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Preface

or many years, thetermsvalueanalysis (VA)and val ue engineering

(VE)have been used alternately. There still exists disagreement con-
cerningtheir exact meanings, they depend, for the most part, upon the
country or the national association using them. In this book, "vaue
analysis" includesboth value analysis and value engineering, in accor-
dancewith the new EN 1325-1 European standard. T he consensusto-
day is to use value management to describe the integrated widespread
applicationd value techniques. It encompassesfunction analysis, val-
ue engineering, valueanalysis, value control (validation)and other val-
ue techniques. Vaue management also involves the skills and knowl-
edge needed to manage the value process by applying the correct tools
and techniquesat the appropriatetime, alowingthe greatest benefit to
the project. It involves planning and coordination d the process and
training d theteam.

Vaue management methodology is based on a few determining
principlesand conceptsthat are the framework upon which value prac-
titioners build and add substance through constant sharing o ideas.
This book has been inspired by thework and experiencesd leadingval-
ue practitioners. It aims to provide a scoped current practices, from
which new value practitioners may extract principles, concepts, tools,
and techniques to develop individual value management practices.
Therefore, the book will require updating as value management contin-
uesto evolve.

In thefirst chapter, the book provides the background needed to
understand the originsd value management. Thesecond chapter com-
prisesadescriptiond value management's guiding principlesand con-
cepts, and thethird chapter describestools and techniquesthat can be
used to achievethe objectivesd avaluestudy. Thefourth chapter cov-
ersvalueintegration.

The Appendix section has been organized into three topics—Vdue
Management Associations, WWW Sites, and Vaue Anaysis Forms—
for keeping current. The Referencessection at the end d the book in-
cludes magazine articles, standards, and books, aswell as a Videogra-
phy, includingvisual documents. Books have been sdected for their con-
tribution to the value management body d knowledge, and articlesare
either milestonesd value management or new trends.



xii



History of
VaueM anagement

THEORY AND TECHNIQUES

alue analysidengineeringis not a new concept; its origin dates to
World War 1. Its successwas challenged at times, yet flexibility and
continued improvements have enabled value analysis and value engi-
neering to overcomeroadblockswith remarkable results. Astheold say-
ing goes, theproof of the puddingisin the eating.
We will explorethe theory and techniques d value management
through the value professionals who have contributed to value engi-
neering and value analysis growth and recognition throughout theyears.

1940to 1960: More for Less

Vadue analysislengineeringwas first developed by Lawrence D.
Miles, an electrical engineer with General Electric (GE),now universal-
ly known asthe"father d value engineering.” WhenWorld War 11 broke,
material shortagesbegan occurring, and electrical componentsthat once
were plentiful were committed to strategic applications. A product that
had been produced easily in the past had to be redevel oped using differ-
ent materials. The function remained the same, but the method d pro-
vidingthat function had to be changed. Miles, who had oftenin the past
been dissatisfiedwith the high cost & many d GE’s projects, redlized
that many times when circumstancesforce people to do things differ-
ently —alteringa design or using a different material, for example—the
result is superior performance combined with reduced cost.

At first, thefunctional approach wasrelated to decreasing cost; sub-
sequently, it was expanded to evaluate the overdl value d the product.
The program developed by Mileswas called val ue analysislengineering,
and its purposewas to analyzethe cost necessary to achieve the required
function without jeopardizingthe reliabilityd the product.



The first value analysis seminars at General Electric were conducted
in 1952. A multidisciplinary team was organized to involve the key deci-
sion-makers, and the team concept was an instant success. I nthelate
fifties, Milesstructuredval ueengineeringthrough a job plan concept and
published Techniques of Vadue Andyssand Engineering (2ded. 1972).

1960to 1980: Opening New Paths

In 1965 Carlos Fallon, then director d purchasing research at
RCA, worked on a matrix analysisapproach to decision-making. This
system offered the basic benefitsd mathematics-oriented analysisyet
was relatively easy to use and understand; he called it " Combinex™
{Fallon 1965, vol. XXI).

In the early sixties Charles W. Bytheway, an engineer with Sperry
Rand's Univac Division, developed the function analysis systems tech-
nique (FAST)diagram (1985). FAST is a structure aimed at organizing
functionsin alogica and orderly manner, and it may havebeen inspired
by the concepts o work breakdown structure (WBS)and critical path
method (CPM)that were introduced and very popular in project man-
agement at the time.

Many value engineers developed individual versions d function
analysissystemstechnique diagramming; two d them are more notable.
WayneRuggles, then executivevicepresident  VadueAnalyssinc., de-
veloped—with the help d JK. Foulkes and John Groothuis—what is
now known as the " technically oriented FAST"

ThomasJ. Snodgrass, presidentd Vdue Standardsinc. and a profes:
sor at the University d Wisconsin, devised a market research-based tech-
niqueto compareafunction's "worth to the customer™ withits actua cost
and, with Theodore C. Fowle, developed the " customer-oriented FAST™
(Snodgrassand Kasi 1986; Snodgrassand Fowler 1972, sec. 9.0).

1980to Present: Towards Value Management

In 1986 Thomas Cook simplified and modified Snodgrass data-
based methodology in order to assess value mismatches with a cus
tomer-oriented point o view (Cook 1986, v. XXI, 145-56).This and
other developments d the sixties and eighties paved the way for value
analysis and value engineering's expansion from manufactured product
analysis and construction into new fields.

I n the eighties basic value engineering methodology was well de-
scribed by Larry Zimrnermanand Alphonse DellTsola (Zimmerman and
Hart 1982; Dell'Isola 1988).Only in thelate eighties and early nineties
didtherised new methodsenableva uepractitionersto implementval-
ue analysistechniquesat a much earlier stageand to integratethem into
the project management process, thereby creating a true management
tool. Somed those new methods are the Cahier deschargesfonctionnel




(CdCF) developed in France (Brun1993; Tassinari 1985); strategicvalue
planning (SVP)by Stephen Krk (1993), modern value engineering (MVE)
by Howard Ellegant (Summer1993), and customer-oriented val ue engi-
neering (COV E)oy JohnBryant in the United States (1986) ;and value man-
agement by John Kdly and Steven Mdein the United Kingdom (1993).

Outlook: Integration

More and morevalue practitionersare questioning the traditional
forty-hour val ue engineeringworkshop and evolving towards the process
known as value management that integrates throughout the entire pro-
ject life-cycle. Many practitionersal so are developingtechniquesto use
value management much earlier in the project. This evolution has
opened new possi bilitiesfor valueintegrationinto project management.

New fields continue to respond to value management techniques,
such as reeingineering (Hays1995), organizational management, change
management, concurrent engineering, and others. Vaue concepts also
areintegrated i nto known processes, such as project management (PM)
(Thiry1996), total quality management (T QM )(Fuerstenbergl994; E-
legant Avril 1993), and design to cost (D TC){Ruskin 1995), for exam-
ple. The concept o valueis so universal that the only obstacleto fur-
thering value management development is the inhibition o thevalue
practitioner. Who knowswho will bethe next Miles or Bytheway?

Value Management Expansion

T he United States Department d Defense's Navy Bureau d Ships es-
tablished thefirst governmental value program in 1954. The method
was to be gpplied at the engineering stage, which brought about a change
in namefromvalueanalysisto valueengineering. In late 1958, thefirst
group d valueengineersunited under the named the Society d Amer-
ican Vaue Engineers (SAVE).Dueto SAVE'’s steady |obbyingfor the use
d valueanalysisand val ueengineering, governmental agenciesadopted
the methodol ogy for their projects. In the early sixties, the Department
d Defense proclaimed that its subcontractors would use value engi-
neering, and in 1973 General Service Administration did the same re-
gardingdesign and construction management contracts.

Fallowing the Navy's lead, the United StatesArmy and Air Force be-
ganvisitingtheir suppliers, attempting to motivate them to launch va-
ue engineering programsin order to help reduce defense costs. Success
was an embarrassing moderate to nothing. It was clear that suppliers
were being penalized rather than rewarded for suggesting value engi-
neering savings because their feesor profitswere calcul ated accordingto
the cost d the project. In 1963 the Armed Services Procurement Regu-
lation (ASPR)Committee mandated that val ue engineering incentives
would be included in contractsthus alowing percentage sharing by the



contractor and the supplier on gpproved savings proposals, known as
val ue engineering change proposas (VECP).

On February 10, 1996, the United States Officed Federd Procure-
ment Policy Act (41U.S.C. 401 et seg.)was amended to include Section
4306 which states the following: " Each executive agency shall establish
and maintai n cogt-effectiveval ue engineering proceduresand processes.

In Europe, more and more governmental organizations are requir-
ing function-based specifications (forexample, see CdCF in France)in
their public bidding systems and value management in their projects.
The European Community Programmefor Innovation and Technology
Transfer (SPRINT)has been promotingvalue analysissince 1988 asone
d theinnovative management techniques strengtheningcompanies in-
novative capacity and competitiveness. It has published awidely dis
tributed booklet entitled "' Better Management Through Vdue Anaysis'
in the nine officid languagesd the community.

Soon after the Society for American Vdue Engineers was founded,
value engineering began to spread around theworld. In 1965 the Soci-
ety d JapaneseVdue Engineerswasfounded, and, later, valueengineer-
ing societieswereformed i n Italy (Associazione italianaper I'andlisis de
valore), Germany (VereinDeutcher Ingenieure),Francein 1978 (Asso-
ciation francaise pour I'analyse de lavaleur),England (Instituted Vadue
Management), South Korea, Saudi Arabia, Kuwait, Australia, Denmark
(DanishTechnologica Institute), India (Societyd Indian Vaue Man-
agement), Tawan and South Africain the eighties, and Hungary (Soci-
ety d Hungarian Vdue Analysis)and Canadain 1993 (Canadian Soci-
ety d Vdue Analysis).In 1992 a group d value societiesformed the
World Federationd Vaue Societies (WFVS).

Establishing Value Analysis/Value Engineering
Certification and Standards

In 1970 the Genera Services Administration (GSA)recommended the
establishment d avalue engineering program for its construction pro-
jects, and in 1973 the GSA Public Building Services required that value
engineeringstudies be included in its construction contracts. General
ServicesAdministration asked the Society d AmericanVaue Engineers
(SAVE)to develop a certification programfor value practitioners; the sta-
tus o certified value specialist (CVS)was established by SAVE as a
standard, recognizing competencein thefidd o valueengineering (SAVE
1993).Today, many such programsexist around theworld.

In the United States, the SAVE I nternational has threelevdsd cer-
tification: associatevaluespecialist (AV S)yalue management practition-
er (VMP), and certified valuespecidist (CVS).The associateval ue spe-
cialist representsthebasicleve and recognizestheability to participatein
aworkshop and help facilitate it. Vdue management practitioneris an



intermediate level aimed at managersor coordinatorsd value manage-
ment programsthat do not need thefacilitator certification. Certifiedva-
uespecidigtisthehighestlevd d certification and recognizesa seasoned
value management practitioner.

Thelnstituted VdueManagement d Audtralia recognizesfour lev-
els d membership: associate member, member, member practitioner,
and felow. In France, the Association francaise pour l’analyse de la
valeur recognizes three categoriesd certification. Category | istargeted
for theteachingd value analysisand comprisestwo levelsd certifica
tion; category II is aimed at practitioners and has four levels, the two
higher levelsbeing animateur (CANV )and expert (CEXV).Category IIT
focuses on value analysis program managers and/or sponsors. In Ger-
many, the Zentrum Wertanalyse offersthreelevels d certification: val-
ue analyst, value analyst coordinator, and value analyst teacher. India
and Japan recognize certified value specialist certification. India and
Japan recognize SAVE International certified value specialist certifica-
tion, Japanal so has aval ueengineeringleader certificationfor junior lev-
d personnel which is recognized by the JapaneseGovernment. In Ire-
land, Forbairt certified thefirst Irish valueanaystsin 1996, based on
the German mode.

South Africas Vaue Engineeringand Management Society d South
Africa currently recognizes three levels d accreditation. Vaue analy-
sis/value engineering/value management practitioner (VA/VE/VM) isthe
first leve; value engineering/value analysis/value management facilita-
tor (VE/VA/VM), the second level, requires somevalue management fa-
cilitation experience; and the third level, value analysis/value engineer-
ingfvalue managementtrainer (V. )requirestrainingexperience.
I'n the United Kingdom, the Institute d Vdue Management currently
acknowledgesthree levels d qualification: certificated value practition-
er (CVP),capabled leadingvalue management workshopsand studies;
certificated value educationalist (CVE) skilled in teachingvalue man-
agement; and certificatedvalue manager (CV M) capabled conducting
value studies and control value management programs.

Germany developed thefirst value standard in 1973: DIN 69 910
on “Wertanalyse”(value analysis). From 1985 to the early nineties, As-
sociation frangaise de normalisation (AFNOR)standards X50-100, 150,
151, 152, and 153 on valueanalysiswereintroduced i n France. I n 1987
the Bureau d Indian Standardsset up standard 15:11810-1986 on val-
ue engineering. The American Society for Testing Materials (ASTM)de
veloped astandard in 1995, and a European standard is being developed
by the Commission europeenne de normalisation (CEN).






Theory

Value

|f a desgn has not changedin 18 years, the productis
either excellent or management hasfailed toimproveit.

Larry Zimmerman
American Vdue Specidist

Firgt, wewill introducethe concept d "vaue'; wewill then investigate
how valueis managed. Vdue is a very subjective concept; it has differ-
ent meaningsfor different people. A consumerwill regardit asthe' best
buy," a manufacturer will consider it the "lowest cost,” and a designer
will view it as the " highest functionality.” Vadue does not stand aone:
"In other words, valueis a concept d time, people, subject, and cir-
cumstances, not just the subject alone™ (Snodgrassand Kasi 1986, 257).
A very interesting concept was rel ated by a customerin asurvey and re-
ported in Robert Tassinari's book, Lerapport qualité/prix (1985):"Vadue
isacombinationd dream and concern. Dreamistheideaonehasd a
product; concerniswhen you get the product and wonder if youve had
your money's worth."

The concept generally accepted by value managersisthat valueisa
ratio d quality and cost; however, quality and cost can vary widdly, ac-
cording to the point d view.

What is Value?

SinceMiles time, value has evolved from a simple quality/cost ra
tio to a more customer-oriented notion.

Vdueincreaseswhen the satisfaction d the
Customer's need augments and the expenditured
resourcesdiminishes.

(Tassinari1985, 37)



Customer valueisa measured relativity that consistsd abalance
between quality and resources. Quality is the capability to respond to
the customer's needs, and resources are the globa overall resources
needed to fulfill that need.

Often, when setting up a project, thereis a mismatch between the
customer's intent and his capability. The value system's objectivewill
be to find or recreate the balance between these two elementsin order
for the project to be a success. Every step d theway, the project team
must aim for that balance between what is expected, what is needed,
and what resourcesare availableto produceit.

I n integrated value management, value is dways customer-orient-
ed. An easy way to remember customer valueis asfollows:

Customer Vdue= NOT MORE = Nesds T Objectivest Targets
Maximum Overal Resources Expended

What is Good Value?

Thegod invalue management is not merely to reduce costsbut to
bal ance performancewith cost. *Good vaue' is achieved when balance
is obtained between quality and resources. Although valueis a subjec-
tive concept, it can be measured.

Quality can be defined astheratio d what is offered versuswhat is
expected; if the offered isequal to or greater than the expected, quality
responds to the need. Resources should be balanced betweenwhat is
available and what is required. If what isavailableisequal to or greater
than what is required, the need can befulfilled. This concept can beil-
lustrated as follows.

Available Resources
Required Resources

Offered Quality
Expected Quality

Figurell-1 The Vaue Concept

Following the above concept, value can be attributed the following
characteristics:
Worst Vdue = Q<1 R>1

LowVdue = Q=1 R>1
GoodVdue = Q=1 R=1
Q>1 R>1

BestVdue =Q>1 R=1




If R<1, the project cannot occur or the product cannot be obtained.
"Poor value" usually is caused by alack d an adequatelevel d the
following characteristics.

Individuals Organization Technology Environment
Leadership Objectives Products Funding
Habits Structure Processes Timing
Attitudes Planning Sills Politics
Adaptability Communication Expertise Regulations

These inadequaci es often result in ambiguous objectives, midead-
ing information, hasty decisionsbased on faseassumptions, lack o suf-
ficient funds, and resistance to change.

Types d Values

There are many typesd vaue, and al d them must be considered
in avaluestudy. Dependingon the client's objectives, they will vary in
importance, and moreenergy should be spent on optimizingthose con-
Sidered most important, whilethelessimportant ones might not be con-
Sdered at all.

UseVdue—The amount d current resources expended to redizea
finished product that performs asit was intended.

Esteem Value—The amount d current resourcesa user iswillingto
expend for functions attributable to pleasing rather than performing;
e.g., prestige, appearance, and so on.

Exchange Vdue—The amount d current resources for which a
product can be traded. It is aso caled worth, as the minimal equiva-
lent value considered.

Cost Vdue—The amount d current resources expended to achieve
afunction measured in dollars.

Function Vaue—The relationship d function worth to function
cost.

Value Management

William Pdfia—in the excellent book, Problem Seeking (Pefia, Parshall,
and K. Kdly 1987)--establishesfive steps for architectural program-
ming: (1)establish goals; (2)collect and andyzefacts; (3)uncover and
test concepts; (4)determine needs; and (5)state the problem.

Vdue management—aterm first used in 1974 by the General Ser-
vices Administration—muchlike architectural programming, addresses
godsand problems. Vdue management can exist only when agod needs
to be achieved or a problem needsto be solved; when thereis no goa or
problem, thereis no need to improvevaue. Therefore, it isimportant
for thevaue team to establish gods and state the problem.




Vaue management consistsd theintegrationd proven and struc-
tured problem-solvingtechniquesknown as value methodol ogy).They
are implemented by a multidisciplinary team under the guidanced a
knowledgeableval ue practitioner "to seek out the best functional bal-
ance between the cogt, reliability, and performanced a product or pro-
ject" (Zimmermanand Hart 1982).

Seeking balance in today's constantly changing environment in-
volves an opennessd mind and an adaptation capacity that can be con-
ddered an"authentic” learning process. Thisistrue not only o individ-
ualsbut also d organizations. In his book, The Fifth O sci pl i ne (1990),
Peter Sengelistseleven”laws’ that governthe™ learningorganization™:

1. Today's problemscomefrom yesterday's " solutions.”

2. The harder you push, the harder the system pushes back.

3. Behavior grows better beforeit growsworst.

4. The easy way out usually leads back in.

5. The cure can beworsethan the disease.

6. Faster isdower.

7. Cause and effect are not closdly related in time and space.

8. Small changes can produce big results, but the areasd highest
leverageare often the least obvious.

9. Yau can haveyour cake and eat it, too, but not al at once.

10. Dividing an elephant in half does not produce two small ele-
phants.

11. There is no blame.

Failure to observeone or mored these laws creates an unbalanced
situation that has led many organizationsto downfall. As morevalue
managers becomeawared organizational deficiency, potentially leading
to the cause d the problem they are trying to solve, understanding o
these laws becomes fundamental .

