
creates an out-of-control situation in the project that must be rectified. That
launches a series of actions that clarifies the situation, identifies and assembles
relevant data, gets a number of ideas and approaches on the table, and ana-
lyzes the ideas. It then selects the idea that would appear most promising as
the way to rectify the situation and return it to normal. Finally, an action plan
is put in place and executed (the exit point of the model is the action itself). We
will see how all of the learning styles are needed to complete each step in the
model. Couger identifies the five steps that make up this problem-solving
process:

Step 1: Delineate the opportunity and define the problem. This is a scop-
ing step in which the team members attempt to establish a formulation and
definition of the problem and the desired results that a solution to the
problem will provide. It helps the team develop the boundaries of the
problem—that is, what is in scope and what is out of scope. This step is
best performed by team members who have a preference for the assimila-
tor style. These individuals look at the problem independently of any focus
on people and try to present the problem at the conceptual level and put it
into a logical framework. Their penchant for collecting and concisely
reporting data is an early activity in this model.

Step 2: Compile the relevant data. With a definition of the problem in
hand, the team can now identify and specify the data elements that will be
needed to further understand the problem and provide a foundation on
which possible solutions can be formulated. Again, the assimilator is well
suited to this activity.
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Stimulus ::> Lea?ﬁ?nlgrgglles
Step One Delineate opportunity and define problem. Assimilator
Step Two Compile relevant information. Assimilator

Step Three Generate ideas. Diverger

Step Four Evaluate and prioritize ideas. Converger

Step Five Develop implementation plan. Accommodator
|::> Action

Figure 9.1 Couger's Creative Problem Solving (CPS) Model.

Step 3: Generate ideas. This step typically begins with a brainstorming
session. The team needs to identify as many solutions as possible. This
step is the time to think outside the box and look for creative and innova-
tive ways to approach a solution. Ideas will spawn new ideas until the
team has exhausted its creative energies. The diverger is well suited to the
activities that take place in this step. The job of this individual is to look
at the problem from a number of perspectives. Like the assimilator, the
diverger also has an interest in data and information with the purpose of
generating ideas, but he or she is not interested in generating solutions.

Step 4: Evaluate and prioritize ideas. In this step the list of possible solu-
tions needs to be winnowed down to the one or two solutions that will
actually be planned. Criteria for selecting the best solution ideas need to be
developed (that’s a job for the converger), metrics for assessing advantages
and disadvantages need to be developed (again, a job for the converger),
and the metrics are then used to prioritize the solutions. The calculation of
the metric value for each alternative and the ranking of the alternatives
based on those metric values is a straightforward exercise that anyone on
the team can perform. This individual has the ability to take a variety of
ideas and turn them into solutions. His or her work is not finished, how-
ever, until he or she has established criteria for evaluating those solutions
and makes recommendations for action.

Step 5: Develop the implementation plan. The solution has been identified,
and it’s now time to build a plan to implement the solution. This step is a
whole-team exercise that will draw on the team’s collective wisdom for
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planning and implementation. When it is results that you want, call on the
accommodator. His or her contribution will be to put a plan in place for
delivering the recommended solution and making it happen. The accom-
modator is a good person to lead this planning and implementation exercise.

While this five-step process may seem cumbersome and involved, many of the
steps will often be executed in a simple and straightforward manner. Situa-
tions requiring a problem-solving effort occur frequently and are often done
from start to finish by one team member. There will, of course, be more com-
plex situations requiring several team members and the collective creativity of
the whole team. The five steps should become second nature to each team
member. As team members become familiar with the five steps, the steps will
begin to form a commonsense sequence, and they should not be overly bur-
densome to anyone on the team.

Decision Making

Team members make decisions all of the time as they engage in the work of the
project. Some of those decisions are obvious and straightforward and may not
require the involvement of others; other decisions are more complex and may
require the involvement and active participation of the team, the client, and
even people outside of the project. There are three major types of decision-
making models:

Directive. In this model, the person with the authority—the project man-
ager for the project and the activity manager for the activity—makes the
decision for all team members. While this approach is certainly expedient,
it has obvious drawbacks. The only information available is the informa-
tion that the decision maker possesses, which may or may not be correct or
complete. An added danger is that those who disagree or were left out of
the decision may not be willing to carry it out or at least be resistant to car-
rying it out. A directive approach is often used when time is of the essence
and a decision is needed immediately. It makes no sense to hold a commit-
tee meeting to get everyone’s input before proceeding.

Participative. In this model, everyone on the team contributes to the decision-
making process. A synergy is created as the best decision is sought. Because
everyone has an opportunity to participate, commitment will be much
stronger than in the directive approach. Obviously, there are additional
benefits to team building—empowerment of the team. Whenever possible,
we recommend this participative approach. Because the team members
had a chance to participate in the decision-making process, they will
be much more committed to the decision that was made and more likely
to support it in implementation. From a political perspective, the project
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manager is much better off from having used this approach that a direc-
tive approach.