Thevaluestudy isgraphicaly described in FigureIl-2.

Figure 112 The Value Process

10



Function

Functionisthe basisd value management; function analysisis afunda
mental step in any value study. Wewill see how a need, objective, target,
or concept can be described in termsd function and what function means.

What is a Function?

A function is a concept by which value management describes a
need interms d its expected performance rather than its expected so-
lution. This concept enables the value team to generate creative ater-
nativesthat are not based on paradigm.

The need generatesthe product; functionisthelink between them.
If the processis consistent, the resulting product should correspond to
the need (seeFigurell-3).

Definition of functions by breakdown of need Definition of product by association of functions

Figure 113 The Need-Function-Product Process

A productistheresult d an action aimed at fulfillingthe customer's
needs. Products can be objects, services, systems, buildings, processes,
software, or any other solution to perform afunction.

Referring to need, Fallon stated: "'If excessiveisgenerally bad, desir-
ableis generally good; to ignorethisfundamental distinction can lead,
during a VA [valueanalysis| study, to dismissthe desirable, believingit
excessive" (1977).This brings us to reconsider the definition d cus-
tomer need i n abroader sensethat includesdesiresaswell. John Bryant
includesdesiresin the concept d valueand describescustomer valueas
follows: wants + needs/resources (1986).

I n order to establishcustomer-oriented value, one should understand
that the need, expressed through itsfunctions, is totally independent o
technica solutions. Therefore, we can reasonably statethat the customer's
need is usually quite stable, even if the technical solutions needed to ful-
fill it vary or evolverapidly. If one bearsin mind thesatisfactiond the ba
sic needs and managesto abstract the technical solutions, even a client
that seemingly changeshis mind all the timeis much easier to handle.



Functions usually are described using averb and ameasurablenoun
(e.g. chair = support weight). There are reasonsfor this method: ab-
straction from technical solutions, accuracy d the statement, broken
down concept, "'in extenso” description, clarified perception, easier con-
sensus, and stimulated thought processes.

Functionshave afew basic characteristics:

* Functionsare use- or performance-oriented.
Chairisa solution, support weightis a performance or use.

* A product can have severa functions.
An office chair can support weight and allowmovement.

* Functionsaretotally independent d solutions.
Support weight can be accomplished with many different solutions:
chair, stool, sofa, and so on.

» Eachfunction d the same product isindependent.
Awheelchair should offer the best solutionto support weight as well
asthe best solutionto carry an individual.

Types of Functions

There aredifferent typesd functions. Primary or basicfunctionsare
those functions for which the product exists and that guaranteeits per-
formance. They can be divided into use functions (needs)and esteem
functions (wants).For example, achair must supportweight, but it also
should indicatestatus. Primary functionsshould be customer-oriented,
dictated by the client's wants and needs.

Supportingfunctions, aso called secondary functions, are not sec-
ondary at al. They correspond to a complementary need that must be
satisfied just as much as the basic need; e.g., achair must not only sup-
port weight but a so providecomfort. The supportingfunctionisasim-
portant as the primary function, even if it is not essential to the prod-
uct's performance.

Technica functionsresult from the design or the fabricationd the
product, e.g., the"resist latera effort™ functiond achair. Customersof-
ten are not even awared their existence, although they may be essen-
tial to the performance. Technical functionsshould never be considered
in afunction analysisthat is not specificaly directed at analyzinga de-
sign or an existing product.

Constraints are dl the functions created by codes, regulations, stan-
dards, site (inconstructionprojects),technology limitations, market, and
so on. These constraints usually arevery specific; for example: "Endure
2,000 strikesd afifty poundweight at an interval d ten secondswithless
than 0.01 inchesd deflectionin the seat structure.” In customer terms,
this translates to "exceed warranty.” It isvery important for the value
management practitioner to recognizeand uproot the "*fdse constraints’
that result from alack d determinationto find asolution to a problem.



Unnecessaryfunctionsare al the functionsthat could be eliminat-
ed without affecting the product's performance; for example, the "fact"
that a chair must havefourlegs. Unnecessary functionsusually arethe
result d honest wrong beliefs and assumptions or the perpetuation o
obsoleterequirements.

The Team

Working independently, theresolution[df aproblem]
by one disciplinebecomesthe problem o another.

J J. Kaufman
American Vdue Specidist

Theused amultidisciplinarygroup is essential for creating complete-
ness and consensus on proposed alternatives. Including participants
from all levels and activity d a project will ease communications and
prevent distortion d facts.

Composition

Traditionaly, value studies have been conducted by meansd a forty-
hour workshop with a team d "experts' externa to the project. This
method is not appropriateto integrated val ue management, though, except
under very specificconditions. In generd, the " guerrillateam™ principle
asoisnot suitablein today's organizationa environment. As Peter Senge
stated (1990):"Peopledon't resist change, they resist being changed.”

Howard Ellegant maintains that by using a peer review team on a
valueengineeringworkshop, you create an " adversarial rel ationship be-
tween the design team and the VE [valueengineering] study team”
(Summer 1993).He also says: " The very people who have to approve
and implement the recommendationshave no ownership o them and
no stake in a positive outcome!”

Jerry Kaufman lists the following advantages d an "in-house" task
value team (1992):easier implementation because d "buy in” o pro-
posals;, absenced adversaria confrontationwith " outside” sources; de-
velopment d professional respect; and compressiond implementation
time. He concludesthat outside teams often are perceived as " venture
capitalists” by internal resources.

It isessentia that the participantsin the workshop include repre-
sentativesd d| partiesinvolved with the project concept, devel opment,
execution, and use because needs and objectivesshould be defined and
evaluated from every possible angle, and proposals should be endorsed
by every participant.

A completevalue management team includesthosewho "own" the
problem or opportunity (supplier);those responsiblefor its resolution



(supplier'sexperts and consultants); and thosewho areimpacted by its
decision (buyer).An exampled alist d participantsfor typical project
workshopsis presented in FigureII-4. Actua team compositionwill vary
according to thetypeand sized the project.

A well-balanced value team should be able to addressall o the"ili-
ties" d aproject, namely: producibility (constructibility) usability, reli-
ability, maintainability, availability operability, flexibility, social accept-
ability, and affordability (Ireland1991, II-2-5).

Failure to fulfill the above requirementswill greatly affect the out-
comed any value study.

Tasks and Responsibilities

Each participant in thevalueteam has responsibilitiesand tasksto
accomplish.

LEADER

Theleader's first task isto conduct theworkshop, but he or shealso
has the responsibility o preparing the team adequately by securing all
the appropriate data and warrant that it complieswith the standards.
The leader also needs to-ensure that all membersd the team have an
adequateknowledge d value management and understand the job plan.
Theleader dsois responsiblefor identifyingthe study's objectives, en-
suring adherenceto the jab plan, and following up on recommendations.

The leader must be responsible, open minded, humble, and ableto
synthesize. This personwill exerciseleadership on three leves: func-
tional (procedureand organization),expertise (contentand competence),
and social (atmosphereand influence).

PARTI O PANTS

The number d participantsshould belimited; usually there arefive
to twelve. They should be d equivalent hierarchical degree, well moti-
vated, and they should accept and endorse the val ue management prin-
ciplesduring their participationin the study.

CUSTOMER/CLIENT

The customer must be convinced d the methodology, accept hav-
ing to "open his books" for the study, and discuss fredly his true needs
and objectives.

The Job Plan

Thevalue engineering/value analysis jab planis™an organized approach
to the conduct d avalue study,” according to the Society d American
VdueEngineers certification examinationguide (1993).Thestructured
value analysisisbased on the job plan, whichisuniversal inits approach.
It has been successfully applied to manufacturing, systems processes,
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construction projects, health carefacilities, software development, and
others. The job planistheframework against which all valueanadysisac-
tions aretaken.

Why a Job Plan?

There are many good reasonsto follow a jab plan; following areeight
them:

1. To obtain better resultsthrough a systematicapproach.

2. To usethe allotted time in the most efficient way.

3. Toforce participantsto go beyond set standards.

4. To emphasi zeperformanceover sol utions, throughfunctionanadysis.

5. To identify high optimization potential aress.

6. To dlow everything to be questioned i n a partnering environment.

7. To base recommendationsand results on measurable data.

8. To convince stakeholders to endorse the method for reasons one
through seven.

Participantsin a value study should be cautioned about theten-
dency to disregard the step-by-step approach of the job plan. The
study would eventually catch the obvious value mismatchesor high cost
elements, but it would overlook most d the expected resultsd awell-
conducted workshop.




Jab Plans

There area number d standardizedvalue management job plans,
depending on the country and/or organization; every value manager de-
velops his own variation d the job plan. The job plan should be per-
ceived as a foundation upon which every specificvalue study is devel-
oped, depending on the project to be tackled.

The author promotes the following basic steps d the value man-
agement process. (L)analysisd needs/statement d problem (informa-
tionlpreparation and function analysis; (2)development d solutions
(speculation/creativity); (3)selection d solutions (analysis/evaluation
and studyldevel opment and options appraisal; and (4)implementation
d solutions (recommendationifollow-up)Some d these phases should
be part & aworkshopwhilesome are accomplished outsidethework en-
vironment.

The following jab plans have been standardized by value associa-
tions around the world and are part d officia standards.

TRADITIONAL: FIVE-PHASE
Vdue practitionerstraditionallyfollow a standard five-phase job plan
derived from Miles early fifties seven-phase job plan that was designed
to study existing manufactured products and try to improvethem. Vari-
ationsd this jab plan exist, but they basically consist d subdividingthe
five phasesinto sub-phasesor naming the phases differently. The stan-
dard job planincludesthe following (Zimmermanand Hart 1982):
* Information phase, during which all participants are presented the
project and pertai ning documents, and functionanalysisis performed.
* Creative phase, when ideas aregenerated in abrainstormingsession.
* Judgmentphase, at which time ideas are evaluated by the team ac-
cordingto their merit.
* Development phase, when ideaskept from phasethree are devel oped
into proposals.
* Recommendation phase, at which time proposasarepresented to the
client for implementation.

AMERICAN SOCIETY FOR TESTING MATERIALS; SIX-PHASE

A moreintegrated approach destined to design or reengineer prod-
ucts, processes, or projects is gaining acceptance. Consequently, more
emphasishas been put on function andyss—which beginsto appear be-
tween phasesone and two as a phase in its own right—and on thefol-
low-up d the proposd's implementation. Thisevolutionis reflected in
the recent American Society for Testing Materials standard jab plan pre-
sented below (1995), aswell as in the Department d Defenseand the
General Services Administration's job plans (Zimmermanand Hart
1982, 35).



* Information phase, during which all participants are presented the
project, owner's requirements, and pertinent data.

* Function Analysis phase, at which time function analysis is per-
formed and cost/worth ratios are cal cul ated.

* Creative phase, or when ideasare generated through crestivethinking,

* Evaluation phasg; thetimeto rank ideas and evaluate alternatives.

» Development phase, when proposed alternativesare developed, and
life-cycle costs are estimated.

* Presentation phase, when findingsare summarized and presented to
the client for implementation.

ASSOCIATION FRANGAISE DE NORMALISATION (AFNOR):

SEVEN-PHASE

In France, the Associationfrangaise de normalisation (AFNOR)has
standardized a seven-phase job plan that puts moreemphasison "func-
tional expressiond need" and "'function analysis" and integrates pre-
workshop and post-workshop activities (1985, NF X 50-153).1t is out-
lined asfollows:

PREPARATION

1. Orientation d activity

2. Datagathering

NEEDSANALYSIS

3. Function and cost analysis

SOLUTIONSANALYSIS

4. Search d ideasand solution leads

5. Study and evaluation d solutions

RESULT IMPLEMENTATION

6. Anticipated results, presentationd proposas

7. Follow-upd implementation

HER MajesTY’s TREASURY CENTRAL UNIT ON PROCUREMENT

SEVEN PHASE

I nthe United Kingdom, Her Mg esty's Treasury recommendsanin-
tegrated value management process, consisting o a seriesd reviews
throughout the project. Each review is based on seven key steps: (1)ori-
entation, atime to identify what is to be achieved, the key project re-
quirements, priorities, and desirable characteristics; (2)information,
when relevant data about client needs, wants, values, costs, risks, time-
scale, and other project restraintsis gathered; (3)speculation, atimefor
generating alternativeoptionsto achieveclient needswithin stated con-
straints; (4)evauationd the alternative options identified during the
speculation step; (5)development o the most promising options and
their moredetailed appraisal; (6)recommendationfor action; and (7)im-
plementation and feedback, a time to examine how the recommenda-
tions wereimplemented to providelessonsfor future projects.




DERTSCHE INDUSTRIELL NORMEN (DI N)STANDARD: SIX

PHAsE

German's DIN standard relieson a six-step work schedule: (1)pro-
ject preparation, (2)analyssd object situation, (3)descriptiond ided star
tus, (4)developmentd solutionidess, (5)determinationd solutions, and
(6)implementationd solutions. The processisiterativeand guided by a
constant reassessment d progress achieved towards project objectives.

BUREAU OF INDIAN STANDARDS: TEN PHASE

In India, the value engineering standard was established in 1986
and relieson aten-step jab plan: (1)introduction and orientation, (2)
project selection and detailed seminar, (3)information, (4)function
analysis, (5)crestive phase, (6)analysis, (7)evaluation, (8)recommen-
dation and presentation, (9)implementation, and (10)feedback and col-
lateral applications. The plan includes training and awarenessin phas-
es one and two.

Objectives of Each Phase

Before any value management workshop can begin, the value manage-
ment study objectivesshould be discussed with the client. Theway a
workshop is conducted may vary enormously depending on when and
why it is conducted.

The objectivesd each phase dso may vary from one jab plan to an-
other. Thus, wewill examine basic objectivesthat should aways be pre-
sent becausethey lay thefoundation for any val ue management workshop.

I n thefollowingsection, we havefollowed the American Society for
TestingMaterials jab plan. It isbasicbut considersfunction analysisas
adistinct phase; therefore, we consider function analysisasone d the
most important phasesin avalue analysis/value engineering study.

Information/Presentation Phase

This phase includes a presentation d the project by the client, the
project manager, and/or the designteam. Dependingon the phased the
project during which the workshop takes place, the client sets his re-
quirements (needsand objectives),the project manager or the client ex-
plainsthe project parameters (constraintsand available resources),and
the design team presents the design and estimated costs. The costs
should be presented in elemental format and models. Life-cyclecosting
should beincluded if available.

Thegod isto clearly identify the needs and objectivesd the client
and make them unequivocal for every participantin the project and to
identify potential optimization elements/areas for further study.



Function Analysis Phase

Function analysisis extended to the degree required to better un-
derstand the project or apart d the project. Depending on the phased
the project during which the workshop takes place, the function analy-
siswill be more or less elaborate. At the early stagesd the project, all
optionsarestill open, and function analysisbecomesan integral part o
the strategic planning and feasibility process. When conducted early in
the project, it can be used effectively to determinethe scope and setting
d the project, whichwill create abaselinefor change management.

Thepurposeisto createa"virtual” model d the project in terms o
thefunctions it should perform and to eliminate al traced technical
solution.

Speculation/Creativity Phase

This phaseistheshortest d theworkshop; using crestive thinking,
hundredsd ideas can be generated in afew hours. Theideasarenot dis-
cussed or judged; later phaseswill be devoted to thoughtful evaluation
and careful development.

Thegod isto generateenough idead dternativesthat will meet the
requirementsd theclient.

Analysis/Evaluation Phase

Ideas are discussed only to the degree required to understand what
is proposed. Impractical alternativesare eliminated, and experiencesare
shared to identify advantages and disadvantages. |deas are then rated
and ranked according to all relevant considerations, using one d sever-
al evaluation techniques.

Thetarget isto evaluateall ideaslaternativesin atimely manner
and to select the oneswith the highest value potential for the develop-
ment phase.

Study/Development Phase

Chosen aternativesare measured and developed individually or in
small groups by team membersi n consultationwith others. For each d-
ternative, a value management proposal iswritten, including support
to implementation, such as: life-cycle cost estimates, conformity to
functions, impact on schedule, technical merit, risk evaluation, and oth-
er appropriate considerations.

Theobjectiveisto document each d the selected proposalsin mea
surable terms with enough detail to convincethe team to recommend
them or eliminate them.



Recommendation/Presentation Phase

Theteam classifies the proposalsas to functional and/or technical
merit and time to implement and then summarizes the findings. An
oral presentationd resultsis madeto the stakeholderson thefinal half-
day d theworkshop, and adraft report d the proposals and summaries
can be presented to the project manager in order to start implementa-
tion proceduresimmediatelywithout further delay

Theobject d the presentation is—for the client, project manager,
and designers—to adopt the proposalsinview d their implementation.
The report that follows should clearly establish the resultsd the study
and confirmthe meetingd theinitial objectives.

In value management integration, the job plan is basically the
same except that it isintegrated into the project and extended over a
longer period. Pre-workshopand post-workshop activities—orientation
and follow up--are given more emphasissince thevalue practitioneris
involved earlier and must support implementation and value control.
Thesetwo latter phaseswill be examined in more detail in Chapter IV.

For detailed methodology d thevalueengineering job plan, seealso
Ddl'lsola and Zimmerman {Dell’Isola 1988, 14, fig. 2-2; Zimmerman
and Hart 1982, chap. 3) . Although their work is primarily directed to-
wardsthe traditional forty-hour workshop, it isbeneficia.

Where and When to Use Value Management

Evay timeanew product or project isbeing planned, or an existing product
or project needsimprovement, thegpplicationd vauemanagement should
be congdered. More gpedificaly, when a product does not sl or generates
complaintsfrom customers, or when new marketsneed to beexplored, val-
ue management is profitable. When a project is not evolving accordingto
plan, or when oned theproject parametersor objectivesi snot achieved, val-
ue management techniquesare gpplied to bringit back ontrack.

Idedlly, value management should be implementedin the very ear-
ly stagesd a project when a commitment has not yet been made. This
enablesvalueto be used to its greatest potential: to clearly identify the
expected performanceand functionsd the product/project. If thisisnot
possible, it is still feasible to use value management very effectively at
any staged the planningor development phasesd a project.

Any size product or project is suitableto avalue study; only the ex-
tent d the study and thesized the team will vary. Aslong astheval-
ue, function, multidisciplinaryteam, and jdb plan conceptsare present,
it isvalue management. During his Module IT Seminar, held in Mon-
treal in 1995, John Bryant said, "Evenif you don't call it Vaue Manage-
ment, it doesn't matter; as long as you apply the Vaue methodology
principles, it still is Vdue Management.”




CHAPTER 3

TheManagement o Value

Preparation

Largeamounts o highly organizedmateria are
required to expand therange d possibilitiesbeforea
new and useful combination of ideas can begenerated.
William Peiia
American Architect
WilliamPefia’s five stepsd architectural programming (seep. 9) should
be conducted by the value team during the preparation/information
phase and the function analysis phase {Pefia, Parshall, and K. Kdly
1987). Stepsone (establishgoal s)and two (collectand analyzefacts)are
partd the preparation phase, and step three (uncoverand test concepts)
pertains to the information phase. The function analysis process an-
swers step four (determineneeds), and step five (statethe problem)is
the output o the functional analysisprocess (seeFigureII-3).
Integrated val ue management isan "open, circular system’ inwhich
the output from one phase becomestheinput d the next and feeds back
to the preceding phases. Therefore, steps one through five will beiter-
ated many times throughout the project life-cyclein order to reassess
customer value. In practice, steps may be taken in a different order, or
they may occur at the same time.

Identification of the Need

Tota Quality Managementis doing the jab right;
VdueManagementis doing theright job.
J. J Kaufman
American Vdue Specidist

Process control has dways been the basisfor total quality manage-
ment-based project management, and it has been demonstrated that
good process control will aid in performing the job correctly. Today,



though, clientsare askingfor morethan a job done properly. Vaue man-
agement is designed to identify the customer's needsin order to do the
right job; when combined with project management, it will do theright
jab right.

Thefirst step in identifying customer valueis to understand the
concept d need. The need should not be mistakenwith theway itisex-
pressed; need iscreated by alack, or afedingd alack. Usudly, because
we are greatly influenced by advertising, we express our need through a
product. The"need" we experiencein that manner is oftenfar removed
from the actual need we have to fulfill, and the product we obtain fills
thevoid only very temporarily. A good exampled thisisthecased the
NinjaTurtlesthat were suddenly replaced by the Power Rangers, or Walt
Disney’s Aladdin and Jasminethat were shoved aside by Pocahontas
and John Smith.

Clients are not different from childrenin that they "need" the new
product that just cameout, beit a new computer programor theworld's

'tallest buildingor thelatest high-technology machine. The need should
generate the product and not viceversa

When identifying customer needs, even accomplished value practi-
tioners have a tendency to concentrateon cost reduction and forget oth-
er client objectives. Vdue management can help the client have hiscake
and eat it too, if thevalueteam focuses on needs rather than solely on
cost reduction.

The value study leader must take the time to identify the client's
needs and wants and ask him appropriate questions about the project,
such as. "What is your problem?""Why isthis a problem?"Why isa
solution necessary?' Thevalue practitioner should be both the transla-
tor d the customer's vision and thechalenger d his strategy.

Dr. Stephen Kirk suggests holding ™ an interactiveworkshop [where]
project expectationsare brought out, explored and documented™ (1994).
He continues:

These expectationsmayinvol ve schedule,image,
flexibility, functionality, technical systems performance,
budget adherence, ar any other issue which may shape
thedirectiond the project. Therelativeimportance
between these competing values are explored,
prioritized and documented with the owner.

Through collaborative workshopswith the owner, a
clear understanding,documentation and prioritization
a the above competing values arerealized forthe
project. These expectationsand goals are explored and



discussedin the workshop. Specificowner definitions
of each competingvalue are developed.

Higtorically, Vauestudieshave concentrated on " use"
functions]...] however, when attempting toimprove
the Vdued products, "sdll” functions become vitally
important. [...] "Vdue Mismatch” occurswhen the
producer places a differentemphasisor degree of
importance on use or sell functionsthan doesthe
purchaser.

John Bryant
American Vdue Speciaist

As we have seenin the section onvauein chapter two, vaue has dif-
ferent meaningsfor different people. Often, when setting up a project,
thereisamismatch betweenthe customer'sintent and capability; theval-
uestudy's objectiveistofind, or recreate, the balance between these two
elementsin order for the project to beasuccess. Evary stepd theway, the
value team must aways aim for that balance between what is expected,
what resourcesare available to produceit, and what is needed.

The customer's perceived quality is often far removed from the
quantified, measurable quality d the supplier and his expert consul-
tants. Many examplesexist d "perfect” productsthat were a fiasco be-
caused "misperception” d what the customer redlly wanted. Thistype
d value mismatch occurswhen the supplier and the customer do not
havethe samedefinitiond the performanced a product, or when they
have the same definition but don't place the same relativeimportance
onitsfunctions.

Customer needsshould be regarded as asystem, oneinwhich each
element has an influence on the rest. It is only by contemplating the
whole, not an individual part, that you can understand the system. All
these elementsareto belisted and addressed to createa cohesive picture
d the customer's quality expectationsand resource capabilities. It will
then, and only then, be possible to offer the customer a project/product
that will match or exceed his expectationswhile considering his ability
to afford it.

Thebasisd customer-oriented value managementis to identify the
design criteriaand the areasd improvement that are meaningful inthe
customer's perception d value.

The customer valueconcept must be present throughout the study,
guiding every decision, from information to functionidentification, eva-
uation d ideas, and development d proposals.




The Value Management Team

Thereasonableman adaptshimselfto the world,
while the unreasonableone persgtsin trying to adapt
theworld to himself. Therefore, all progress depends
on the unreasonableman.

George Bernard Shaw

As we have seen earlier, the value management team should be
composed d representativesd al the participantsin aproject. Sincewe
want a diversified value team, goas and agendas will not be the same
for al participants, and since we aso want the team to deliver original
solutions, one should not expect team members to be reasonable. We
will examineeach team member's role and/or influence.

IDENTIFYING | NFLUENCES

Themood d thevalueworkshopisusualy set duringthefirst half-
hour. It is, therefore, very important for participantsin avaue manage-
ment workshop to understand the influence external stakeholderscan
haveon the outcomed thestudy and the project process. Theteam has
to be balanced, and participantsmust bewell prepared in order to avoid
pitfallsduring and after the value study.

STAKEHOLDERS

Stakeholdersusually do not participatein the workshop, but they
are the true customers, the ones who have much to gain and/or lose.
Consumers are considered customers only if the study focuseson the
design o aproduct that is backed by marketingstudies. I n the case o
an existing product, consumer comments must have been collected pri-
or to theworkshop.

Theclient usually is a company; therefore, it is difficult to identify
your true customer. A good ruled thumb is to identify the person re-
sponsiblefor "signing the check,"” as this person usually isthe one to
convinced the cost effectivenessd the study.

Another important stakeholder is the project manager, the one re-
sponsiblefor the successd the project and who will therefore be inter-
ested in any method that facilitates the work or increases control over
the project.

The operations and maintenance (facilities)manager and the user
are the ones who will be most aware d the project/product’s perfor-
mancein the end. Therefore, they will be very interested in the long-
term (life-cycleperformanced the product.

Finally the chief executive officer or board d directorswill usually
be the entity to create the " esteem functions.” They are the ones that
care more about image and not so much about cost.



I'n understanding how each stakehol der respectively influencesthe
project, the value management team can very accurately determinethe
interests at stake and develop avaue system that will enable them to
establish priorities and find the best customer vaue, beit cost, esteem,
life-cycle, or successd the project.

PARTICIPANTS

Vdue management workshop resultsare optimizedwhen al partic-
ipants are convinced that the methodol ogyworks. This may mean hold-
ing an information session prior to theworkshop to ensure that every-
one involved in the study has the same level d understanding o the
process and its expected results.

The team should bewell balanced between technical and function-
al expertsaswell as between planning, execution, and operations per-
sonnel. Al fields covered by the project should be acknowledged.

It isnot recommendedthat management people be included as par-
ticipantsin theworkshop unlessthey arevery familiar with value man-
agement and respect its rules. Managers usually will have the most at
stake during a value study. They also have a tendency to unwillingly
overwhelm other participants and take the floor, especially during the
creativity phasewhere parity d opinionsisessentia. If managers must
be integrated into theworkshop, it is best to include them in the judg-
ment or development phaseswhen creativity is at its minimum.

PERSON IN CHARGE OF IMPLEMENTATION

Itisbeneficid to remember that implementationd proposalsisthe
ultimate measured successd thevalue study; it alsoisthe most diffi-
cult task to achieve since the value team does not have the responsibil-
ity d implementation. Therefore, it isvery important to identify the per-
sonwhowill bein charged implementation as early as possiblein the
study; oned the godsd the value study isto help that person buy-in
the recommendationsof thevalue study. The value management team
should be awarethat one way to accomplishthisisto let this person
know how hiswork will be eased and how resultswill be improved by
value management.

TEAMPREPARATION

Aswe have stated earlier, it isimportant that all the team partici-
pants possess the same basiclevel o understandingd the value man-
agement methodology. Therefore, it might beimportant to providea ba
sic training session i n value management before the workshop actually
takes place. Furthermore, team participantsshould receiveall pertinent
information regardingthe study to be undertaken prior to the workshop
in order to becomefamiliar with the project beforehand. Thiswill focus
energiesduring the information phase and enable participantsto clari-
fy ambiguousissuesor objectivesto be discussed later, The author uses



a"briefingpack” that alsolists objectives, constraints, participants, pro-
posed agenda, and others to accomplishthis.

Each member d thevalueteam isto spend aspecified period d time
examiningthe background informationd the project. Usudly, one-half
day to two days per personisdlowed for thistask, dependingon thesize
and magnituded the project. Familiarization can be doneindependently.

By design and by talent, we were a team of specialists,
and like ateamd specialistsin any field, our
performance depended both onindividual excellence
and how well we worked together. None d ushad to
strain to understand that we had to complement each
other's specialties; it was simply a fact.

Bill Rus|
Boston Celtics Player, 1956-69

Consideringthat a good val ue management multidisciplinary team
iscomposed d specialists, understanding the principlesd team work
and accepting them are key elementsto the success d thevalue sudy.
Team development involvesfour basic characteristics:a commonvision,
which is developed through the information phase; aviable structure,
provided by the job plan; a reward system, achieved through " changing
theworld" and implementingit; and good team leadership, whichises
tablished by a competent value team leeder.

Thebasic principled teamwork is to be able to relate to others;
every participant is awared her own personality (prosand cons) and
tries to understand other teammates' values, feelings, and points of
view. A few aspects that are important when participating in ateam
include proceduresand respect for them, sticking to the subject, and
content, including making your interventions short and to the point,
always trying to make the issue progress, accepting the team’s deci-
sions, listening to understand, expressingyour fedings, and asking for
clarification if needed. Other important aspects are action, involving
making your own experience and resources known, volunteering for
tasks to be accomplished, taking initiatives and implementing them,
and actively inputting evaluation; and social, including being positive
in all your interactions, being a team player, being cheerful and help-
ful, and collaborating.

Thestructured thevalue management job planisdesigned in such
away that the team spirit builds and becomes contagious; even con-
flictingindividuals have adifficult time negatively influencingthe group
if theteam sticksto the jab plan.



Creative Thinking

Imaginationismoreimportant than knowledge.
Albert Einstein

Habits, paradigms, preconceptions, these attitudesarean important
part d everyday lifeand very useful, too, but they aretheworst enemies
d creativity. But why use creativity techniquesin value management?
There are many reasons, such as to overcomeour natural resistance to
change, to favor the structured expressiond innovative idess, to avoid
"stillborn- ideas by deferring judgment, to tactfully control overpower-
ing individuals, and to enable shy individualsto expresstheir ideas.

Creativity should not be restricted to the creativity phasg; it is a
processthat also can bevery useful in other phases. For example, inthe
information phase, it assistsin defining the problem and eval uating po-
tential benefitsd the study. In the function analysis phase, crestivity
can benefitin generating alist o functions with good descriptions;in
the creativity phase, it helpswith identifying numerous alternativesto
fulfill the functions. Creativityis beneficid in listing criteria by which
functions will be judged during the evaluation phase, and it can assist
with identifying selling points and possible objections and to find the
easiest implementation pathsfor the proposasduring the recommen-
dation phase.

In order to come up with one good idea, you must
havelots o ideas.

Linus Pauling, Swedish Scientist

As we have seen, the entire value management process benefits
from creativity. There are four essential steps involved in creativity:
preparation, gestation, enlightenment, and implementation. Also, two
basic theories must be applied when performing cretivity: the associa-
tion o ideas and successveused both sidesd thebrain.

Associationd idess, inturn, consistsd threebasicprinciples. sim-
ilarity, contiguity, and contrast—principles stated by Aristotle that are
still valid. It isimportant to use both hemispheresd the brainin acon-
secutiveand constructive manner to achieve credtivity. The processis
divided into two phases: imagination, or cregtivity, and anayss, or judg
ment. | n value management, creativity and judgment are used alterna
tively to analyze and solvethe problem under study.

Creativethinking relatesto " lateral thinking,"” which consistsd ex-
ploring new paths d thought instead d pursuinga given path (deBono
1992). Creative thinking is an open-minded process to which some
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considerationsd lateral thinking can be applied. For example, vertical
thinking is sdlective, lateral thinking is generative; vertical thinking is
sequential, whilelateral thinking can jump. With vertical thinking, one
excludeswhat isirrelevant; with lateral thinking onewel comeschance
intrusions. Vertical thinking follows the most likely paths, and lateral
thinking explorestheleast likely ones.

Some basic rules apply to creative thinking:

1. Writeall ideas and comments.

2. Target quantity rather than quality.

3. Excdudecriticism; assume that each ideawill work.

4. Hold judgment until the evaluation phase.

5. Eliminate"impossible” from your vocabulary.

6. Let your imagination roam free (thecraziest ideas are often the
most important).

7. Use piggybacking (buildon other ideas and comments).

8. Crossfertilizeideas (associateor modify ideas and comments).

9. Let everybody talk; do not interrupt!

10. Build afriendly competitive atmosphere.

Psychologica safety and freedom d speech should be an integral
part d any creative session; therefore, it isimportant that participants
be on thesamelevd d authority or that any manager or supervisorwho
participates in the workshop be very open-minded and trusted by the
other team participants.

TECHNIQUES

Beforechoosingany d thefollowingtechniques, the value manager
must evaluatethe type d project, its stage, objectives, and the compo-
sition and background d the team members. Also, techniques can be
combined, sincethe ultimate god isto form avast quantity d ideasin
ashort period o time.

BRAINSTORMING

Brainstormingis a group process which was developed in the sev-
enties by Alex Osborn (1971).1t begins with the identification o the
problem or leads; the group is then asked to meet as awholeto deter-
mine creative solutionsto the problem. It is the processthat can be ap-
plied the most widely in value management.

GORDON TECHNIQUE

This technique consists d a group brainstorm based on general
knowledged thefunction(s) or broad area d a problemwithout any spe-
cific knowledge d the problem itsalf. The exact problemis not identi-
fied until theleader fedls that all possiblesol utions have been explored.

CHECKLISTS

The god isto generateideas from data and collect good ideas ac-
cumulated in other similar studies or projects. This techniqueisvery



useful if one can identify ideas that have occurred regularlyin past stud-
ies or projects.

MORPHOLOGICALANALYSIS

Theideabehind this techniqueisto divideaproblem intoits para-
meters (elements);a model is then developed that lists all the possible
combinations that might lead to a solution. Combinations and/or per-
mutations d elements are then "tried" to solve the problem. Usudly,
oneaxis isused for the processes, thevertica axis representsdesign, and
the third axisisfor technical parameters.

ATTRIBUTE LISTING

Attributesand characteristicsd the problem arelisted and then the
impact d changingoneor the other is examined. Thistechniquedlows
new combinationsd characteristicsor attributesto solve the problem.

ENVIRONMENT ANALYSIS

This method is used in function analysis, as promoted by the As:
sociation frangaise pour ’analyse delavaleur (AFAV). It consistsd iden-
tifying all external factorsthat relateto a project or product and listing
their impact (intermsd functions) on the project, the project's impact
on them, and their impact on each other throughout theexistenced the
project or product.

I n integrated value management, various creativity techniquesare
used i n function identification and in the first value analysisworkshop
at the early development stage (pre-design) Duringval ue control work-
shops, only brainstormingis used.

The god dwaysisto find avast quantity d ideas to work with,
whatever the method employed to attainit.

Data Gathering

Hewho grasps at much holds fastlittle.
Spanish Proverb

Datagatheringisakey phased any valuestudy. Too littleinforma:
tion leads to a partial statement d the problem. The appropriate
amount d information should be broad enough in scopeto pertain to
thewhole project but not so broad asto get out d focus. Thecruxd the
information processliesin organizing datafor easy assimilation.

Theentireval ue management processis based on the relevance, ac-
curacy, and knowledged data significant to the project or product un-
der study. Data gathering can, therefore, be divided into three steps: col-
lect, analyze, and communicate data.

CoLLECT DaTA
First, the team leader should identify al the data needed to suc-
cessfully conduct the value study while keepingits scopein mind. This




personthen should collect all datafrom the different partiesinvolved in
the project and identify all missinginformation. Thefollowingquestions
should be asked: What facts are known?What do you need to know that
you don't know?Whereor how can information be obtained?

The Project Management I nstitute lists eight functions for project
management that basically cover the main areas d a project: scope,
quality, time, cost, human resources, procurement, risk, and communi-
cations. Reviewing thefive programming stepsfor each o these project
management functions can be a good checklist for possibly missingin-
formation. Other functionsaso must be covered i n specific application
areas, for example, "'safety” in construction management or "' security”
in information technology.

All collected data and information must be recorded and supported
with facts.

ANALYZE DATA

Collected data isthen verified and validated. Al information—fact
or assumption—is documented and sources are identified. Opinionsor
prejudicesare recognized and restricted as much as possible.

Informationis consolidated —meaningthat it isclassified, crossref-
erenced, and cross-checked—in order to make sure that facts are pre-
sented only once (nocontradictions), and that the referenceis valid.
This step should be conducted with the help d the team participants
who have the expertiseto evaluate specificdataand validate it.

COMMUNICATE DATA

Onceinformationiscassified and consolidated, the team leader will
structure theinformation into aframework and format data in order to
best communicateit to al participantson theteam aswell asto obtain
consensus from the stakeholders. This involves preparing models,
graphics, tables, sketches, and so on. Data communicated to the team
can includedesign, estimates, schedules, functional relationships, orga:
nizational structure, procurement facts, environment, lega structure,
standards and regulations, technical restrictions, and so forth.

Theamount d dataprovided by aclient can be staggering. It isthe
team leader's responsibility to synthesize all information to prevent
what Peiia calls a" Data Clog,” which " causes confusion and prevents
clear conclusions. [It] paralyzes the thought processes and a mental
block against all information can result” (Peiia, Parshall, and K. Kdly
1987).

Peiiadso states: " Onecan assimilate any amount d information, as
long asitis pertinent, meaningful, and well organized for effectiveuse.”



Cost Techniques

Costisamajor frame of referenceusad to assessthe
value of the productswe acquire. This valuemight be
interms d the quantity, quality, aesthetics,image or
other criteria. In the comparisond alternatives cost
addsthe element d objectivityneeded to analyze
alternatives

Larry Zimmerman
American Vdue Specidist

Vdue practitioners should aways remember that cost isa means,
not an end. Cost techniques can be used in many phasesd the study
or project; for example, in theinformation phase, they areuseful in iden-
tifying potential optimization (life-cyclecostinganalyss, budgeting, cost
models, and so on). During the function analysis phase, these tech-
niques are helpful in alocatingfunction costs and costhvorth whilein
the evaluation phase, they help to compare alternatives, such as
costhvorth modelsand matrixes. Cost techniquescan aid in estimating
thecost d aternatives (elementalestimatesand life-cyclecosting)in the
development phases and in communicating potential benefitsto the
client during the recommendation phase.