Consultative. This middle-ground approach combines the best of the other
two approaches. While the person in authority makes the decision, the
decision is made only after consulting with all members to get their input
and ideas. This approach is participative at the input stage but directive at
the point of decision. In some cases, when expediency is required, this
approach is a good one to take. Rather than having to involve the entire
team, the project manager can decide whose input should be sought and
then make the decision based on that input. Politically this is a very good
strategy, and it can have positive effects on those whose input was sought.

Deciding Which Decision-Making Model to Use

Which model to use in a specific situation is generally a function of the gravity
and time sensitivity of the pending decision. Some organizations have con-
structed categories of decisions, with each category defined by some financial
parameters, such as the value of the decision, or by some scope parameters,
such as the number of business units or customers affected by the decision.
The person responsible for making the decision is defined for each decision
category. The more serious the category, the higher the organizational level of
the decision maker. Some decisions might be made by an individual team
member, some by an activity manager, some by the project manager, some by
the customer, and some by senior management. Yet others might require a
group decision, using either a participative or a consultative approach.

Decision Making and the Learning Styles Inventory

Just as the LSI, discussed earlier in the chapter, relates to the problem-solving
process, it also relates to the decision-making process. While it is true that deci-
sion making and problem solving are closely related, it is instructive for us to
see just how the LSI relates to decision making as well. Problem solving can-
not happen without some decisions having been made. In that sense, decision
making can be thought of as a subset of problem solving.

Decision making can also occur outside of the problem-solving context. For example,
suppose a project is behind schedule and the design phase is not yet complete. We
could start some preliminary programming, but at the risk that when the design is
complete, we may have to rework some of the earlier programming. Do we begin
programming to make up lost time and take the risk, or do we wait for the design

to be finished before we begin programming? This is clearly a decision-making
situation and not a problem-solving one.



194

Decision making is pervasive throughout the life of the project. How will the
project team make decisions? Will they be based on a vote? Will they be a team
consensus decision? Will they be left up to the project manager? Just how will
the team operate?

However, deciding how to decide is only one piece of the puzzle. Another piece
is whether the team can make a decision, and if not, what they do about it. Let’s
take a closer look at the decision-making environment that the project team faces.

In their book Organizational Behavior in Action: Skill Building Experiences (West
Publishing Co., 1976), William C. Morris and M. Sashkin propose a six-phase
model for rational decision making. The six phases in their approach are out-
lined in the bullet list that follows. However, as we have indicated, there is a
lot of similarity between the use of the LSI in problem solving and in decision
making, and the following bullet list also draws attention to how the LSI
applies to Morris and Sashkin’s rational decision making in a way similar to
how it applied to Couger’s problem-solving process.

Phase I: Situation definition. This phase is one of discovery for the team
and clarifying the situation to make sure that there is a shared understand-
ing of the decision the team faces. Phase I requires the services of an assim-
ilator. As part of the process of discovery, the assimilator will collect data
and information and formulate the situation and the required decision.

Phase II: Situation decision generation. Through brainstorming, the team
tries to expand the decision space. Phase II, the search for alternative deci-
sions, is the province of the diverger. This is a collaborative effort because
it continues to involve the assimilator in a definition type of activity.

Phase III: Ideas to action. Metrics are devised to attach reward and penalty
to each possible decision that might be made. With the alternatives identi-
fied, the work can be turned over to the converger in Phase III. His or her
job is to establish criteria. His or her work is complete when a plan for
implementing the decision is in place in Phase IV.

Phase IV: Decision action plan. The decision has been made, and the
development of a plan to implement it is now needed. In Phase IV the
accommodator takes over and implements the decision.

Phase V: Decision evaluation planning. This phase is kind of a post-decision
audit of what worked and what didn’t work. Some lessons learned will be
the likely deliverable as well. The team, under the direction of an accom-
modator, will take an honest look at how effective the decision was.

Phase VI: Evaluation of outcome and process. The team needs to find out
if the decision got the job done and whether another attempt at the situa-
tion is needed. Finally, an evaluation of the results in Phase IV puts the
work back into the hands of the assimilator. If the expected results were
not attained, another round may be required.
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Table 9.1 provides a summary of the six decision-making phases and the
required learning styles.

Table 9.1 The Six Phases of the Decision-Making Process

PHASE DESCRIPTION LEARNING STYLE
Phase I: Discovery phase. The team Assimilator
Situation definition investigates, discusses, clarifies,

and defines the situation. It is
important for the team to under-
stand the root causes and evidence
that led to the need for a decision.

Phase II: Situation Continuation of Phase I. Diverger
decision generation Characterized by brainstorming

and searching for new ideas and

alternatives for resolving the

situation, which should lead to

better choices for the decision.

Above all, the team needs to avoid

a rush to judgment.

Phase IlI: Define the criteria for evaluating Converger
Ideas to action the alternative decisions. This

involves identifying the advantages

and disadvantages of each

alternative. Whatever approach is

used, the result should be a ranking

of alternatives from most desirable

to least desirable.

Phase IV: Decision Begins once the alternative is Converger
action plan chosen. This is the planning phase

for the project team. The team

determines activities, resources,

and time lines that are required

to implement the decision. This

phase requires a concerted effort

to obtain buy-in from all affected

parties.
Phase V: Decision Learning opportunity for the Accommodator
evaluation planning project team. The team identifies

what did and did not work, as well
as areas in which it can improve
and how to do so. The value of this
discussion lies in the team’s
willingness to be honest and
straightforward with one another.