This sectionisintended to show the degreed accuracy required at
various stagesd design and to show how the cost estimates are trans-
formed into cost models used to relate and compare alternatives. Cost
estimates and cost models are communication tools; they also are a
standard frame d referencethat will give al parties a means to under-
stand the exchangevalue (worth)received in return for investment dol-
lars. Theaimisto haveal membersd the project team agree on costs.

CosT ESTIMATING

Cost estimates can be prepared by the design consultant or by acost
consultant; the value consultant must ensure that costs are accurate.
Cost estimates are prepared using different levels & complexity. The
type d estimate will vary to correspond to the purpose, complexity, and
phased the project aswell as data accuracy and availability.

During the preliminary planningstagesd the project, the degreed
accuracy d cost estimating usually is conceptual in nature and based on
past trends and historical knowledged similar projects (seel and 2).
During the conceptual and development stage, costs are based on ele-
ments (see3 and 4).Asthe project develops, moreand more dataisgen-
erated to detail cost estimates (see5). Cost units aso vary during the
project evolution.



1 User costsare based on unitsd basicfunction performed. Exam-
plesd user costs are cost per bed in ahospital design, cost per galon o
chemical produced, and cost per capita per day for treatment d sewage.
User costs are gpplied to obtainagrossestimate d thetotal project cost.

2. Spatial cost parameters are used in construction projects; they
arebased on linear feet, squarefeet, or cubicfeet.

3 Elemental costsaregrouped by functional systemsand subsystems.

4. Parameter costsfrequentlyare used in the processindustry to de-
scribe costs for systemsand unit operations.

5. Unit costsarethe cost d each unit d material or equipment and
labor hour used in the project.

Cost estimatesform the basisfor cost modelsused in avaluestudy.
Zimmerman has organized costsinto five ordersd complexity: first or-
der costs, or thetotal cost d the facility; second order costs, acombina
tion d system costs; third order cogts, distributiond cost by subsystem;
fourth order costs, componentsand by construction trade; and fifth or-
der costs, detailed estimates based on actual costs (Zimmermanand
Hart 1982, chap. 7).

Public Works and Governmental Services Canada (PWGSC)uses a
"D to A” classificationfor building constructionprojects. It isgenericfor
cost, time, and performanceand is specified as follows:

* Class"D” Estimateisbasad upon acomprehensvestatementd require-
mentsin mission termsand an outlined asolution. Such an estimateis
srictly anindicationd thefinal project cost and completiondate.

* Class “C” Estimate is based upon an outline description d overall
scopeand sitingd the equipment or facility sought. It should be suf-
ficient for making the correct investment decision.

* Class“B” Estimateis based upon data (rel ativeto cogt, timing, and pro-
duction or construction)d quality equivaent to that availablefollow-
ing the definition d the major systems and subsystemsd the equip-
ment or facility, includingan outlined specificationsand preliminary
drawings and models. Thistyped estimate should providefor thees
tablishment d arealistic budget and schedule, sufficiently accurateto
permit control d a project.

* Class“A” Estimateis based upon acompletedescriptiond the equip-
ment or facility sought, such aswould exist when the concept design,
working drawings, and detailed specifications and other significant
conditionsd production or construction are available.

It isimportant to respect these units and complexity parametersin
order to optimizethevalued thestudy. Thegod o thevauestudy is
to attain the greatest valuewithin the alotted time-frame. If too much
timeis spent on detailing estimates at a stagewhere the proportiond
assumptionsisstill substantial, less time will be availableto increase
thevalued the project, and proposaswill be based on inaccuratedata.




ELEMENTAL ESTIMATING

Elemental estimation consistsd classifying constructionproject es-
timates accordingto their components (elements).This method was
first used in the United Kingdom and was exported to Canada by
British Quantity Surveyors and then to the United States. The Cana-
dian Institute o Quantity Surveyors, Royd Architecture Institute of
Canada, and the American Institute d Architectshave been promoting
elemental estimating since the early eighties. In 1993, the American
Society for Testing Materials issued Standard E 1557-93, " Standard
Classificationfor Building Elements and Related Sitework —Uniformat
I1.” This standard is now beginning to be recognized as the elemental
classificationstandard.

The concept d elemental estimating is not exclusive to construc-
tion; it can be applied to any product. The concept consistsd dividing
thecost d aprojectinto its componentsin ahierarchica way, very sim-
ilar to afunction breakdown structure (FBS)or awork breakdown struc-
ture (WBS).The advantageis to be able to identify cost allocation very
soonin the project and still be ableto proceed into moredetail asinfor-
mation becomes available. Elemental estimation providesa continuous
structurefor the design phase o the project for program (brief)specifi-
cations, drawings, and cost (Charetteand Shooner 1995). Figurelll-5 is
an exampled an"Uniformat I1” elemental estimate system.

LiFe-CycLE COSTING (LCC)

Life-cycdecostingwasfirst developedin the United Kingdom in the
thirties by EugeneL. Grant and was soon adopted by the Public Services
Administration. It was introduced in the United States in the early
fiftiesat Bel's Engineering Economy Department. 1n 1980, the Ameri-
can Society for Testing Materials issued Standard E 917-89 (revised
1989) on life-cyclecosting.

There are many definitionsd life-cycle costing. The American In-
stitute d Architects (AIA) defineslife-cycle costingasfollows (Haviland
1978):

Any technique which alows assessment of agiven
solution, or choiceamongsolutions, on the basisd
consideringall relevant economic consequencesover
agiven period o time (or lifecycle).

Vdue management relies on life-cycle costing at every staged a
value management study to eval uateoptimization potential or compare
alternatives or proposas. Life-cycle costing consists d comparing
cost/worth alternates on the same calculation basis by bringing al the
coststo acommon baselineon two basic principles: the globa expendi-
tured resources and the presentvalued future expenditures.



GLOBAL RESOURCES

When estimating costs or expenditured resources, thevalue team
must be aware that—in office building construction, for example--cap-
ital or investment costs represent approximately haf the life-cycle cost
d theproject. In order to accurately compare alternates, one must con-
sider all thetypesd expendituresinvolved in the project. For example,
in a construction project, the following would be considered: initial
costs, including soft costs (feasibilityand design fees),development/con-
struction costs, and financing costs; useful life costs, involvingsoft costs
(legal and administration fees) and financing, operation, and mainte-
nancecosts, aswell astaxes, and end-of-lifecogts, involving sdvageval-
ue and cyclica alteration/replacement COS!S.

PRESENT VALUE

The second principleis the"timevaued money,” and it consists
d comparing present and future expenditured monieson an equivalent
basisknown as " present value." Some basi ceconomic parametersmust
be set before entering time value calculations. They include period of
study, discountlinterest rates, escalation/inflation rates, cyclica renew-
a periods, taxation provisions, financing methods, and investment cri-
teria (returnon investment, pay-back period, and so on).

Economicformulasare the mechanismused to equatethefactorsd
time, interest, present costs, future costs, and annual costs. For ease o
use, these formulas have been trandated into tables or included in “fi-
nancia" calculators.

To understand life-cycle costing cal cul ations, two basic conceptsare
necessary: the concept d compound interest and the concept o dis-
counting, which isthe reverse. Discounting is the method used to ex-
press costs at any given timeon an equivaent basis.

Compounding/Discounting Of $1,000 At 10%

_ e . . . . v '
Initial Year Year Year Year Year
5 10 15 20 25

Future values of $1,000 at 10% —COMPOUNDING ———*
“+— Present value of future values at 10% — DISCOUNTING

Figure I1I-1 Compounding and Discounting
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Thebasicformulasfor calculating present value (P)and futureval-
ue (F)are thefollowing, wherei represents the interest rate and n, the
time period:

F on -

oy F(14i) F=P(1+i)

Asarule, the present valueis dwayssmaller than theequivalentfu-
turevalue. All other formulasfor cal culating present and futurevalued
uniform seriesd payments, escal ating amounts, future investments,
and so on are derived from these two.

Another definitionthat might beimportant to remember isthedif-
ference between constant and current dollars. Constant dollars are ex-
pensesd past or future yearsexpressedin the dollar valued areference
year (presentvalue). Current dollars are the actual dollar value o ex-
pensesin the specificyear in which they occur.

UsING LIFE-CycLECOSTING

Before proceedingwith alife-cycleanalysis, it isbest to be certaind
thevalidity and availabilityd cost parametersin regard to the expected
accuracy d theresults. Using life-cycle analysis as a decision-making
tool involvescertain steps, such as: identify the problem to be solved;
document alternate schemeswith background information on technical
componentsand their differences; and establish parameters becauselife-
cycleanaysesareimpacted by time, cost, and the cost d money. Time
involves setting the useful lifed the project and each d its magjor com-
ponents in order to assess alteration/replacement costs. Cost encom-
passestheinitia costs, useful life costs, and end-of-lifecosts. The cost
d money isconsidered by settinginterest, inflation, and escalationrates.

Whilelife-cyclecosting provides an excdllent tool to assist in decision-
making, its applicationshould be understood to avoid possiblepitfallsin
itsuse. Life-cydecogtingdollars are constant and, therefore, do not reflect
actual budget dollars, estimatedollars, cash-flow dollars, and the obligat-
ed amounts for each fundingyear. The exact point intimewhen an extra
investment will be repaid is sometimes hard to assess. Life-cyde costing
is based on assumptionsthat can changevery quickly (returnd revenue,
interest rates, and escalation). Return on investment rates and pay-back
period may vary according to non-economical factors. The estimatesare
only as good as the background dataformingthe basisfor cogts, and the
analysisd resultsis based solely on economicfactors.

Final analysisshould account for non-economic criteriathat have
intrinsic benefitsthat do not lend themselvesto finite cost evaluations.
Thefinal decisionon abstract factorsrelies heavily on judgment, asfac-
torssuch assafety, reliability, operability, and environmental factors,
to name a few, may be moreimportant than monetary savings.

P=




Criteriafor making life-cycleanaysesinclude many areasthat force
decisionsusing soft numbers that create a margin d error inherent in
the life-cycle costing process. However, the order d magnitude d the
cost comparison makes life-cycle costing a worthwhiletool. It is the
best tool availablefor computing order o magnitude comparisons.

Modeling

Give mealever long enough and, single-handed, | wi|
lift the world.

Aristotle

Becaused thelimited time allocated to studies, value management
relies on modeling techniquesto increase understandingd the project
and to communi catecomplex concepts that would otherwisebedifficult
tovisualizeby theclient and other participants. Models areagrest com-
munication tool and sincethevalue methodology puts a strong empha:
sison efficency, modeling should be part d thevalue practitioner's vo-
cabulary. Modd analysisshould beacentral part d any integratedvalue
management study. Modeling techniques can be used in many phases
d thestudy or project; for example, they help with identifying potential
optimization (cost moddls, quality, modds, and so on) in theinforma
tion phase. | n thefunction analysi sphase modeling techniques can help
with function breakdown structure and element/component models,
whilein the evaluation phase, they aid in comparing alternativeswith
previous models {cost/worth models). Finaly, in the recommendation
phase, these techniques help to communicatewith the client.

The author uses the following modeling techniques.

Cost MODELING

The cost model isatool used to organize and distribute estimated
costsinto functional areasthat can be easily defined and quantified. E-
ementsd the cost modd should relateto a cost estimating systemthat
can be organized easily into functional areas trade breakdowns.

To construct the cost modd, the value team coordinator and/or the
estimator on thevaueteam distributes cost by process, trade, system, and
other identifiable areas. This helpsthevaueteam at the beginningd the
study to know wherethe major costs areto befound (seeFigurelll-1).

Pareto's Lav d Economicsindicatesthat 80 percent d the cost will
normally occur in 20 percent d theitems being studied. The cost model
helpsto identify the 80 percent d the project cost. Anoutlined the high-
cost areasd the projectisdeveoped at this point so that the costsarewdll
organized when the team meets, and time can be used effectivey.



Cost MoDELSs (seeFigurelll-2 and FigureIil-3)

In the early information phase, cost modelsare based on disciplines
involved in the project. For example, in construction those disciplines
would includearchitecture, structure, electrical, mechanical, and land-
scape; for software devel opment, design, devel opment, testing, and mar-
keting may beinvolved; and for pharmaceutical, disciplines may include
research, pre-clinical testing, clinical testing, governmental gpproval,
and marketing. They usually are presentedin theformd abar chart or
awork breakdown structure.

MATRIX COST MODEL (seeFigurelll-4)

Costs are organized by functional system and subsystem (function
breakdown structure) dong thevertical axis, and by construction trade
or other component breakdown (workbreakdown structure) on the hor-
izontal axis. A matrix cost model is especialy useful for process plant
designswhen thereis morethan oneunit processand a'sowhen alarge
complex d component partsis repeated throughout each unit process.
The cost matrix can be readily understood and utilized by the designer
to analyze cost per process function and cost per trade element. De-
pendingon the project, cost can be reflected with functional quantities.
I n any casethe costs should be organized so that one can equatethe cost
with an identifiablefunctional quantity.

FuNncTioNAL COST MODELS

Thefunctional cost modd distributesthe project costs by function-
al area. Costs used in the mode includetwo types. The estimated con-
struction cost or the actual cost and the target cost or the worth or tar-
get cost is the value engineering team's estimate o the least cost to
perform the function. Identifying the project target costsis performed
jointly by team members. Theworthistheleast cost to performthe re-
quired function. Projectingaworth on thevariouscost categoriesstimu-
latesteam membersto devisea ternativesol utionsto the original design.
Modelsinvolvingcost play an important part i n the value engineering
process, for this reason team memberswith a keen sensitivity to cost
should be chosen.

ELEMENTAL CosT MODEL (seeFigurelll-5)

Elemental cost modelsare a hierarchical representation d the prod-
uctlproject based on its elements. In building construction, they are
based on the Uniformat II (orequivalent)American Society for Testing
Materials standard. Elemental models can be designed for any type d
product/project.

CosT/WorTH MDDELI NG (seeFigureIll-6 and FigureIIl-7)

Cost/worth modelsare basad on the exchangevalue. From thelist
functions, the team establishesaworth model that can be rendered in a
graphical form such as aGantt diagram (barchart).Each function's worth



iscdculated by estimating the lowest expensed resourcesneeded to fulfill
thefunction. The cost is then calculated by estimating the proposed solu-
tion or alternative'sfunctionexpected resourceexpenditureand comparing
it againgt itsworth. This mode will be used to identify functions or com-
ponentsfor which the team can observe acost/worth mismatch that justi-
fiesits being addressed in thevaue andysisworkshop. A high differentia
between cost and worthindicatesalow vauefor that function/component.

FuNncTioN M oDEL

Thefunction breakdownstructure (FBS)(seeFigurelll-15)isthe ba
sicoutput d thefunction analysisworkshop; al other models and con-
clusionsdepend upon it. It is thefunction breakdown structure that will
help build a customer-oriented work breakdown structure for the pro-
ject. Ontheleft, youwill find the higher order function (mainobjective
d project). The function breakdown structure will be developed until a
function can be related to a measurable component. The function
breakdown structurewill help share the project function's concept (and
value system) with dl participants, and it will enable the project man-
ager to quantify the project in terms o cost and time, according to its
functionality and expected performance.

QUALITY MODELING

Quality modeling has been developed by Smith, Hinchman & Grylls
(SH&G), a Detroit architectural and value management firm. Quality
criteriaare established with the client and validated with designersin
order to obtain consensus. A quality model is then built against which
all design alternativesare pondered and judged (seeFigurelV-3).

SPACE M ODEL ING (COMPONENTMODEL)

The spacemodd mostly isused in constructionprojects; it isagraph-
ica representationd the functions/components d abuilding and their mu-
tual relationship. Areasare calculated according to regulationand client re-
quirementsfor each function aswell as anticipated population. Technica
requirementsare then added to each component to produce the technical
program. Comparable component models can be used in any study

OTHERS

Modelsarevery useful to thevaue practitioner. Oncethe basic prin-
ciplesd modeling are understood, you can create your own models ac-
cordingto the information you want to share. Computer programslike
Excd or Lotusarevery easy to useand can bevery handy toolsfor build-
ing models. I n construction projects, for example, it is possibleto usea
test reference building (TRB),a virtual model derived from the space
model, to calculatetheworth d the project (Charette1981).

All 0 these modeling techniques can be used to the extent dictated
by the sizeand complexity d the project.



MODEL EXAMPLES
Architecture
Mechanical

Structure

Electrical

Landscaping

Figure 1112 Bar Chart Cost Model

DESIGN CRITERIA

Unit Cost
# Units
- - - . - Total Cost

Floors

Etc...

Figure 1113 Hierarchical Cost Model

Figure 1114 Matrix Cost Model



TABLE 1: UNIFORMAT Il BUILDING ELEMENTAL COST SUMMARY - Project:

E1030 [Vehicular Equipment
£1040 [Other Equipment M f 1 - 1 - 1 1

E20  [FURNISHINGS
E2010 [Fixed Furmishings

£2020 [Movable Furnishings

F10 [SPECIAL CONSTRUCTION
F1010 |Special Structures

F1020 [Integrated Construction
F1030 [Special ConstructionSystems

Figure 1115 Elemental Cost Model

Information

If 1 was given one hour to solve a problemon which
mylife depended, | would take 40 minutesto studyit,
15 minutestoreviewit and 5 minutesto solveit.

Albert Einstein

Theinformation phase consistsd getting everybody on the value man-
agement team to understand the basi c project/product informationin the



Figure 1116 Cost Worth Table

Function 5
Function 4 3 _ _ _ ‘ | I
Function 3
Function 2

Function 1

Figure 1117 Cost/Worth Model

same manner. A presentation d the objectivesis made by the client,
strategicissuesusually are covered by the program manager, and tactical
issuesare presented by the project manager and/or the designers.
Stakeholderswill attend both the information and the recommen-
dation phases. During theinformation phase, they will confirmand val-
idate data and commit to objectives, during the recommendation phase,
they will accept recommendationsand commit to implementation.
During the information phase, the scope d the study needs to be
identified; a series o issues will be addressed in the presence o the
stakeholders. They include but are not limited to: val ue study expected
results, potential areasd impact, quality expectations (seeQuality Mod-
elingin Chapter IV), risk assessment (seeRisk Anaysisin Chapter IV),
and partnering. Bascdly, partneringinvolvesthe recognitionthat there




are many stakeholderson any given project. Each stakeholderhasarole
and asoaspecificvisiond the project's success. Theobjectivedf part-
nering iSto have each sakeholder sharehisvision to realizevisions
arenot mutually exclusveand that common goalscan beshared. The
intention isto cometo a mutual acceptanced different points o view
for the sake d the project's success.

The principles stated in the section on Preparation in this chapter
are not exclusive to the preparation/information phase but should be
used throughout theworkshop to confirm and/or assesschangesin cus-
tomer/client objectivesand then to gather, validate, consolidate, model,
and communicate incomingdata to the team and stakeholders.

Presentation

Thegod d the presentationisfor the client and his team to clarify
objectives and present the project and its issues. The team's god is to
comprehend these issues and resolve any unclear matter. The presenta:
tion will include strategic issues, which involve scope d project/study,
quality expectations, deadlines, and budget; design(if at the design stage),
involving rationalefor the design, design criteria, systemsand sub-sys-
tems, and dternative solutions(if any);tactical issues, including organi-
zational structure, procurement, technical components, and production
processes; and constraints, which involve codes and regulations, the en-
vironment, legal issues, and political issues.

The team leader will ensure that al team participants have the
sameunderstandingd theissuesat stake. Hewill ask questions, restate,
reiterate, and recapitulate until all team members and stakeholders
agreeon al theissues.

Function Analysis

If you accept the premisethat under standingthe
problemis fifty percent o its solution, then separating
the problem fromits symptoms and effects by
analyzingits functionsis essential to the process.

J. J. Kaufman
American Vdue Specidist

In Search of the Need

Function analysisiswhat distinguishesvalue management from
all other similar techniquesand hasenabled it to survivefor fifty years
as a recognized optimization and improvement method. It is the factor
that enabled value management to be used in conjunctionwith or inte-
grated into numerous fields and domains.



Function analysisabstractstechnical solutionsin order to concentrate
ontheactua needsand wantsd thecustomer. It guidesevery participant
(expertand lay-person) and stakeholder to a consensuson the objectives
d aproject because d its basic rhetoric. It isthefoundation d change
management because it enables abstractiond change requeststo aleve
d basic needsthat is much more stableand customer-oriented.

Item-oriented analysisinvolveslooking at item A and asking, ""How
canitem A beimproved? Theresult isitem A/, amodified verson d item
A, for example, tryingto improve abicydemay lead to a motorcycle.

| ITEM A — I ITEM A l

Figure 1118 Item-Oriented Analysis

Vdue management involveslookingat item A and asking, "How can
the basicfunctionsd item A be provided with a better value?' The re-
sult isitem B, which sometimesis a completely different item. For ex-
ample, if one d the basic functions d a bicycle is identified as "rall
faster," the result will still be a motorcycle, but if thefunctionis"move
faster,” item B could be an airplane.

| mema [ [ paachnaons| | mEMB |

Figure 1119 Function-Oriented Analysis

Thedisciplined function analysisrequiresthat afunction be de-
scribed by using averb and noun; adding an adjectiveoften is helpful in
identifying the problem being addressed and communicating the infor-
mation outside the team. Certain verbs should be avoided—such as
"provide” or "meet” —because they do not expand or contribute to the
understanding d the function under study. It aso isimportant to use
activeverbs, rather than passive; sometimesthisis accomplished by us-
ing the noun as averb and looking for a more pointed noun to describe
thefunctions.

Passve: Active:
Providesupport Support weight
Seek approva Approve procedures
Develop exhibit Exhibit products
Submit budget Budget expenses
Determine resolution Resolve problem

I nintegrated value management, the god o function analysisisto
identify, compare, and classify the functionsin order to build avirtual,
function-orientedmode d the project (variationd’ thefunctionanaysis



systems technique or FAST diagram) that the author calls function
breakdown structure (FBS)in reference to project management's work
breakdown structure (WBS).This model will, in turn, be used as a cost
model with both cost and worth informationin the pertinent blocks on
the FAST diagram. This objectiveinformation helpsidentify the 20 per-
cent d thefunctionswhich account for gpproximately 80 percent o the
costs (Pareto'sLaw) and helps spot the functionswith value mismatch-
es (highcost/worth ratios).

A function analysissystemstechnique (FAST)diagramisversdtile. In
addition to its original usesfor improving the function analysisand cre-
ativity phases d value engineering, it also can be used as a general pur-
pose problem-solvingtool with awide ranged complex problems. FAST
aso helps to improve communication and motivation, is objective, and
provides a balanced approach between high-level function conceptsand
the task to be performed in order to implement those concepts.

Origindly, thefunctionanaysissystemstechnique (FAST)was used
to obtain cost reduction by smplifying and improvingidentificationd
the basicfunctions. FAST applicationsnow have expanded to cover adi-
verseranged complex problemssuch as building construction, design-
to-cost (DTC),motivation and incentive programs, medical diagnoss,
systems analysis, procedurewriting, management planning, and com-
munications improvement. As time passes, even more applications ap-
pear likely for FAST diagrams.

The Function Analysis Workshop

Itisessential that the participantsin the workshop include repre-
sentativesd the client involved with the project concept, development,
execution, and use (seeFigureII-4); needs and objectivesshould be de-
fined and evaluated from every possible angle for the functional break-
down structureto be endorsed by every participant.

The jab plan used by the author to conduct the function analysis
workshop is based on a methodology developed in France and well de-
scribed in Robert Tassinari’s book Le rapport qualité/prix (Tassinari
1985, 61, 65-79). The method is divided into five steps, asfollows:

1. IDENTIFY FUNCTIONS

—Lig functions (creativethinking)

—Define interactionand adaptationfunctions (environmentanalysis)

2. ORGANIZE FUNCTIONS({TASSINARI (1985)AND BRUN (1993) NVERT
STEPS 2 AND 3; THE AUTHOR PREFERS BRUN'S VERSION, AS SHOWN HERD)

— Function Breskdown Structure (Arbre fonctionnel)

3. CHARACTERIZE FUNCTIONS (CANBE COMBINED WITH QUALITY
MODELING( K R1994))

—Define measurement units and expected quality (criteria)

—Define flexibility level
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4. RANK FUNCTIONS (INSMALLER OR LESS COMPLEX PROJECTS,
STEPS 4 AND 5 AND COST-WORTH MODEL ARE OFTEN SKIPPED.)

—Classify by order d relativeimportance

5. RATE FUNCTIONS

—Rdaive valueweight (functioncost distribution)

In the French method, the processis followed by theissuing d a
document caled the Cahier des Charges Fonctionnel or CACF (function-
based specifications).

In the case d project integration, the output d theworkshop is a
list d quaifiedfunctions, afunction modd, aquality model, and a cost-
worth model that providethe basisd project planning, area definition,
and space modelingin constructionprojects. Thesewill, in turn, be used
for budgeting purposes and to build the project work breakdown struc-
ture, all & whichwill be combinedin the project plan.

Duringthefunctionanaysi sworkshop, the team can addressissues
d organizational structure and procurement and validate or establisha
target cost and milestoneschedule.

Identify Functions (Customer-Oriented)

Fa awell trained mind, a product is not an assembly
of elements, but an assemblyd functions.

Robert Tassinari

Thefirst stepin any project isto identlfywhatit must do; in order to
answer that questiontheteamwill identify thefunctionsit must perform.

FUNCTION ANALYSIS TECHNIQUES

Creativity techniquesshoul d be combined with function identifica-
tion techniquesin order to ensurefull coveraged the problem and team
CONSensus.

Traditionally value analysisand value engineering haverdied on the
team's experienceto identify functionsin an intuitiveway, a perfect so-
lution as long as the sought functions were technically oriented. With
the evolution d value management to provide a more customer-orient-
edfocus, theused this techniqueaoneis no longer satisfying sSince" ex-
perience has proven that it will enable the team to identify only about
50%d thefunctions" (Tassinari1985).

Many techniques have been developed over the years to specificdly
identify thefunctionsd a project. Bytheway aso used hisfunction analy-
sissystemstechnique (FAST)diagrams to promote and reinforcethe cre-
ative process d finding alternatives to performing functions (1992,
229-32).Howard Ellegant uses a" Customer Attitude Survey" to identify
the project's customer-orientedfunctions; he rdieson athree- to four-hour
""Focus Group™ to definetheir acceptance criteriaand rank them (1995).



I n Franceval ue practitionershave developed a step-by-stepfunction
identification process that ensures completeidentificationd functions
aswell asd customer focus.

INTUITIVE RESEARCH

This phaseis destined to identify functions based on an individua
or ateam's collectiveexperience and knowledged the problem. Thisis
thetraditional valueengineering method. Approximately haf thefunc-
tionswill beidentified through this method.

ENVIRONMENTANALYSIS (INTERACTORS METHOD)

In this phase, al elementsexterna to the product that interact with
it areidentified asits environment; these el ements arecdled interactors.
The next step isto determinefunctions created from adaptationd these
interactorsto the product and viceversa.

Functionsthat exist between the interactorsbecaused the product
also should be noted; they are the interaction functions. For example,
the need to ground a metal construction is evident when analyzingthe
relationshipd lightningto the ground through the product.

Interaction

e Adaptation

/ hY Functions

Figure 11110 Environment Analysis

Thisis probably the most important phase d the function identifi-
cation processbecauseit will establish the product in its setting, and the
next phaseswill depend on it.

SEQUENTIAL ANALYSISOF FUNCTIONAL ELEMENTS (SAFE)

This technique originated in the United States. Its objectiveis to
identify all the different sequencesd a product's life-cycle or use cyde;
next, all functions derived from the performance d that product in its
environment during its use sequence areidentified.

ANALYSISOF ACTIVITY AND STRESS

Thelogicd extension to sequentid analyssisto analyzethe product's
activitiesduring usein order to identify both permanent and temporary
stresstowhichitwill be submitted. Functiona requirementsarethen de-
fined accordingly; for example, a product may haveto withstand trans-
portation over rough terrain and must thereforebe ableto resist severe




shocks, or abuilding may have to withstand severeweather and should
be built accordingly.

All d the above phases apply to a new product aswell as to an ex-
isting product. Thefollowing phases apply only if the product is al-
ready in thedesign phaseor if it isan existing product.

COMPARATIVE STUDY

This method consists d analyzing functions performed by one or
moreexisting comparableproducts (includingthe competition's) and to
identify essential, or unneeded, or merely interestingfunctionsthat had
not occurred to the team. The product will be improved with the addi-
tion d new functionsaslong as grest care is exercised in not assuming
that technical functions are essential when they are not.

ANALYSISOF CODES AND REGULATIONS

Products must incorporatefunctions required to meet applicable codes
and regulations. These may vary from one domain and/or areato another,
and their early identification ensuresthat the cost to meet thesecodesand
regulationswill be consdered and optimized. Theindustry or the dient's
technical benchmarksshould be considered on the sameleve.

MODEL ANALYSIS

Once the project isfar enough into the design phaseto identify its
componentsor elements, they can belisted, and theidentified functions
can be assigned to each component or element. At that point, a model
d the product is built and will be used by the team to reexamine each
component or element in respect with the function(s) uponwhichit de-
pends. This procedureis especialy useful in the design phased a pro-
ject to eliminate costly componentsor elementsthat do not respond to
an identified function and might have been added during design with-
out referenceto the previous function analysis.

Organize Functions (FAST Diagrams)

I"'m forced, therefore, to state that FAST diagramming
isan art rather than a science—but when properly
applied,it's an art that reveals, as nothing else can,
ways toimprove value because throughlogici t
stimulates our imagination and creativity.

JamesE. Ferguson J.
American Vdue Specidist

After having identified functions, the value management team will
undertake the task d organizingthem into a coherent model. The or-
ganization d functions enables the team to verify the completenessd
its identificationprocess; it relieson two steps.



Thefirst step is function expansion. For each function identified,
three questions are asked: Why do you verb noun?How do you verb
noun?When do you verb noun?Each questionwill be answered by an-
other verb noun or oned thefunctionsalready identified. The question,
"why," generatesa higher-level function, and the question, “how,” alow-
er-level function. Additional functions usually are identified, and this
processhelpsin the preparation d function analysissystems technique
(FAST)diagrams.

The second function is the function analysis system technique
(FAST)which presents a graphical, structured representation d func-
tion relationshipin responseto the"why," "how," and “when” questions.
It iseffectivein identifying functionsthat are not dwaysevident, and it
facilitates " directed"” brainstormingsessionsfor better results.

CHARACTERISTICSOF FAST DIAGRAMS

"Thereisno ‘correct’ FAST model to comparewith atext solution,
but thereis a'vaid FAST model. Its degree o validity is directly de-
pendent on thetalentsd the participatingteam members, and the scope
d therelated disciplinesthey can bringto bear on the problem. FAST is
not complete until the model has the consensus d the participating
team membersand reflectstheir inputs” {Kaufman 1982).

Thefunction analysissystemstechnique (FAST)aidsinviewingthe
problem objectively and i n defining the scoped the problem by show-
ing the specificrelationshipsd al functionswith respect to each other
It also helpsidentify the basic function(s) and increases the probability
that al d thefunctions have been identified and listed. FAST provides
a basisfor simplifying the total list d functions: eliminating those that
are unnecessary and combining others that are necessary.

FAST APPLICATIONS

PROBLEM SOLVING

What isthe problem?Why is a solution necessary?How can the so-
|ution be accomplished?By asking these questionsabout the main prob-
lem and its related higher-order and lower-order problems, a good un-
derstandingd theoverdl problem and its solution may be obtained. The
function analysissystemstechnique (FAST )automatically helpsfind the
"redl" problem(s); breaksalarge complex problem into manageable, in-
dividua problems; and provides a balanced approach between the over-
al, high-level aspectsd a problem and the how-to-do-it actionsrequired
for the solution to the problem.

CREATIVITY

The function analysis systems technique (FAST)uses its "how"
guestions to stimulate creative thinking and thereby generate alterna
tives. The "how" guestions are future-oriented; i.e., "How can it be
done?""*How can it be improved?’




COMMUNICATIONS

Functionanaysissystemstechnique (FAST)diagrams provide agood
basefor communication. They | et peopleknow what isexpectedd them,
why it isimportant, and, within limits, how they should performthetask.
FAST providesaway to communicate complex information quickly.

CONSTRUCTIONCF A FAST DIAGRAM

To begin drawing the function analysis systems technique (FAST)
diagram, examine one particular function and ask "why" and “how”
guestionsabout that function. Each answer should includeaverb and a
noun, asinfunction analyss, theverb should be an action verb, and the
noun should be measurable.

The"why" answer should be placed in ablock to theleft d thefunc-
tion, and the"how" answer should be placed in ablock to the right d the
function. Horizontally arranged functions—positioned as described earli-
er for theanswersto the"why" and "how" questions—aso must meet a
time sequence requirement; i.e., the earlier timefunctions appear in rel-
ativetime sequencestartingat theright sded the FAST diagram.

HOW

WHY FUNCTION
EE—— WHEN

" Active Verb T Measurable Noun

Figure ili-11 Basic FAST Diagram Construction

| Active Verb + Measurable Noun Active Verb * Measurable Noun |

FUNCTION WHY

Active Verb + Measurable Noun

| FUNCTION
Active Verb * Measurable Noun

FUNCTION
Active Verb + Measurable Noun

WHEN I When do you ... ?

| FUNCTION
Active Verb + Measurable Noun

Figure 11112 FAST Key Words and Their Meanings




Functions that do not have a time-sequence relationship should be
shownbelow or, in somecases, above aparticular functionin ahorizontal
lined functions. If thefunction happensat the sametime and explainsor
eaboratesanother function, it should be placed below the horizontal path
function. If thefunction occursall the time, it should be placed above the
horizontal path function at the extremeright d the diagram.

If there are specificdesign objectives, they should be placed above
the basicfunction and shown as dotted boxes.

Thescoped the study is shownwith two dotted lines on the right
and left. Higher-order function, or desired output, will lieto theimme-
diateleft scopeline. Thebasicfunctiondwayswill lieto theimmediate
right o theleft scopeline. Any functionsupplyinginput to the problem,
but not really part d it, should be outside the right scopeline.

FAST COMPONENTS

Scoped the problem under study: Depicted as two vertical dotted
lines, the scopelines bind the problem under study.

Highest order function(s): The objectiveor output d the basicfunc-
tion(~and subject under study is described as highest-order function(s)
and appearsoutsidetheleft scopelineto theleft d the basic functions.

Lowest order function(s): Functionsto theright, outsided theright
scopeline, represent the input side.

Basic function(s): Those function(s) to the immediate right d the
left scope line representingthe purpose or mission d the subject under
study.

Concept: All functionsto theright d the basic function(s) describe
the approach eected to achieve the basic function(s).

Objectives or specifications: Objectivesor specifications are par-
ticular characteristicsor restrictionsthat must be achieved to satisfy the
highest-order function; they are not in themsalvesfunctions. (Note: The
used objectivesor specificationsin thefunction analysissystemstech-
nique processis optional .)

Critical path functions: Any function on the"how" or "why" logic
path isacritical path function.

Supporting functions: Supportingfunctionsexist to achievethe per-
formance levels specified in the objectives or because a particular ap-
proachwas chosen to implement the basic function(s).

Dependent functions: Startingwith thefirst function to the right
d thebasicfunction, each successvefunctionis' dependent” ontheone
to itsimmediate | eft.

Independent (or supporting) function(s): Functionsthat do not de-
pend on another function arelocated abovethe critical path function(s).

Activity: The method to performafunction (orgroup d functions).



Types oF FAST DIAGRAMS

Since Bytheway introduced his functionanaysissystemstechnique
(FAST)diagramming method i n 1965, many practitionershave devised
their ownversionsd FAST Ten yearslater, two d them had been used
the most extensively and successfully by practitioners: the technically
oriented (technical)FAST and the customer-oriented (task) FAST In
1975, afive-day seminarhvorkshopwas held at the Universityd Wis
consin-Madison, and itsfocuswas on combiningtheseversions. Partic-
ipantsincluded C. Bytheway, T. Snodgrass, T. C. Fowler, and W, Ruggles,
among others. To the surprise d the organizers, the membersd the
committee agreed unanimoudly that each form d FAST has a definite
application. Both are presented here, dong with the conclusionsd the
committee.

Badcdly, one can state that the technical function analysissystems
technique (FAST )appliesbest to existing productswhen one beginswith
an input, whereastask FAST and function breakdown structure (FBS)
should be used for designing new products, startingwith atask or need.

HOwW WHY
r-—+ “——5

ouTPUT [ : e

1 Concurrent/ Concurrent/
1 Supporting Supporting
1 Functi on

|
|  Concurrent/ Dependent/ |
] Supporting Supporting !
1 Function Function |

|
| |

j————————e—  Scope Of Problem Under Study ———-—|

Figure 111113 Technically Oriented (Technical) FAST

The technical function analysis systems technique (FAST)works
best on componentsthat are part d atotal product or design becausethe
scope lines restrict the team or individual to the specificcomponent. It
alsoworks better on an existing product analysis becauseyou don't have
to start with the higher-order function or task (theuser or customer
need).
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| Hiaher Ordw Functionl- | Supporting Functions
Attract User
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Figure 11114 Customer-Oriented (Task) FAST

The advantage d the task function analysis systems technique
(FAST)is its ability to describe complete products or designswith one
diagram. It dso is more suited for new products to be designed because
it insists on the customer concerns and dways starts with atask (user
or customer basic need).