(continued)
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Table 9.1 (continued)
PHASE DESCRIPTION LEARNING STYLE

Phase VI: Evaluation of ~ Focuses on the quality of results. Assimilator
outcome and process The team evaluates the situation:

Was the situation improved

satisfactorily, or will another

round be required? Was the

situation defined correctly, or is

revision required? Did the process

work as expected, or will it need

adjustment for the next attempt?

= Our discussion has been brief and very much a summary of a complex and interest-
ing topic. The decision-making model discussed here is discussed in more detail in
the book Building Effective Project Teams by Robert K. Wysocki (John Wiley & Sons,
Inc., 2002).

Conflict Resolution

The next area for which operating rules are needed deals with how the team
resolves conflicts. Conflicts arise when two or more team members have a dif-
ference of opinion, when the customer takes issue with an action to be taken by
the project team, or in a variety of other situations involving two parties with
different points of view. In all of these examples, the difference must be
resolved. Clearly, conflict resolution is a much more sensitive situation than
the decision-making rule because it is confrontational and situational, whereas
the decision-making rule is procedural and structured. Depending on the par-
ticular conflict situation, the team might adopt one of three conflict resolution
styles:

Avoidant. Some people will do anything to avoid a direct confrontation.
They agree even though they are opposed to the outcome. This style can-
not be tolerated on the project team. Each person’s input and opinion must
be sought. It is the responsibility of the project manager to make sure that
this happens. A simple device is to ask each team member in turn what he
or she thinks about the situation and what he or she suggests be done
about it. Often this approach will diffuse any direct confrontation between
two individuals on the team.

Combative. Some avoid confrontation at all costs; others seem to seek it
out. Some team members play devil’s advocate at the least provocation.
There are times when this is advantageous—testing the team’s thinking
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before making the decision. At other times it tends to raise the level of
stress and tension, when many view it as a waste of time and not produc-
tive. The project manager knows who these team members are and must
act to mitigate the chances of these situations arising.

msmm One technique we have used with success is to put such individuals in charge of
forming a recommendation for the team to consider. Such an approach offers less
opportunity for combative discussion because the combative team member is shar-
ing recommendations before others give reason for disagreement.

Collaborative. In this approach, the team looks for win-win opportunities.
The approach seeks out a common ground as the basis for moving ahead
to a solution. This approach encourages each team member to put his or
her opinions on the table and not avoid the conflict that may result. At the
same time, team members do not seek to create conflict unnecessarily. The
approach is constructive, not destructive.

The choice of conflict resolution styles is beyond the scope of this book. There
are several books on the topic that you can consult. Two that we have found
particularly helpful are “Conflict and Conflict Management” by Kenneth
Thomas in The Handbook of Industrial and Organizational Psychology, (John Wiley
& Sons, Inc., 1983) and The Dynamics of Conflict Resolution: A Practitioner’s Guide
by Bernard S. Mayer (Jossey-Bass, 2000). Of particular importance will be the
variety of collaborative models that might be adopted.

Consensus Building

Consensus building is a process that a team can follow to reach agreement on
which alternative to proceed with for the item (action, decision, and so forth)
under consideration. The agreement is not reached by a majority vote, or any
vote for that matter. Rather, the agreement is reached through discussion,
whereby each participant reaches a point when he or she has no serious dis-
agreement with the decision that is about to be taken. The decision will have
been revised several times for the participants to reach that point.

Consensus building is an excellent tool to have in the project team tool kit. In
all but a few cases, there will be a legitimate difference of opinion as to how a
problem or issue should be addressed. There will be no clear-cut action on
which all can agree. In such situations the team must fashion an action or deci-
sion with which no team members have serious disagreement even though
they may not agree in total with the chosen action. To use the method success-
fully, make sure that everyone on the team gets to speak. Talk through the
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issue until an acceptable action is identified. Conflict is good, but try to be cre-
ative as you search for a compromise action. As soon as no one has serious
objections to the defined action, you have reached consensus. Once a decision
is reached, all team members must support it.

If the project manager chooses to operate on a consensus basis, he or she must
clearly define the situations in which consensus will be acceptable. The team
needs to know these situations.

Brainstorming

Brainstorming is an essential part of the team operating rules because, at
several points in the life of the project, the creativity of the team will be tested.
Brainstorming is a technique that can focus that creativity and help the team
discover solutions. There will be situations where acceptable ideas and alter-
natives have not come forth from the normal team deliberations. In such cases
the project manager might suggest a brainstorming session. A brainstorming
session is one in which the team contributes ideas in a stream-of-consciousness
mode, as described in the next paragraph. Brainstorming sessions have been
quite successful in uncovering solutions where none seemed present. The
team needs to know how the project manager will conduct such sessions and
what will be done with the output.

The method for brainstorming is simple and quick:

1. First, assemble together those individuals who may have some knowledge
of the problem area. They don’t need to be experts. In fact, it may be better
if they are not. You need people to think creatively and outside the box.
Experts tend to think inside the box.