How WHY

L8 -
Area
Technical Specs
Cost
Etc...
DESIGN
BRIEF

| |

| Level 1 Level 2 Level 3 Level 4 |

Figure 11115 Function Breakdown Structure (FBS)

The function breakdown structure evolved from the task function
analysissystems technique (FAST)and mostly is destined for new prod-
uctsthat will be developed from a nead i nto measurableor assignablefunc-
tionsthat will be used for design. It does not necessarily include the cus-
tomer concernsor functionsd the task FAST but is based on customer



function identification. It is built very much in the sameway as awork
breakdown structure, in the sensethat all the componentsd the project
arecontained at every level, and you build afunction breskdown structure
only to thelevel d detail needed to measurethefunction. Functionson a
sameleve should betotaly independentfrom each other and can even be
contradictory.

If the environment analysis has been used to identify functions,
function groups usually will correspond to interactors.

Characterize Functions

Ultimately, the functions are measured to create a project worth
(NoT/MORE) that correspondsto the maximum overall resources ex-
pended to fulfill the customer's needs, objectives, and targets. The con-
cept d function characterizationinvolves the establishment d units o
measure (criteria) by which thefunctionswill be evaluated, the expect-
ed level d performance (worth)d each function, and the upper and low-
er limits d acceptance (flexibility)All thisdatawill establish the bench-
mark according to which thefunctionwill be measured.

For example:
Function Support Weight  Maintain Temperature
Criteria Mass Temperature
Leve 80 Kg 20°C
Tolerance + 10 Kg + 2°C
CRITERIA

Criteria are used to define the type and unit d measurement by
which the customer will judge or appreciate the performance d the
product. Standard criteria are mass, temperature, speed, volume, con-
sumption, distance, or radius, but other less measurablecriteriaaso can
be used, such as maintenance, durability, versatility, aesthetics, or col-
or. When dedlingwith customer-orientedfunctions, one must be more
sensible and be able to use more subjective unitsd measure.

LEVEL

Thelevd isthemeasured the expected performanceagainst which
alternativeswill be judged or assessed later in the study. This reference
can be established according to codes and regulations or to industry
standardsor, again, to lesssubstantial conceptsestablished by theclient.
It will be the value practitioner's job to find waysto evaluatewhat the
client might mean by comfort or pleasant or not too loud, and so on.

TOLERANCE

Oncethe criteriaand level are secure, atolerance range must be es-
tablishedin order tofix thelower and upper acceptablelimits. Again, the
customer will be the judge, and the value practitioner must be his guide.



It isimportant to note that some characteristicsmay have a zero-
tolerancerange for performance acceptability. The characteristiceither
is met successfully, or the product is not acceptable, e.g., the " John
Deere" tractor's yellow and green color.

Rank Functions

The methods o rankingfunctionsarevery similar to those used to
rank ideas in the cresativity phase. C. Fallon, D.H. Stafford, and others
have devised very sophisticated methods for ranking ideas and func-
tions. The French methodol ogy promotes asimple subjective method d
ranking with a one to five coefficient: (1)useful, (2)necessary, (3)im-
portant, (4)very important, and (5)essential.

Many other value practitioners, like S. Kirk and H. Ellegant, for ex-
ample, also promotethe use d asimple method like this one for rank-
ing functions (Smith, Hinchman & Grylls 1993; Ellegant 1995);it is
amazingly efficient, and more sophisticated methods are not necessari-
ly worth the effort.

Rate Functions

Rating thefunctionsisthe third step leadingto the creativity phase
after identifying and organizing/characterizing/ranking the functions.
Using cost as an example, the cost d each function must be estimated
in order to direct thecreativity phase toward thefunctionsthat havethe
most optimization potential.

When the study is directed toward optimizing an existing product,
thistask isvery easy to accomplish. The product's componentsare put
ononesided amatrix and thefunctions on theother sde; thetotal cost
d the product is then distributed among its components, and the cost
d each component is distributed among the functions it fulfills. The
godl is not to assign the exact cost to each function but rather to get a
good ideaintermsd percentage d the function's worth.

Asmorenew fieldsd practiceare openingto value management, it
isimportant that value practitionersdo not limit their ratings d func-
tions to cost as the only measuringunit that can be assigned to a prod-
uct or project through this method. Quality, time, human resources,
risks, communication, and whatever other data will be determined by
the customer's needs also should be used. A good exampled thisis
quality modeling developed by S. Kirk d Smith, Hinchman & Grylls
(SH&G) (Kirk1994).

FUNCTION WORTH

I n review, worth is the minimum acceptableratio o performance
against expenditured resources. When an actual product is being stud-
ied, the god isto alocate resourcesfor each function according to the



proportion d the global cost needed to fulfill this particular function.
When the product being studied does not exist, or when it is not satis-
factory, it becomes essential to assign each function the minimum ex-
pected expenditured resources needed to fulfill it. Thisisa subjective
procedurewhereby the exchangevalueis judged by the team.

A referencemodd (worthmodel) can then be created for future com-
parisond alternatives. Thecost d alternativeswill be compared to this
worth model in order to calculate the value index and identify
cost/worth mismatches. Vdueindex isthe monetary rel ationship (ratio)
d function worth to function cost, where the highest valueis one.

Thevalue study's objectiveis to seek the course that will generate
the greatest benefitsfor theleast cost. M ost benefitscan be expressedin
terms d money but many cannot. Non-monetary benefitsinclude aes-
thetics or image, expansion potential, functional relationships, flexibil-
ity or versatility, safety or reliability, reductiond environmental impact,
political considerations, and sales and marketing. It isimportant to con-
sider those non-monetary benefits during the study, particularly when
allocating measurement units to functions.

Creativity

All Human Development, no matter what formit
takes, must be outsidethe rules; otherwise, we would
never have anything new.

CharlesFranklin Kettering
English Inventor

In Search of the Solution

The creativity phase consists d producing the greatest possible
number d ideasin ashort period d time. It isvery important to re-
member that the value management processinvolvesalternativeuse o
theleft and right sidesd the brain. Duringthe creativity phase, thereis
no roomfor judgment; think creatively, then evaluatecritically.

Creativity groups provide:

» Good mix d peoplewith no major power relationships.

* Positiveattitude; bdief that the project can be improved.

« Good communication; remove mental blocks.

*» Freeflowingideas,; no logica sequence.

» And remember that al grest ideas seem absurd when first proposed.

Creative individuals possess:

* Motivation; persistenced drive.
* Hexibility i n thinking; ability to abstract.
* Sengitivity to the problem.



* Originality; opennessto change.
* Toleranceto ambiguity.
The Creativity process addressesthe following items:
* Theproblemitself.
* Interacting problems.
* Risk factors; conflicts, resources, constraints, and so on.
» Additional undiscovered benefits.
* Implementation.

Creativity Applicationsin Value Management

Credtive thinkingisaproduct d theimagination
wherea new combinationd thoughts and things are
brought together.

LawrenceD. Miles

It isimportant in value management to direct the creative process.
Again, Pareto's Lawv has demonstrated that 20 percent d thefunctions
or elementsd a problem hold 80 percent d the resources expenditure.
Therefore, it isalossd time and energy to concentrateon the 80 per-
cent that hold only 20 percent d the optimization potential.

In aniterativevalue processlikeintegrated value management, itis
important to reevaluatethe " costly" functionsor elements before each
workshop because the preceding actionwill have changed the cost dis-
tribution.

Certain guidelinescan be given as to which items should be priori-
tized i n avalue management creativity session: itemswith highimme-
diateor life-cycleresource expenditure; continuousor repetitive resource
expenditure; high-riskitemswith undefined criteria; code or regulation-
associated items or constraints that appear unreasonable; and items
with high cost/worth ratio and above average user complaints.

Theteam |leader should ensurethat the environment stayscreetive,
enablingideasto thriveduring the entire crestivity phase. For that mat-
ter, he should encourage™ cretivity synergists* and discourage” creativ-
ity inhibitors™; he also must bewared “road-blocks” or "idea killers."

Creativity Synergists

Some circumstances— such as discontentment with the status quo
and curiogity, motivation, and perseverance—creste a favorable setting
for creativity, Others include competitionand necessity; no constraints
or “sacred cows'; ignoranced the past; origindity, open-mindedness, and
flexibility; liberty to advanceideaswithout criticism; effectiveinterdisci-
plinary communications; good human relations, repect, and recognition;
working with peers, and strong management support and participation.



Creativity Inhibitors

Other factors create a negative environment for cretivity; they in-
cluderigid and unbending rules, unwritten guidelines, fear to fail or o
ridicule, contentment with status quo, negative comments or road-
blocks, judgment, bureaucraticprocessesinvolving red tape, and intim-
idating superiors or colleagues.

Roadblocks

Roadblocksare statements that cut ideas short; they stifleidea as-
sociation and endanger the creativity process. They usually are exploit-
ed by peoplewho exerciseinfluence. Vaue management practitioners
should beawared them and keep them out d the workshop.

Here are 25 good "idea killers”:

It's not redlistic!

Why changeit?

It's beenworkingfor 25 years!
Thisisnot theright time.

It's not part d our mandate.

It would be too difficult to manage.
Let's form acommitteel!!

It would modify habitstoo much.
It's asTUPID idesl

10. 1t will never work...

11. It's agood idea, BUT ...

12. 1t doesnot apply to us.

13. We have already thought about it! 2
14. Le's waitalittle more...

15. Itll cost too much.

16. Managementwill never agree.

17. Weve dready tried it.

18. It doesn't correspond to standards!
19. Were dreadytoofar ...

20. Wed haveto start dl over again.
21. Wedont havetime.

22. Think about security?

23. It's technically impossible.

24. No!

25. No! No!! NOm!

WoNoA~AWNE



Form

LISTING IDEAS

CREATIVITY PHASE LIST OF IDEAS
Function: ... Page: 00
Element: ... Sub-element: ...
"LISTI D W WITHOUT JUDGMENT" ® A: Accepted R Rejected
Evaluation

Seek the Best, not Perfection.

Stephen . Kirk
AmericanVdue Specidist

Don H. Stafford very thoroughly described the different evaluation op-
tions offered to the value study team in his article, " The Judgment
Phase—More Than One Way to Skin a Cat," which isthe main source
for this section (1995).

The purposed theevaluation phaseisto identify and select the best
ideas for further development. It is afact that the team does not have
enough time to develop all o the good idess; therefore, the workshop
process must focus on the best ideasfor development in order to achieve
the best value. Efficiencyin adequately devel opingthose ideasthat have
the most merit isasimportant as their devel opment.



Theteam and leader must determineamethodology to identify the
best ideasin atime-efficientfashion. Experienceindicatesthat there are
three criteriathat appear again and again in idea evaluation: inherent
valued theidesas; expected cost savings, and likelihood d the owner and
designer acceptance.

The process used to accomplish the judgment phase must set lim-
its on the number d ideasto be developed. The team should first seg-
regate idess, identify priorities, and then separatethose ideas to be de-
veloped from those to be discarded.

Segregation d ideas involves dividing the ideasinto different cate-
gories. In generd, four groups d ideas are identified: ideasthat dimin-
ish resource expenditure; ideas that avoid resource expenditure; ideas
that improve project performance; and ideas that increase resource ex-
penditure but still resultin better value.

Priority identification focusesthe team's effort on ideasthat should
be developed first. It also may separateideasthat the team will develop
from thoseit will try to develop only if thereis enough time. Most im-
portantly, aline must be drawn to separate those ideasto be developed
from those which will be discarded. This requires proper application d
the combined judgment, knowledge, and experienced those drawing
theline.

Thefirst ruled evaluationisto eliminateall ideasthat do not have
obvious reasons to be kept for development. Oncethisruleis set, the
teamwill establish the rulesfor selection and ranking o theideasto be
developed and then will choosea method d rating ideas.

Basicaly, there are three selection/ranking methods available to
choose those ideasthat will be kept for development; each has multiple
choices: leader decision, mgjority decision, and consensus. Rating cri-
teria can vary from a simple "accepted—rejected” to more sophisti cat-
ed weighed matrix methodswith lotsd variables. Again, thetime allo-
cated to development and the type d study will decide which path
should be chosen.

Eliminating Ideas

In order to be kept for devel opment, each idea must have a ™ cham-
pion” whowill defend that ideaand lead its development. If an idea does
not find a champion, it is eliminated. Unfeasibility o the idea within
the scope (time, cost, and so on) d the project can be a good argument
to reject it, except if itisan ideawith so much valuethat it isworth
changing the project parameters. If it is established that there is no
chance for an ideato be accepted by the client/customer, there is no
sensein pursuingit.



Selection/Ranking Methods

LEADERDECISION

Theleader decision approach caststheval ue manager team leader in
adictator role based on hisown judgment and experience, asinput from
other team membersis not included in thistyped judgment process.

There are, however, some advantages. Fird, it isvery fast. With an
inexperienced team, it circumventsa very time-consuming process, as
the team members learn while performingthe judgment. Also, if the
owner or designer has specificfocusissues, it ensuresthat they are con-
Sidered. It maximizesthe time for idea'devel opment.

O course, there are disadvantages, aswell. It does not providefor
incorporation d the knowledge and experienced the entire team and
can result in the team missingsomegood idess. Also, it requires avery
strong leader, particularly if the team members are experiencedin value
engineering.

LEADERDECISION W TH DISCUSSION

A variationd theleader decision technique adds a second step con-
sisting d the discussion and review d the decisions. Iif ateam member
championsadon't develop” or "'design suggestion” idea, thisideaiisre-
examined. Theleader continuesto havethelast word, but additional in-
formationisgained from the team members. Another way isto ask each
team member to review theideasin his disciplinearea. Proposed changes
arediscussed briefly, but thefinal decisionisstill made by the leader.

An advantage d this method is that athoughit's not asfast asthe
leader decision process, it also isfast. Another advantageisthat it in-
cludestheelement d team member experience, dlowinginput from the
technical expertised the entire team, and increases the quality o the
ideaselection process. If theclient hasidentified specificfocus, it ensures
consideration, and it still providessignificant timefor idea devel opment.
This method dlowsteam membersto spend timein avery efficient fash-
ion, providinginput to edit, rather than create, theinitial judgments. The
disadvantagesare that this technique requires a strong leader and takes
moretime than both the leader decision and the voting process.

MAJORITY DECISION

Thefirst step o the majority decision approach is the determina-
tion d how many votes are required for an idea to be developed. The sec-
ond step consistsd voting for those ideas deemed to have merit. Each
team member is given an equal number d votes, normally hdf to three
quartersd thetotal number d ideaswhich can bedeveloped. Theteam
should be instructed to vote following these guidelines: no more than
onevote per personfor an ideg; votefor theideasthat arebest for dl dis-
ciplines; vote independently d the other team members; and vote in




your disciplinefirst. The cut-off is determined based on the number o
ideas the team can develop.

Thismethod isvery fast; it combinesspeed with input from theen-
tireteam. It is particularly useful when conducting short-duration stud-
iesand when theissues are relatively straightforward. At the sametime,
itsdisadvantageis that it offerslittleogportunity for i nteracti onbetween
the team members.

VOTING WITH DISCUSSION

The voting with discussion methodology is a modificationd the
voting process,; it adds a discussion step. If discussion is conducted be-
forethe vote, each ideais debated briefly with no morethan two indi-
viduals permitted to make commentsin favor or against theidea. If dis-
cussion occurs after thevote, it islimited to those ideas that someone
fedls have been wrongly judged. The after-votingdiscussion is more ef-
ficientin termsd time required.

Among thismethod's advantagesis that it combinesspeed with in-
put from the entire team and is particularly useful when conducting
short duration studies. Its main disadvantageis that it provides only
limited documentation d the selection process.

CONSENSUS

The consensus methodology is either a one-step or a two-step
process: discuss and rate ideas; and/or check against production capaci-
ty and re-rateif needed. There are two important decisionsto be made
before using this method: which selection method to usefor disputeres-
olution and which rating system to use. Regardlessd which selection
method or rating systemis used, the techniqueencourages input from
al team members. Thetotal number d ideas selected for devel opment
still must be compared against the development capacity d the team.

This approach is particul arly effectivewhen the team focusesquick-
ly on the salient issuesin thediscussion. It is most gpplicablein longer
workshopsand is very valuablewhen important owner prioritiesexist
but are not easily defined. When owner representativesare present in
the workshop, this is probably the most effective methodology for in-
corporating owner input into the judgment process.

This method's main disadvantage isthat it takesalot o timeto
properly accomplish consensus; judgment takes place in an environment
d freediscussionthat can easily get out d hand.

Rating

SIMPLE RATING SYSTEM
There are basicaly three approachesto the simple rating system.
Thefirst isasystem usinga numerical rating from one to ten, with ten



representing the best and one, the worst. Most value team leaders omit
the number five in this system because it does not reflect a choice. Ex-
perienceindicatesthat with thissystemit isdifficult to prevent the team
fromwastingtime debating small rating differencesin theidess. Ye, Jer-
ry Kaufman has developed an effectiveone to ten rating system that he
cdls"GH," or " Gut Fed Index" (1992) It involvestheused "flash cards®
that go from “no way, too risky" (one)to "'super, go—a winner” [ten).

The second system either uses numerical ratingsor letters (A, B C,
and so on). This is avery effective system in the sense that it alows
enough latitudefor judgmentwhile, at the sametime, limitsdiscussion.
Therating usually isset asfollows 4 or A indicatesthat theseideaswill
be developed; 3 or B meansthat theseideaswill be developed if the team
has enough time; 2 or C suggests that although these ideas have some
merit, they will not be developed by the value engineeringteam (op-
tional);and 1 or D indicatesthat theseideas havelittle merit and, there-
fore, should not be considered.

The third system is a simple pass/fail system that usually is ex-
pressed by "accepted” (A)or "rgected” [R).

LI1ST OF ADVANTAGES/DISADVANTAGES

This method consistsd establishingthe advantages and disadvan-
tagesd each ideaand then comparing them to each other. It isvery &f-
fectivewhen examining aternativesto an existingproduct or design, but
itislessuseful for anew product or project. It asoislessobjectivewhen
ranking functions.

WEIGHED MATRIX

The weighed matrix evaluation method is the most complex and
time-consuming d all the methods discussed here. Good examples d
weighed matrix are the combinex method developed by Fallon and the
weighed evaluation and quality modeling methods developed by Steve
Kirk and Smith, Hinchman & Grylls(SH&G), aswdl asthe evaluation
method described by H.R. Sandberg (Fallon 1965; Smith, Hinchman &
Grylls 1993; Kirk 1994; Sandberg 1983).

Theweighed matrix method requires at least four steps to accom-
plish (eightsteps for combinex): (1)select evaluation criteria; (2)assign
relativeweightsto criteria; (3)evaluate each alternativeagainst the cri-
teria; and (4)compare and select the alternatives offering best value.
This method isthe most sophisticated d all evaluation methods, and it
can be used with many variations. Each practitioner is encouraged to ex-
plorethis processto find the optimal variationfor his own needs.