2. The session begins with everyone throwing any idea out on the table. No
discussion (except clarification) is permitted. This continues until no new
ideas are forthcoming. Silence and pauses are fine.

3. Once all the ideas are on the table, you discuss the items on the list. Look
to combine ideas or revise ideas based on each member’s perspective.

4. In time, some solutions begin to emerge. Don’t rush the process, and by
all means test each idea with an open mind. Remember, you are looking
for a solution that no individual could identify but that, we hope, the
group is able to identify.

= This is a creative process, one that must be approached with an open mind. Convention
and “we’ve always done it that way” have no place in a true brainstorming session.
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Team Meetings

The project manager needs to define team meetings in terms of frequency,
length, meeting dates, submission/preparation/distribution of the agenda,
who calls the meeting, and who is responsible for recording and distributing
the minutes. The entire team needs to participate in and understand the rules
and structure of the meetings that will take place over the life of the project.
Different types of team meetings, perhaps with different rules governing their
conduct and format, may occur.

Team meetings are held for a variety of reasons, including problem definition
and resolution, scheduling work, planning, discussing situations that affect
team performance, and decision making. The team will need to decide on
several procedural matters, including the following:

Meeting frequency. How often should the team meet? If it meets too fre-
quently, precious work time will be lost. If it meets too infrequently, prob-
lems may arise and the window of opportunity may close before a meeting
to discuss and solve the problem takes place. If meetings happen too infre-
quently, the project manager risks losing management control over the
project. Meeting frequency will vary as the length and size of the project
varies. There is no formula for frequency. The project manager must
simply make a judgment call.

Agenda preparation. When the project team is fortunate enough to have a
project administrative assistant, that person can receive agenda items and
prepare and distribute the agenda. In the absence of an administrative
assistant, the assignment should be rotated to each team member. The
project manager may set up a template agenda so that each team meeting
covers essentially the same general topics.

Meeting coordinator. Just as agenda preparation can be circulated around
to each team member so can the coordination responsibility. Coordination
involves reserving a time, place, and equipment.

Recording and distributing meeting minutes. Meeting minutes are an
important part of project documentation. In the short term, they are the
evidence of discussions of problem situations and change requests, the
actions taken, and the rationale for those actions. When confusion arises in
the project and clarifications are needed, the meeting minutes can settle the
issue. Recording and distributing the minutes are important responsibili-
ties and should not be treated lightly. The project manager should establish
a rotation among the team members for recording and distributing the
meeting minutes.



200

Managing Team Communications

Communicating among and between technical team members does not come
naturally. Technical people often simply aren’t good communicators. In most
cases, they would rather spend their time immersed in the technical details of
what they are working on. However, for the team members to be truly effec-
tive, they have to openly communicate with one another. For some, that will be
difficult; for others, it simply is a matter of practice. In this section, we exam-
ine the importance and role of communications in the effective team.

Managing Communications Timing, Content, and Channels

Getting information to the correct team members at the right time in the
project usually determines the success or failure of the project. The project
manager must manage the communication process as much as the technical
process or risk failure. It isn’t possible to manage all the communication in a
project; that in itself is more than a full-time job. What the project manager has
to do is look at what the needs of the project team are and make sure that
communication occurs at the correct time with the correct information. Let’s
look at those ideas.

Timing

First, the timing of information can be critical. Problems can arise if the infor-
mation comes too soon or too late.

m If the information comes too far in advance of the action needed, it will be
forgotten. It’s almost impossible to remember information given one year
in advance of its use. So the project manager has to understand what the
various team members need to know to carry out their assignments.
Where does this information come from? Like so many other things in a
project, you can find communication needs in the WBS. As you look
through the tasks in the WBS, you will see that team members have to be
alerted to upcoming tasks and need to be in communication with the team
members whose tasks have precedence to their own. The project manager
can make this happen.

m A second problem in timing is getting the information needed to the proj-
ect team member after they need it. Remember that project team members
may need a few days to assimilate the information you're passing, partic-
ularly if you're speaking about a new technology. This requires that you,
as the project manager, manage the timing carefully so that everyone has
as much information as possible and that you give them sufficient time to
absorb it and process it so as to get the job done.
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Content

The next communications management issue you need to be concerned about
is communicating the correct information. This means you must understand
what the project team members need to know to be successful. If you don’t
know what information the team members need, ask them. If the team mem-
bers don’t know, you need to sit down with other of their colleagues and find
out what sort of information needs to be passed in order to make the project
run smoothly. Sometimes you will know what information is needed intu-
itively; other times you need to meet with the project team to consider critical
information needs. Whichever the case, you need to be in charge of getting the
information to your team members at the right time and with the right content.

Choosing Effective Channels

Once you know when the communication needs to occur for the project team
to be successful and you have identified the basic communication content, the
choice of how to get the information to the team members becomes important.
As the project manager, you should stipulate how the team will communicate
the information that others on the team need. You have a choice among vari-
ous channels through which communication can flow. Let’s look at each of
these channels.