SeLeCT CRITERIA

It isbest to limit the number to about fiveto fifteen criteria; the sdlec-
tiond thecriteriaisvery importantto thevdidityd this judgment method.
Each criterion must beindependent d the others and specificto the project




under review. Only criteriathat have significant impact for the customer
should belisted. Asfor functions, technica criteriashould not constitute
most d the selected criteria Letterswork much better than numbersfor
identifying criteriabecausethereis no ratingattached to letters.

AssIGN CRITERIA WEIGHTS

If only two or three criteriaare to be used, it will be relatively sim-
pleto attach an appropriateweightingd the criteria. When more crite-
ria are being consdered, the basic method accomplishesthe weighting
between only two criteriaat atime. Comparisonsare to be based on two
assumptions: all alternativesmeet at least minimum requirementsfor
each criterion, and, when choosing between two criteria, the other re-
mains constant. When comparing two criteria, many issues can be con-
sidered; Smith, Hinchman & Grylls (SH&G) suggests conducting the
discussion aong the lines d needs versus desires, important versus
unimportant, and trade-off versus non trade-off.

If thereisno significant difference, both areentered into thesquare;
otherwise the letter o the dominating criterion is entered into the
square. The evaluator determinesthe level d preference; theweighting
number (1@3 to 1@5)isthen entered into the square following thelet-
ter. The criterion with the highest scoreis assigned aweight d tenin
theweight column, and theweightsfor the other criteria are calcul ated
proportionally.

For optimal objectivity, the calculation d theweightsshould not be
done until after the evaluation d alternativeshas been completed. For
greatest effectiveness the weighted evaluation process should be a
"blind" process.

EVALUATEALTERNATIVES

Evauation d the alternativesis accomplished by measuringthe per-
formanced each ideaor alternative against the criteria developed dur-
ing the previous exercise. Ideaswill be given ascored either five, rep-
resenting excellent, four or very good, three or good, two or fair, and one
or poor, considering how each idea ranks against each criterion. Aseach
score may vary from individual to individual, it isimportant that the
customer be represented during this phase or at least has the opportu-
nity to review and comment on the scores.

Inthecased tradeoffs, it isimportant that alternatives meet the cus-
tomer's minimal requirements; in other words, a balance should dways
exist between the expected quality and the resources needed to attain it.

SeLECT CuT-OFF POINT

Before selecting alternatives, the team should quickly review the re-
sults d the evaluation for any obvious distortions and readjust the
score accordingly. Sometimesdistinctionsare fairly obvious, sometimes
they are not. The professional judgment o the leader and the team
members—in combination with an assessmentd the time available for



development, to select those ideasto be developed further, and to deter-
minetheorder inwhich they should be devel oped—must be relied upon.

The chief advantaged this method is that, when properly executed,
itisthemost thoroughd all methods. It ismost useful when therearea
relatively small number d optionsto be evaluated, and the relative mer-
itsareeither not clearly obvious or not developed to asufficient degreeto
permit selectiond the best aternativesby oned thefaster methods.

It is avery vauable method when evaluating projects at the plan-
ning stage. It alsoisuseful when afew d the options need deeper eval-
uation, eventhoughamajority d the alternativesmay be selected by an-
other method. It is more appropriatein lengthy studiesand providesthe
best documentation.

Yd, its disadvantageisthat agreat ded d timeisrequired to eva-
uate each alternative. It islessuseful on short studiesand on studiesin
which awideranged alternativesare desirable.

DeLPHI METHOD

The Delphi method was developed at the Rand Corporation in the
fifties. It consistsd expertsevaluatingideas on an individual basisin a
seriesd cydesuntil consensusis reached. The objectiveisto obtainatrue
consensuswith the least possiblecompromisedueto group influence.

This method can be useful for a product under devel opment since
the processisvery similar to the iterative design process and enables
identifying risk areas and potential optimization alternativesin a more
timely manner than performingthe entire design process. However, as
for theweighted matrix, it should be used on alimited number o ideas
and only when the problem under study iswell defined; otherwise, it can
bevery time consuming.

Conclusions

Each d the judgment methods described possesses strongand weak
points. The degree d applicability d each to an individual workshop
varieswith the study duration, skill level and personality o the team
leader, and the complexity o project issues. For generd use, the leader
decisionwith discussion, majority decision, and votingwith discussion
methods probably are the most effective. The weighted matrix method
isvaluablefor longer workshopsin which very comprehensive recom-
mendations should appear. Usually the 1@4 simplerating system com-
bined with thevotingwith discussion method isagood compromisebe-
tween efficiency and effectiveness.

It is recommended, though, that one bear in mind that all d these
methods arevaluableonly if they relateto the customer's needs. Vdue
depends on quality, schedule, and functionality as much as on capital
cost and life-cyclecost.
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Weighted Matrix Example

Comparison Factor
4- Major Preference

3- Medium Preference
2- Minor Preference

1- Slight Preference
No Preference- One!lPoint Each

ALTERNATE

- L - - - - - . [

5- Excellent 4- Very Good 3- Good 2- Fair 1- Poor

Development

The development phase d avalue study is the prelude to the recom-
mendation phase. Both phases are linked by the same objective; i.e.,
convincetheclient's team that the proposed dternativesareworth im-
plementing. The main reason for this phaseis to prepare proposa im-
plementationby developing the alternativesthat have beenidentifiedin
the previous phase.

Favoring Implementation

In order to favor implementation, it is very useful, at this stage,
to review the customer-oriented values or objectives that have been



identified earlier. Inthe cased integrated value management, it is ad-
visable to reconsider or revalidate those objectives, since they might
have evolved during the course d the project. It also is advisable to
brainstorm about who the decision-makersare and what their specif-
ic benefitswill be.

Technical studies—as well as feasibility, quality, life-cycle costs,
time, and risk impact assessment—will be conducted on each value
management proposal (V MP).Vaue management proposalsshould be
SMART, that is; specific, measurable, achievable, redlistic, and time-
framed.

It isimportant, in order to optimize the number d proposalsthat
can be studied and presented to the client, to detail these studies to
the minimum required to enable the stakeholders to make asensible
decision. More than one alternate can be suggested for each proposal
in order to give achoiced options to the stakeholders in considera:
tion d issues at hand. Thevalueteam must beware d presenting too
many proposals or options, thereby diluting the significanced each
d them.

Classifying and Estimating Proposals

Before any other step is undertaken, value management proposals
are classified by trade, component, element, function, or any other ex-
plicit system compatiblewith the client's objectives. All similar value
management proposalsare grouped and/or combined. Only the distinc-
tive ones are kept; al those that relate to the same concept are consid-
ered asalternates or eliminated. The god isto bringthe number d pro-
posalsto a minimum and eliminate repetition.

I n order to choose the value management proposals that should be
presented to theclient, and consideringthat a thorough selection has al-
ready been donein the previous phase, the most important issueat this
stageistheir implementation potential .

DeTAILED TECHNICAL DEVELOPMENT

Each proposa will be supported by adetailed technical analysis. The
value management proposal will be compared to the actual situation or
expected performance objective; if the objectivecannot be reached, rea
sonswill be provided.

CosTING

At thisstage, all cost assumptionswill bevalidated and document-
ed by theteam's cost experts. Life-cyclecostswill be calculatedfor each
value management proposal and used to compare each alternate. Sav-
ingsor increasesin costswill beidentified.




| DENTIFICATION OF CONSTRAINTS

Constraints and conditions d implementation are addressed for
each value management proposa and alternate. Theranged constraints
and conditionsshould bethesamefor all proposals. Comparisons must
be made on the same assumptions that areto be documented; compare
"gpples to gpples,” so to spesk.

Al constraints pertainingto theval ue management proposal (codes,
environment, lega issues, and so on), aswell as conditions d imple-
mentation (redesign,delays, increasein capital cost, changein cashfl oy
quality, and so forth) should be documented and assessed; mitigation
methodswill be determined.

FEAsIBILITY STUDY

For each proposal, the valuestudy will determinethe expected pay-
back period; i.e., cost d value management proposal versus time to
reach break-even point. The team will performabenefit/risk analysisby
assessing the expected risks versus the expected benefits. These can be
monetary or non-monetary, but the measurement unit must be the
samefor both the risk and the benefit.

Value Management Proposals (VMP) Forms
DETAILED VALUE MANAGEMENT PROPOSAL FORM

DEVELOPMENT PHASE VALUE MANAGEMENT PROPOSALS

Function: VMP NO:
Page: 01

Element: Sub-element:

Current Design Cost: $

Description of current design, Criteria, Alternates, Benefits, Risks, Analysis and Recommendation

Note: If needed, add sketches. calculations, estimates, and other pertainingdocuments
Summary of Present Value (PV) of potential savingsand classification of alternates
| ALTERNATE i 1 2 I 3 i 4
| CAPITAL COST | 1%
| ENERGY COST I [
| O&M COST 1 s
| TOTAL PV | s
| CLASSIFICATION ! I

@ o

o



Li1ST OF VALUE MANAGEMENT PROPOSALS

Devel Opment Phase LIST OF VALUE MANAGEMENT PROPOSALS
Elementor Page:
Disciplne:

« When VMPs constitutealternates of the same proposal, only one cost should be included in the
total cost of reductions.
** Status: A (Accepted) R (Rejected) P (Pending)

1. TECHNICAL MERIT

A. No reduction of Quality or Performance
B. Acceptable reduction of Quality or Performance
C. Major reduction of Quality or Performance

2. IMPLEMENTATIONDELAY

1. One week or less
2. From1 to 6 weeks
3. More than 6 weeks

. Total estimated implementation cost

Total of potential savings

Percentage o f potential savings

Capital costincrease (if any)

. Presentvalue of future savings (LCC) ( years)
Note: Redesign costs are not included unless otherwise specified

N oA W



Recommendation

Customersbuy benefits, not features. /...] Buyingisa
highly subjective, personalized process of determining
relative value.

Gregory D. Githens
Project Manager

The presentationlrecommendation phase's objectiveis to demonstrate
the overal valueincreasepotential for the project, aswell asthat d each
individual proposal. The valueteam's recommendationsand proposal
implementation conditions are presented to the stakeholdersfor their
approva and final decision on implementation.

Recommendations You Can't Refuse

It is advisable to decidethe format d recommendationsbefore de-
velopingthe proposalsin order to be able to focus on the elementsthat
are relevant to the chosen type d presentation.

IDENTIFYING THE TARGET(S) (WHO)

The team should identify key managersto attend the presentation o
proposals. They must havethe power to makedecisonsand will formthe
steering committee. The"champion” d implementation usualy is the
project manager; the team must envision thewaysin which theimple-
mentation d proposalswill benefit both the executive and the manager.

ReVIEWING THE OBIJECTIVES (WHY)

Inview d theresultsd the study, thevaue teamwill review the ob-
jectivesthat have been identified at the beginning d theworkshop and
reexamined regularly during the study. They will assesstheir continued
relevanceand modify the perspectived thevalue proposals, if necessary.
These objectiveswill be presented as away d introduction in order to
remind everyoned theissues at stake.

PRESENTING THE CONCL USIONS (WHAT)

The presentation o conclusions should be specific, measurable,
achievable, redlistic, and time-framed aswell as' short and sweet." Rec-
ommendations should be direct and contain asummary d the expect-
ed benefitsfor each specific stakeholder.

The following are to be included i n the presentation o each pro-
posal: selection criteria, life-cyclecost analysis, non-monetary issues,
and implementation conditions (redesign, additional studies, procure-
ment impact, validation, delays, and so on).



RECOMMENDING SOLUTIONS

Duringtheinformationphase, theteam listed potential areasd im-
pact for thestudy. They assessed risks associatedwith theimplementa
tion d those results, confirmed quality expectations, and explored part-
nering issues. If this procedure has been iterated throughout the
sudy —by integrating project management and value management—
surprises will be greatly reduced during the implementation process.
Also, ways d dealing with unexpected occurrences will be provided,
thereby easing value management proposal i mplementation.

Each valueteam member will be given thetask d persuading man-
agement d her respective group to endorse the value proposals. J. J.
Kaufman suggeststheformation d a management "' steering committee”
that will accomplish the followingsteps: management deliberation, de-
cision (go/no go), establish priority, assign responsibilities, alocate re-
sources, and follow up (1992).

It is advisableto get the expected membersd this " committee” to
attend the presentationin order to obtain commitmentson the spot. For
that reason, an implementation plan must be prepared and an imple-
mentation " champion' has to be identified during the presentation.

THE IMPLEMENTATION PLAN

Thefirst step d theimplementation planisto identify the individ-
uals responsiblefor implementation; usualy, it isthe project manager's
role. The teamwill try to securethat individua's commitment to im-
plement the value management proposals as well as a commitment
from management to support him.

The implementation planwill providefor effectively planned tasks
and activities throughout the project management process, approva and
control points should be established through a sensible milestone sched-
ule. Animplementati on success measurement method and report process
isto beincluded in the plan, aswell. Targeted value procedures can be
plannedin cased deviation from the plan.

Types of Presentation

REPORTS

Written reports arethe evidencethat remainsafter theflareis gone.
They should bewell organized and cover the value study processin de-
tail. Therearebasicallytwotypesd reports: management report and de-
tailed report. A typical tabled contentsis presented herefor both types
d reports.



M anagement Report

A
B.

Executive Summary
Background o Project (goals, expectations, parameters, con-

straints, and so on)

C.

OOw

>0 TIOTMO

Objectivesd theVaue Study

1. ReestablishGoals

2. Restatethe Problem

Summary o Proposals

Benefits

Recommendations

Implementation Plan (including mplementation conditions)
Conclusions

etailed Report

Introduction

1 Ligd participants

2. Agenda

3. JobPlan

4. Outline d Vdue Study Process

Classification o Vaue Management Proposals (VMP)

Summary o Vdue Management Proposas

Detailed Vaue Management Proposals grouped by function/

element/component

1 Listd proposals

2. Detailed proposal

Annexes

1. Completelist of ideasfrom crestivity phase

2 Backupfor estimates, life-cyclecosts, quality, risk assessment,
and other supporting evidence

3. Supporting material (plans,technical specs, standards, reg-
ulations, and so on)

AuDIO-VISUAL

It is dways advisable to usevisual aidsto enhancethe presentation
d proposals. High-quality overheads are quite easy to preparewith to-
day's computer programs and have a high impact. It dsoisfacileto pre-
pare a computerized presentationif one hasacomputer screen projector.
Visua aidsdways should be considered as a tool to enhancecommuni-
cation and not as an end i n themselves.

VERBAL
There dwaysis aneed for averba presentationto the client. Each
"'champion™ usually will present his recommended proposalsand discuss

them.



Managers are awaysvery busy; therefore, the total presentation
should not last more than one-half hour to one hour. The presenta-
tion should be organized accordingly and priority given to the value
management proposalswith the most value and/or implementation
potential.

Verba presentation is organized into three steps: identify subject
(objectivesand conclusions); present in detail, listing prosand cons; and
repeat and emphasizeconclusions.

Follow Up of Implementation

In modern VA [valueanalysis],|mplementation is step
one. [...] Implementation ratesd a properly
conducted VA study are typically very near 100%.

Theodore C. Fowler
AmericanVdue Specidist

Firgt, it isimportant to understand that it is not the value team or
leader's role to implement value proposals. Too often in the past,
though, value practitioners have not focused on implementation; they
have been satisfied with a "' potential™ percentaged savings. In today's
competitive market, however, value practitioners must follow up on the
value proposalsd thevaluesudy. Thisiswherethe"ilities' d aproject
becomehandy again as achecklist. Typicaly, thefollowing stakeholders
have to be supported.

THE CUSTOMER

The customer might need to reassessa proposal against his needs.
If his needsevolveduringthe project, thevalue practitionerwill need to
restate them. Every proposal should bear a benefit for the customer and
consider its affordability.

THE PROJECT MANAGER

Thevalue practitionerwill assist the project manager in the evau-
ation d change proposals regarding producibility (constructibility) and,
in project team meetings, to answer questions about the value manage-
ment process and the proposals. Sound value management proposals
should ad the project manager to avoid potential problems and risks.

THE DESIGNERS

Thedesignersshould be paid if value management proposalsinvolve
redesigning as part d the project; the value management practitioner
should support them. He alsowill help with the developmentd pro-
posals. Each proposd that affectsthe quality d thedesign (functionalor
technical) should be reviewed and approved by the designers.



THE OPERATIONS AND MANAGEMENT MANAGER

The value practitioner is supporting the operations and manage-
ment peoplewhen assessing the reliability, maintainability availability,
and operability d each proposal.

THE MARKETING TEAM

Thevaueteamwill ensurethat the proposalswill improve the prod-
uct's marketing capabilities.

THE UsSERS

Theusers (consumers)care about usability, flexibility, and socia ac-
ceptability, al which should be considered. The users needs should be
included in the customer's needs.






Valuel ntegration

Examining Project Management Methodologies

We must end the debate about whether the Vdue
methodol ogyiswhat should be used "instead of "
something else, and recognize that it isa valuabletool
to be usedin concert with or in support of other
programs.

Ginger Adams, President
Society o American Vaue Engineers, 1996

Many new management techniquescome and go every year; afew have
been around for awhile and seem to be here to stay. Project manage-
ment (PM),total quality management (TQM),designto cost (DTC),
risk management, and partnering are among those techniques which
can be combined or integrated with value management. Some other
techniqueshave been developed and incorporatedinto value studies and
have become methodologiesin their own right. These includefunction
analysis, quality modeling, cost/worth modeling, customer-orientedval-
ue engineering (COVE) strategic value planning (SVP),and Cahier des
chargesfonctionnel (CdCF). Vdue practitionersshould be avared the
existenceand the use d these methodol ogiesand techniquesin order to
be able to integrate them, when required, or to use value management
when exercisingthem.
Wewill now examinethree d these methodologiesand their inte-

grationinto value management.

Risk Analysis

There's never enough time to doit right the first time,
but thereisalwaysenough timetodoit overif it's
wrong.

R. Max Wideman,
Fdlow, Project Management I nstitute




Risk analysisis becoming more and more unavoidablein project man-
agement. Project managers now are asked to identify and assessrisks as
well asto find solutions to mitigate them. Risk experts have developed
their knowledgeinto an elaborated statistical sciencethat is not easily
accessibleto thelay-person, namely: theclient.

Risk management, though, isarather simpleproactive processthat
can be integrated easily into the value management study. Risk man-
agement integration can improve the impact d value proposal imple-
mentation by making the customer awared potential risksand solu-
tions to avoid or mitigate them. Thomas E Papageorged the Georgia
Institute d Technology, has developed a simple way to integrate risk
management into the concept and development stages d a project
(1988); it isoutlined here.

What Is Risk?

Risk isdefined as an exposureto the possibility d loss or damageto
people, property, or other interests. Risks are present in every aspect o
doing business and offering services, ranging from the most obvious and
simple problemsto obscureand highly complex situations.