Face-to-face, in-person meeting. A verbal, face-to-face, in-person meeting
is usually the absolute best way to communicate. Not only can you get
immediate feedback, you can see the person’s reaction to information in
their nonverbal reactions. However, while it is often the best way to com-
municate, it’s not always possible.

Videoconferencing. The cost of teleconferencing has dropped dramatically,
and it is now much less expensive to send yourself electronically rather than
physically across the country. And don’t forget the time savings either. The
software available to support these types of meetings has become far more
accessible as well. Products such as NetMeeting and WebCast can be very
helpful in supporting not only the face-to-face video portion, but also the
presentation of slides across the Internet. However, while videoconferencing
gives you a chance to see the other people, some people are “telenerds” and
they don’t come off very well on TV. Just be aware that videoconferencing is
not the same as in-person, face-to-face communication.

Email. Email is not, we repeat not, the communication blessing that every-
one thinks it is. It does have certain advantages: It is fast, you can read
email at your own speed, and we both know people who won’t respond to
voice mail but will respond immediately to email. However, there are a
number of problems surrounding it. Namely:
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Many people get hundreds of emails a day. There’s a pretty good chance
that the email you sent isn’t the single most visible email on that list,
even if you put an exclamation point in front of it. Be aware the email is
so ubiquitous that it loses the visibility needed to get important informa-
tion to other people simply because there is so much other email “noise”
out there.

Email tends to be short, much shorter that voice mail, and often people
misinterpret the intended tone of the message. It happens. Be aware that
the tone of the message in an email may not be the one that you would
use if you had voice communication.

Sending an email doesn’t automatically make you into a good writer. It’s
still difficult to send clear information to others in written form.

Email is very valuable, but you need to remember the caveats we just
listed. While email is a nice invention, it still requires as much management
by the project manager as any of the other channels of communication.

mssmmm Manage the frequency of email use; don’t overuse it. Your messages will end up
being dismissed as so much spam, and that will defeat your purpose. Manage the
distribution list for your emails. Because it is so easy just to add another name to
the distribution list, resist it. Pretend that you only have so many email coins to
spend, and spend them wisely and frugally.

Written materials. Written materials are permanent. That’s the good news.
If you want to keep it, write it down. But as with all of these channels, it
requires work to write things down well. It is also difficult for many people
to write succinctly. Some use length to make up for good communication.
Try to keep your writing short and clear. It will help the project team if this
happens.

Phone. The phone is great if you actually get someone on it, but a lot of peo-
ple let the phone ring and dump you into voice mail. (We are conditioned to
leave a message and find ourselves surprised when a human actually
answers.) The phone has the same good points and pitfalls that all of the
other channels do. Its strength, as with verbal, face-to-face communication,
lies in the fact that you can get immediate feedback and exchange ideas
quickly. As the project manager, you will be in phone meetings often, either
on a one-to-one basis or a conference call. It's important to manage these
calls as you would any of the other channels.

The effective management of communications is a critical success factor for
successful project management. A complete treatment of this topic is beyond
the scope of this book, but an example of this effective management is cer-
tainly in order.
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Suppose part of the project involves soliciting review comments from a num-
ber of people who will be using the process being designed and implemented.
You are going to distribute a document that describes the process, and you
want them to return their comments and critique what you are proposing.
What is the most effective way to distribute the document and get meaningful
feedback from the recipients? For the sake of the example, assume that the doc-
ument is 50 pages long. Your first impulse might be to send it electronically
and ask recipients to respond by making their comments directly on the elec-
tronic version. If you are using MS Word, you would request that they use the
Track Changes feature. Is this the most effective way? It certainly keeps every-
thing in electronic format and makes it reasonably straightforward to incorpo-
rate the changes into the final document. But look at this request from the
recipient’s point of view. We know from experience that many people do not
like to make edits to an electronic document. They prefer marking up a hard-
copy version. Your process does not give them that option. Should it? Proba-
bly. Now the task of incorporating their handwritten feedback is a little more
involved than it would be with the electronic markup, but you have gained
more and better feedback. Getting meaningful feedback is the goal, and you
should use whatever means are at your disposal to ensure that happens.

What about the fact that the document is 50 pages long? Is that a barrier to
meaningful feedback? We think so. If you agree, then what is the fix? Our sug-
gestion is that you dole out the document in bite-sized pieces. Does everyone
on the distribution list need to see all 50 pages? Maybe not. Maybe you would
get better meaningful feedback by parceling out the document based on level
of interest and involvement in the process rather than asking everyone to read
and comment on the entire document.

The professional project manager is aware of the communication patterns he or
she needs to manage to make it possible for the project team to have success as
a unit. The areas to manage include timing, content, and channel. While it’s
probable that most project managers do a lot of the communication manage-
ment on an ad hoc basis, it’s important to be aware of the different areas of com-
munication that you can manage. The skill of managing communication is just
as important as any of the technical skills in project management. As a matter of
fact, most surveys we’ve seen list project communication as the most important
of all the areas to manage. By being aware of some of the components of project
communication, you can be more effective as a project manager.

Managing Communication Beyond the Team

To be successful as a project manager, you need to communicate not only within
the team but also to various stakeholders outside of the team. Your project may
seem a success to you, but unless that is conveyed to the right people outside of
the team, it won’t matter. The question is then, “Who are those right people?”
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Managing Communications with the Sponsor

The single most important communication for the whole project is the com-
munication you have with the project sponsor. The sponsor is the person who
has agreed to give you the necessary resources to complete the project, which
makes the sponsor your new best friend for this project. Without sponsor
involvement in all phases of the project, you will be in dire trouble. There are
a couple of good strategies for managing communications with your project
sponsor, which we discuss here.

The first action to take when you are about to start a project is to go to the
sponsor and ask what he or she wants to know and when he or she wants to
know it. The sponsor is the one who gets to use the information you pass on
and is ultimately the person who has to justify the expenditure on your proj-
ect. The sponsor may want a different type of information than you are used to
giving. It doesn’t matter. Sponsors pay the bills; they should get what they
want in the way of communication.

Here's a cautionary note. Don't tell the sponsor what he or she is going to get. For
example, don't start talking about earned value and watch the sponsor’s eyes glaze
over before telling you what he or she wants.

A second consideration is to make sure that the sponsor gets information reg-
ularly. Status reports should be sent to the sponsor at least once a week. It’s not
a good idea to hold on to information concerning the project if it is important
to the sponsor. Get the information to the sponsor as fast as possible if it will
affect the project.

Now let’s look at another topic to consider as a project manager managing
communication: upward communication filtering.

Upward Communication Filtering and “Good News"”

Upward communication filtering is a strange form of distorting information that
is found in almost any type of organizational life. It can also be called the
“good news” syndrome. Unfortunately, it can kill a project as fast as any facet
of bad communication management. There are two types of upward commu-
nication filtering. The first type occurs when the person who is reporting
upward, say, to a sponsor, spins the information or leaves out information so
that the communication looks like nothing but good news. For example,
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instead of saying that a company building has burned down, the person says
that everything is under control, that he has called the fire department and
the insurance company, and that all the people are safe. Sure, some of this
information the sponsor needs to know, but a good-news filter is something
that puts a positive spin on everything, often at the expense of accuracy.

If something is going badly on a project, let the sponsor know what’s going on
a soon as possible. It is a good idea to talk about what you plan to do about the
problem, but it never pays to filter problems from upward communication.

The second type of upward communication filtering involves withholding
information. Perhaps there is a problem that you think can be resolved some-
time in the future. So you withhold the current information from the sponsor,
thinking that you can fix the problem. Such actions will almost always come
back to bite you. Don’t withhold information just because you're worried
about a reaction. It’s better to give all the news to the sponsor than it is to hope
you can fix something that is broken, because if you can’t fix the problem, it
will just get worse and worse. Go ahead; tell the sponsor the truth.

Communicating with Other Stakeholders

A sponsor isn’t the only stakeholder that is outside of the operating project
team. A stakeholder is anyone who has an interest in the outcome of the
project. The other stakeholders may be line managers of people on the team or
consumers who are going to be involved in user acceptance tests. The best way
to keep them informed is to copy them with the meeting notes from the status
meeting. That way all stakeholders will be informed and aware of the progress
of the project. It’s simple enough to do but is often overlooked. The effective
project manager makes sure all people who have an interest in the project are
informed. If there is a special piece of information that will affect only one
stakeholder, get the information to them immediately. Once again, you start
this whole process by asking what the stakeholders want to know and when.
Then you go and do it.

Ultimately, communication occurs on a project all the time. A professor once
said, “You can’t not communicate.” While you can’t spend all your time man-
aging it, it is a good idea to be aware of the communication needs of your team
and stakeholders all the time. The better you are at filling the communication
needs of your team members and stakeholders, the better the chance that you
will manage a successful project.
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Putting It All Together

In this chapter we discussed the team, its membership, the skills needed of the
members, and the rules that the team must follow as it goes about the work of
the project. Even though you have done your best to put the team together and
have set and agreed on the operating rules, much is yet to be done. The team
needs to learn how to work together by actually working together. Mistakes
will be made, procedures will not always be followed as intended, and the first
few team meetings will be clumsy. Learning is taking place, and it must be
allowed to do so. The team is passing through a stage called norming, where it
is learning to work together as teams should. It is a phase of development that
must occur. Unfortunately, we can’t wait for the team to become a lean, mean
machine. The work of the project must begin.

In the next chapter, we discuss monitoring and reporting project progress
against the plan and the changes that we can expect as the project work is done.

Discussion Questions

1. You are the project manager. How would you balance your efforts to get
the project done with your efforts to help team members use their work
on the project to develop themselves professionally?

2. Your project managers have been able to communicate very effectively
with all of your clients except one. Getting feedback from this client has
always been a nagging problem. What should you do?

Case Study

Based on your resource loading from the previous chapters, are there specific
people who are key to the project being done on time (see Introduction)? If so,
what are you doing to mitigate the risk that they may leave, get moved to another
project, and so on?



Monitoring and Controlling
Progress

When you are drowning in numbers you need a system
to separate the wheat from the chaff.

—Anthony Adams, Vice President, Campbell Soup Co.

If two lines on a graph cross, it must be important.
—Ernest F. Cooke, University of Baltimore

Control versus Risk
ﬁ t this point, you have put considerable effort into building and getting

approval for a project plan that describes in great detail how you will accom-
plish the goal of the project. The project work has begun, and you want to
make sure that it is progressing as planned. To do this, you will institute a
number of reports that are designed to tell exactly how well the project is
doing with respect to the plan and how to correct variances from this plan. The
first question to consider is the extent to which you want to maintain control
through the reports you require.

Chapter Learning Objectives

After reading this chapter you will be able to:
¢ Understand the reasons for implementing controls on the project
¢ Track the progress of a project
¢ Determine an appropriate reporting plan
¢ Measure and analyze variances from the project plan
4

Understand and use cost/schedule control
(continued)
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Chapter Learning Objectives (continued)

¢ Determine the appropriate corrective actions to restore a project to its
planned schedule

*

Use Gantt charts to track progress and identify warning signs of schedule
problems

Understand the change control process
Reallocate resources to maintain the project schedule
Report project status with graphical tools

Establish trend charts for early warning signals

* ¢ 6 o o

Properly identify corrective measures and problem escalation strategies

The project plan is a system. As such, it can get out of balance, and a get-well
plan must be put in place to restore the system to equilibrium. The longer the
project manager waits to put the fix in place, the longer it will take for the
system to return to equilibrium. The controls are designed to discover out-of-

balance situations early and put get-well plans in place quickly.

You can use a variety of reports as control tools. Most can be used in numeric
and tabular form, but we suggest using graphics wherever possible. A well-
done graphic will be intuitive. It will not require a lengthy explanation and
certainly doesn’t require a lot of reading. Be cognizant of the fact that senior
managers just don’t have a lot of time to dwell on your report. Give them what
they need as succinctly as possible. Graphics are particularly effective as part
of your status report to management. Senior managers generally aren’t inter-
ested in reading long reports only to find out that everything is on schedule.
While they will be pleased that your project is on track, their time could have
been spent on other pursuits that require their attention. If projects are not on
schedule, they want to know so right away and see what corrective action you

plan to take.

Purpose of Controls

Controls are actions taken as a result of reports. When implemented, controls
are designed to bring actual project status back into conformance with the
project plan. These reports are designed to support control activities by draw-
ing attention to certain aspects or characteristics of the project, such as planned
versus actual schedule, trends in the schedule, and actual versus planned

resource use.
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We typically track performance levels, costs, and time schedules. There are
three reasons to use reports in your project (Weiss and Wysocki, 1991):'

To track progress. The project manager will want to use a periodic (at least
biweekly, but weekly is best) reporting system that identifies the status of
every activity scheduled for work since the last progress report. These
reports summarize progress for the current period as well as the cumula-
tive progress for the entire project.

To detect variance from plan. Variance reports are of particular importance
to management. They are simple and intuitive, and they give managers an
excellent tool by which to quickly assess the health of a project. To detect
variance, the project manager needs to compare planned performance to
actual performance. In larger projects (those with 50 or more activities),
reports that indicate everything is on schedule and on budget are music to
the ears of the project manager, but these reports can be too long and bor-
ing. Exception reports, variance reports, and graphical reports give manage-
ment the information necessary for decision making in a concise format.

To take corrective action. To take corrective action, it is necessary to know
where the problem is and to have that information in time to do something
about it. Once there is a significant variance from plan, the next step is to
determine whether corrective action is needed and then act appropriately.
In complex projects, this requires examining a number of what-ifs. When
problems occur in the project, delays result and the project falls behind
schedule. For the project to get back on schedule, resources might have to
be reallocated. In larger projects, the computer can assist in examining a
number of resource reallocation alternatives and help to pick the best.

High Control—Low Risk

There is a trade-off between the amount of control (through reports and their
frequency) that you can achieve and the protection you buy against out-of-
control situations that may arise undetected and, hence, unfavorably affect
risk. Simply exerting more controls can reduce project risk.

Low Control—High Risk

At the other extreme, having no controls in place and just assuming that the
project work will get done according to the plan are foolish. Knowing that
the project is sick in time to formulate and implement a get-well plan is critical
to project success. Answering the question “How long am I willing to wait

Joseph W. Weiss and Robert K. Wysocki, 5-Phase Project Management: A Practical Planning and
Implementation Guide (Reading, Mass.: Addison Wesley Publishing Co., 1991).
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before I find out that there is a problem?” may provide the clue about how
much control to put in place. We analyze these situations with the milestone
trend charts presented later in this chapter.

Balancing the Control System

Itis very easy to get carried away with controls and reports. The more controls
that are put in place, the lower the project risk, and the less likely it will be for
the project to get in trouble. As Figure 10.1 shows, however, there is a point of
diminishing returns. Cost aside, there is another impact to consider. To comply
with the project controls, project team members will have to spend time
preparing and defending progress reports. This subtracts from the time spent
doing project work.

The project manager needs to strike a balance between the extent of the control
system and the risk of unfavorable outcomes. Just as in the insurance industry,
compare the cost of the policy against the dollar value of the loss that will
result from the consequences. Figure 10.1 shows the relationship between risk
and control. Conceptually, there is a balance point that minimizes the total cost
exposure for having chosen a particular level of control.

=ssmmm Control also implies rigidity and structure. Both tend to stifle creativity. The project
manager should allow the team members to have some latitude to exercise their in-
dividuality. The cost of the control must be weighed against the value of empowering
team members to be proactive (hence risk takers).

Total Cost

\_/

-

Control Risk

Figure 10.1 The total cost of control and risk.
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Control versus Quality

Quality will not happen by accident. It must be designed into the project man-
agement process. Chapter 2 discusses the Continuous Quality Management and
Process Quality Management Models. You might want to refer to Chapter 2 to
see what those management models are and what they do regarding quality.

Fortunately, control and quality are positively correlated with one another. If
we do not take steps to control the product and the process, we will not enjoy
the benefits that quality brings to the equation.

Progress Reporting System

Once project work is underway, you want to make sure that it proceeds
according to plan. To do this, you need to establish a reporting system that
keeps you informed of the many variables that describe how the project is pro-
ceeding as compared to the plan.

A reporting system has the following characteristics:

m Provides timely, complete, and accurate status information

m Doesn’t add so much overhead time as to be counterproductive
m Isreadily acceptable to the project team and senior management
m Warns of pending problems in time to take action

m [s easily understood by those who have a need to know

To establish this reporting system, you will want to look into the hundreds of
reports that are standard fare in project management software packages. Once
you decide what you want to track, these software tools will give you several
suggestions and standard reports to meet your needs. Most project manage-
ment software tools allow you to customize their standard reports to meet
even the most specific needs.

Types of Project Status Reports
There are five types of project status reports:

Current period reports. These reports cover only the most recently com-
pleted period. They report progress on those activities that were open or
scheduled for work during the period. Reports might highlight activities
completed and variance between scheduled and actual completion dates. If
any activities did not progress according to plan, the report should include
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a discussion of the reasons for the variance and the appropriate corrective
measures that will be implemented to correct the schedule slippage.

Cumulative reports. These reports contain the history of the project from
the beginning to the end of the current report period. They are more infor-
mative than the current period reports because they show trends in project
progress. For example, a schedule variance might be tracked over several
successive periods to show improvement. Reports can be at the activity or
project level.

Exception reports. Exception reports report variances from plan. These
reports are typically designed for senior management to read and interpret
quickly. Reports that are produced for senior management merit special
consideration. Senior managers do not have a lot of time to read reports
that tell them that everything is on schedule and there are no problems
serious enough to warrant their attention. In such cases, a one-page, high-
level summary report that says everything is okay is usually sufficient. It
might also be appropriate to include a more detailed report as an attach-
ment for those who might wish to read more detail. The same might be
true of exception reports. That is, the one-page exception report tells senior
managers about variances from plan that will be of interest to them, while
an attached report provides more details for the interested reader.

Stoplight reports. Stoplight reports are a variation that can be used on any
of the previous report types. We believe in parsimony in all reporting. Here
is a technique you might want to try. When the project is on schedule and
everything seems to be moving as planned, put a green sticker on the top
right of the first page of the project status report. This sticker will signal to
senior managers that everything is progressing according to plan, and they
need not even read the attached report. When the project has encountered
a problem—schedule slippage, for example—you might put a yellow
sticker on the top right of the first page of the project status report. That is
a signal to upper management that the project is not moving along as
scheduled but that you have a get-well plan in place. A summary of the
problem and the get-well plan may appear on the first page, but they can
also refer to the details in the attached report. Those details describe the
problem, the corrective steps that have been put in place, and some esti-
mate of when the situation will be rectified. Red stickers placed on the top
right of the first page signal that a project is out of control. Red reports are
to be avoided at all costs because they mean that the project has encoun-
tered a problem, and you don’t have a get-well plan or even a recommen-
dation for upper management. Senior managers will obviously read these
reports because they signal a major problem with the project. On a more
positive note, the red condition may be beyond your control. For example,
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there is a major power grid failure on the East Coast and a number of com-
panies have lost their computing systems. Your hot site is overburdened
with companies looking for computing power. Your company is one of
them, and the loss of computing power has put your project seriously
behind in final system testing. There is little you can do to avoid such acts
of nature.

Variance reports. Variance reports do exactly what their name suggests—
they report differences between what was planned and what actually
happened. The report has three columns:

m The planned number

m The actual number

m The difference, or variance, between the two
A variance report can be in one of two formats:

m The first is numeric and displays a number of rows with each row giv-
ing the actual, planned, and variance calculation for those variables in
which such numbers are needed. Typical variables that are tracked in a
variance report are schedule and cost. For example, the rows might
correspond to the activities open for work during the report period
and the columns might be the planned cost to date, the actual cost to
date, and the difference between the two. The impact of departures
from plan is signified by larger values of this difference (the variance).

m The second format is a graphical representation of the numeric data. It
might be formatted so that the plan data is shown for each report
period of the project and is denoted with a curve of one color; the
actual data is shown for each report period of the project and is
denoted by a curve of a different co