Thefirst stepin controlling risksislearningto perceive and catego-
rizethem. I n order to perceive al possiblerisk situations, therisk man-
ager must have a clear understandingd risk. For some businesses, risk
isapotential problem that must be avoided at all costs. For others, risks
are an accepted part d business that must be controlled and managed.

Unsolved risk problems often terminate in litigation. Typical risk
losses or harm can includelossd reputation and/or business, reduction
in qualified personnel, loss d revenue, physical harm to employees,
physical damageto the project, reductionin the quality d the project,
and bankruptcy.

RISk IDENTIFICATION

The risk manager cannot aways anticipateevery risk involvedin a
project. However, it is helpful to try and identify as many risks as pos
sble, includingimprobablerisks. There are afew principlesto followin
order to increaserisk identification. It is essential to identify all poten-
tial risks—adl levels, frominternal to externa —as early as possble; do
not allow any problem to go unnoticed or unresolved. Closaly evaluate
every participant's ability to perform, including both shortcomings and
strengths. Evaluate contractual conditionsand obligations, ensuring that
contracts are comprehensive, precise, and fair. Eva uate existing project
conditions, taking care to identify project restraints or constraints that
might resultinlossor harm, and, findly, provideand implement asys-
tematic risk problem identification procedure.



PHASES OF Risk
Risk can easily go unnoticed until it has developed into loss or
harm. The risk manager should be awarethat every risk has three phas-

es potential problem, actual occurrence, and impact.

Risk / Planning I Implementation
$ Value

Period when
Highest Risk
is Incurred

Amount

Project Life Cycle Time

Figure IV-1 Risk Versus Amount at Stake (R.M. Wideman, 1991)

The potentia problemis not harmful and does not producelossun-
til it movesinto the occurrencephase or the impact phase. The occur-
renceisarisk problemthat isnolonger potentia but isin progress. Risk
occurrences generally are categorized into two genera types: risks that
can be eliminated or minimized by using pre-planningtechniquesand
risks that are unpredictable surprise situations solved by developing
"fire-fighting" techniques. Potential problemsand risk occurrences must
be resolved by using problem-solvingtechniques.

Theimpact is the actual lossor harm to people, property, or other in-
terests. Although theimpact d risk occurrencescan be minimized, itisas-
sumed that such impactsare essentialy final and irreversible. The degree
d actua impact usualy depends on managementd thefirst two phases.

CATEGORIESOF Ri<
Each risk development processfalsinto one d three categories.

SINGLE RIsks

| Risk Impact

SERIAL RIsks 7
—» Risk Risk

Risk | Impact |



Singleriskssharesuch characteristicsasthat they usually occur over
adefined period o timewith a clear beginningand endingtime. They
can be described as single activities or events, as there usually are no
other risk eventsoccurring at the sametime. Also, their impacts do not
contribute to the development d other risk situations.

Serid risks develop from a progresson d what might appear to be
severa risk events. However, instead d being independentd each oth-
er, each single event impacts other events, and they share some charac-
teristics. For example, each d the eventsin achain d reactionswould
not develop into an impact without the preceding events contributingto
theimpact. Also, the total impact d aserial risk isthe combined effect
d al thesingleimpactsin the chain.

Concurrent risksareacombinationd two or moreindependent sin-
gle and/or serial risk situations that occur at the same time.

RisK ASSESSMENT FACTOR (RAF)

The risk assessment factor isaweighted product d probability and
sensitivity used to compareeval uation criteriafor probability and sensi-
tivity. Probabilityis the potential that the risk will developinto an oc-
currence or impact. Sengitivity isthe estimated magnituded impact the
risk would haveif not addressed.

Risk Management

The risk management processis aformalized planning processthat
identifies both obvious and obscure risks. It provides a framework for
identification, evaluation/implementation, and resolution d risk. Risk
management is a process and a control system for project managers to
formallyidentify risks and either accept or reject each risk, reduceits po-
tential impact, or eliminate it altogether.

Risk management is implemented to avoid unnecessary impact
costs, minimize crisis management, optimizeutilization d limited re-
sources, and appropriately transfer risks. Self-insuring risks are part o
risk management.

Risk managementinvolvesthe preparationd arisk managementplan
(RMP)involvinga problem-solving methodology constitutinga systematic



approach based on the usaged multipleresources. Al it isaniterative
process, divided into thefollowing steps:

| Identify the problem |l———-|
t o
l Determineresponsibilityfor resolution

L

I Placein priority list |

| Establish Timeline for resolution |
v

| Facilitate solution development
-

| Facilitate solution implementation |

L Follow-up |
X
YES A)biem

—~

END

For each risk problem, a specific problem-solving theory should be
applied. Risk problem-solvingtheoriesinclude the analytical approach,
theintuitive approach, or acombinationd both.

The analytical theory involvesthe solution o a problem through
mathematical, scientific, or engineeringprinciples[sensitivityanalysis,
probability analysis, Monte Carlo simulation, and decision tree analy-
sis, for example). Most risk problemsthat involve too many variables
cannot be solved through the analytical theory.

Theintuitive theory includes the use d value engineeringand life-
cydecostingprinciples. It isbased on rational problem-solvingtheories,
experience, accumulated knowledge, and practicality [brainstorming,
Delphi method, and decision theory). One very efficient method is the
elimination process that very quickly narrows possible solutions.

To successfully control risk, asingleindividual should be responsi-
ble for conducting and monitoring all steps o the problem-solving
methodology.

Ris< MANAGEMENT PLAN

Theobjectivesd arisk management plan include providing compre-
hensivedocumentation, risk identification process, and a control system
composed d control schedules, arisk control system, and documentation
control and reporting. Therearefour distinct stagesin the development d
therisk management plan. Thefirst stageisthe planningstage that occurs




before any commitmentshave been made to implement the project. The
second stageisthe analysisstage, whichisimplemented just before start-
ing development. The third stage is the implementation stage that takes
placein the beginningd the project's implementation, and the last stage
is the maintenance stage, which involvesthe follow up and maintenance
of the plan throughout the project.

The planning stage consists d identifying and analyzing all major
risks associated with the project. This step can be combined with the
function analysisworkshop. The god at this stageis not to identify
every project risk but rather to determineif the project isdesirableor if
it should befundamentally reviewed.

The analysis stage involves the identification, prioritization, and
evaluation d risk pertaining to the development d the project. It should
be combinedwith the concept stagevalue analysisworkshopsinceit re-
quires credtivity, evaluation, and development d risk avoidance or mit-
igation proposals. This step can be repeated before implementation o
the project.

During the first two steps, the god is to eliminate risks or modify
the project in order to avoid them by early identificationand proactive
problem-solving. Those two steps are team-oriented and, therefore, sub-
ject to integrationwith value management. Risks may be unrecognized,
unrnanaged, or ignored by default, but oncethey are recognized, acourse
d action must be set by the team to control them. Some examplesfor
how to tacklea risk include the following: no action taken (voluntarily
absorbed); avoided (bytaking appropriatesteps); reduced (byalternate
approach); shared (jointventure, association); transferred (insurance,
contract); retained and absorbed (contingency, allowance); or any com-
bination d the above. '

Thethird and fourth steps concern the risksthat cannot be avoid-
ed and haveto be resolved and are more specifically rdated to individ-
ual investigationby the risk manager.

Theimplementation stage consistsd analyzingall previousriskin-
formation and conductinga detailed analysisd the entire project. This
procedurewill enable the project manager to adjust strategy, planning,
and control systemsto eliminate or minimize risk impact early inim-
plementation.

The maintenance stage concernsthe actual dealingwith type | and
typeII risk impacts. If the three preceding stages have been performed
wadll, this stageshould be a relatively easy task to accomplishfor the risk
manager.

PROJECT ORGANIZATION
Project organization addressesthe roles and responsibilitiesd key
participants and delineates the reporting structure and communication
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guidelines. It isan important part d the establishment d a risk man-
agement plan because it identifiesthe individua swho will be responsi-
blefor accomplishingtasks related to risk management.

PROJECT RIsK AsSESSMENT MaTrix (PRAM)

The project risk assessment matrix (PRAM)reviewsareasd risk
and classfies risks according to risk groups, risk e ements, and risk prob-
lems. It identifies potential risk problems by the project delivery phase,
also. Known potential areasd risk include ability/experience d busi-
nessl project management; quantity, quality, time, and cost; and design
and implementation services.

Abilitylexperienced management includes the following potential
risk areas. organizational structure, leadership ability, contracts, com-
muni cations, compatibleprogram and budget, adequatework load, team
members, professiona attitudes, managementinformationand control
systems (MICS), problem-solving methodology, and self-protection
mechanisms.

CONTROL SCHEDULES

Control schedulesused for risk management arethe project control
schedule, otherwiseknown as a"'what-if ?*schedule, and the risk con-
trol schedule, a potential risk blow-up

Risk CONTROL SYSTEM

Therisk control system includes arisk control index list, a project
risk analysissummary report, apriority andysisstatus report, and arisk
analysisworksheet. It provides a consecutive listing o key identified
risks, asummary d the risk resolution, and arecord d the project de-
livery phase duringwhich the risk wasidentified.

REPORTS/SHEETS

The project ik analysissummary report provides asummary o
key information from priority analysis status reports, a risk priority
number, and risk interdependencies. It aso provides risk priority, esti-
mated date d impact, and a record d the progressd risk resolution.

Therisk analysisworksheet providesarecordd the ongoing analy-
sisd therisk, fromitsinceptionto its completion.

Benefits of Risk Management

Risk management is an essential function d project management;
therefore, it is beneficial to include risk identification and analysis pro-
ceduresin thevalue management process. Benefitsd this procedurein-
clude: opportunitiesfor minimizingimpact costs, increased possibility
d achievement for project completion, lower occurrenced quality de-
fects, better control d scopedeviation, optimizationd resource utiliza
tion, and overall added value.



QualityModeling

Qualityisdirectly related to performance. If aproduct
works exactly as designed and expected,itis
considered a high-quality product.

Alphonse Ddll'lsola
Fdlow, SAVE I nternational

Dr. Stephen J Kirk, vice president & Smith, Hinchman & Grylls
(SH&G), presented quality modeling at the 1994 Society d American
Vdue Engineers conference. This method d analyzing customer quality
expectations and managing quality over thelifecycled aprojectisvery
simpleand effective. Although the presentationfocused on construction
projects, this method is readily adaptableto other typesd projects; only
the quality model elementswould have to change accordingly. Thefol-
lowing section is an edited transcript o Dr. Kirk's presentation.

Introduction

Modeling, measuring, and managing quality are critical to meeting
owner expectationsregarding the planning, design, and construction d
their facilities. The approach presented is based on total quality man-
agement (TQM )and consistsd three parts: modeling quality expecta-
tions, measuring quality conformance, and managing project quality.

Our experience has shown that this approachis equally applicable
to al types d facilitiesincluding financial, health care, industria, re-
search and development, and corporate officefacilities.

Modeling Quality Expectations

The quality model isthe entry point during the planning phasefor
establishing and devel oping the owner's project criteria. In an interac-
tiveworkshop setting, project expectations are identified, explored, and
documented. These expectations may involve schedule, image, flexibil-
ity, functionality, technical systems performance, budget adherence, or
any other issue that may shapethedirectiond the project. Therelative
importance between these competing values are explored, prioritized,
and documented with the owner.

The quality moddl providesathorough definition d the project per-
formance expectations required by the owner. SH&G has found that
most project expectationscan be organized into twelve competingval ue
elements.

Through collaborative workshops with the owner, a clear under-
standing, documentation, and prioritizationd the abovecompetingval-
ues areredized for the project. Theseexpectationsand godsareexplored




and discussed in the workshop. Specificowner definitionsd each com-
peting value are developed. The quality model consistsd narrative de-
scriptionsd each value and agraphicdiagramthat showsthe relative pri-
oritiesbetween the twelve major competingvalues.

For each element d the quality modd, up to six components may
vary dependingon the project type. For example, the componentsd "op-
erational effectiveness” for a health care facility might include average
length d Stay, staff cross-trainingefficiency, appropriate functional ad-
jacencies, just-in-time supplies ddivery, staffing ratio/patient/treat-
ment/visit, and "'right 9zing" (squarefeet/functional area).

For an industrial facility, the operational effectivenesscomponents
might include production rate, maximized utilization o equipment,
minimized process travel distances, just-in-timesupplies ddivery, gaff
hours/unit o production, and square feet/unit d production.

Element:
Quality Scale
Performance |
Minimum Acceptable Owner Expectation Ideal Solution
Component: Wt © 1 2 3 4 5 6

Air Quality 50 [

Air Filtration 35%
RH. (summer): 50-60%
RH. (winter): No suppl.

Outsideair: 20 CFM/pers.
1

Figure V-2 Quality Measurement Scale

Figure 1V-2illustrates the quality measurement scalefor the com-
ponent "air quality” d the"engineering performance” element. These
measurement scalesarelater used to evaluateaternativesas the project
begins to moveinto the design phase.

The participantsin the quality model workshop normally represent
five pointsd view so that when a consensusdecisionis reached, all ar-
easd interest have been addressed. Thesefive typesd participantsin-
cludethe owner (financial),user (functional use),designer (architects/en-
gineers), builder/constructor, and facility manager (operations and
mai ntenance).

This collaborativeworkshop environment involving the client and
the analysis/engineering team helps to build a clear mutual under-
standing d objectives, how the facility should perform, what issues are
the most important, and, most o all, what the client ultimately re-
quires, both tangibly and intangibly.
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Figure IV-3 Quality Model

FigurelV-3illustratesa quality model diagramfor a new university
science building. It represents the relative weighting d importance
among thetwelve quality elements. A low responseindicatesan element
isless important than other elements. Theweightingfor each element
is determined by consensus among thosefaculty membersin attendance
at theworkshop on the campus. Followingisan interpretationd there-
sultsshownin FigurelV-3.

Measuring Quality Conformance

Measuring quality beginsduringthedesignd the project; costs, for
example, are normally estimated (measured)during the schematic, de-
sign devel opment, and construction documentsphased design.

In asimilar way, the other elementsd the quality model are used
to "measure" the project design for conformance. The measurement
scalesthat were prepared during the quality modeling effort are used to
assess how well the actual design meets the predefined " owner expecta:
tions." In some casesthe design may not only meet the owner expecta:
tions but also may come closeto achievingthe"ided solution™ described
on the quality component measurement scales. Other quality compo-
nents may be only "minimally" satisfied by the actual design solution.
The purposed measuring quality is to determineif the design is con-
forming to the owner's original quality expectations. Just aswith cost,
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if the design does not minimally achieve the quality objectives, man-
agement action is required to make adjustments.

Category: Image
Element: Architectural Image
Minimum Owner Ideal
Acceptable Expectation Solution
Component: 1 2 3 4 5
) | ] 1
Ll
Enhanced l l (‘) I 15
Views
Total Weight Element Score | 390 !

Figure V-4 Element/Component Scores

Figure V-4 illustrates the measurement d the element, "architec-
tural image,” for ahealth carefacility locatedin an historicarea d Wash
ington, DC. The weighting, measurement, and resulting score are cal-
culated based on the quality component measurement scal esdevel oped
earlier. Other design adternativesa so are measured using the samecom-
ponent scales.

Managing Rrgect Quality

Managing project quality is achieved in part by holding a series o
value engineering workshopsthat occur at each d the project design
milestonesincluding schematic, design development, and, occasiondly,
construction documents. Thisworkshop approach permits team prob-
lem-solvingand consensus. Participantsal so represent thefive pointsd
view described earlier.

During the three-to-fiveday val ue engineeringworkshop, participants
creatively generateawidevariety d adternativesto enhancethe project de-
sgn in order to approach meeting the quality conformance expectations
defined in the quality modeling effort. Study areas are selected based on
theresultsd the quality conformance measuring effort. For example, if
some spacefunctional adjacencieswere not achieved, resultingin reduced



"operational effectiveness, then theva ueengineering teamwould explore
alternatelayoutsto improvethis quality component.

L essonsLearned

Thevalueengineeringtechniqued quality modelingisvery useful
in defining, measuring, and managing owner project quality expecta
tions. Applicationd the quality modeling approach on avariety d fa
cility types during the past four years has resulted in the following ob-
servations:

* Thequality modeling process provides an opportunityfor the owner's
team to collaboratively establish project expectationsinvolving mem-
bersd differing perspectives.

* Quality modeling often identifies "issues" that would not have been
otherwise discovered until latein the design and constructionprocess.

* Left without a method for measuring conformance, buildingarea typ-
ically increases 5 to 10 percent during the design process.

* Once aproject is bid, area (grosssquare feet) reductionwill only de-
crease costs by 50 percent d the bid dollars/gross squarefest.

* Resolution d cost overruns does not dways have to be managed by
increasingscope.

* Without a method for measuring conformance, net to gross ratios
tend to slip 5 to 10 percent during the design process.

« Undefined site componentsand building " specid’ foundation, archi-
tectural, mechanical, and electrical systems represent the largest risk
to budgets.

* Design/build does not save money; it simply limits the contractor's
risk by limiting the owner's options regarding project quality.

* Traditiona project ddivery methodsthat do not stress criteria deve-
opment during the planning phase tend to define scope requirements
through an iterative (andexpensive)design process.

* Projectswithout a managed emphasis on meeting owner quality ex-
pectationsduring the design process do not achievethe best valuefor
the project budget.

QUALITY MODEL ELEMENTS

OPERATIONS

Operational Effectiveness. Thedegreetowhich the buildingisable
to respond to thework processand flow d people, equipment, and ma-
terials.

Flexibility/Expandability. The degree to which the building plan
can be rearranged to conform to revised work processes and personnel
changes. The ahility d the building to grow to meet projected changes
in thework processwithout disturbingexisting building functions.



User Comfort. How the building providesaphysically and psycho-
logicaly comfortableplace for peopleto work and live.

RESOURCES

Capital Cost Effectiveness. The economic consequences o the
building interms d initial capital investment including construction
cost, design fees, land costs, and so on.

Operationsand Maintenance. Thedegreetowhich thebuildingis
able to conserveenergy resourcesthrough construction, site orientation,
and solar design. Other considerationsinclude maintenance, operations,
and replacement costs.

Schedule. Theamount d time reguired to completethevarioustasks
including programming, design, construction, and start-up/move-in.

TECHNOLOGY

Environmental. The degreeto which thefacility is sensitiveto en-
vironmental concernssuch as hazardouswaste, air and water pollution,
use d sustainable materials, recycling, and so on.

Security/Safety. The degreeto which the buildingcan segregate sen-
sitive functions from one another and prevent the entry d peopleto re-
stricted areas.

Engineering Performance. How the building operates in terms d
mechanical systems, electrical systems, and industrial processes.

IMAGE

Site Planning/Image. The degreeto which the site respondsto the
needsd the projectin termsd parking, vehicular and pedestriantraf-
fic, outdoor amenities, and thevisual impact to employeesand visitors.

Architectural Image.

Thevisua concept d the buildingand theway in which the build-
ing attracts attention to itself. Theform o the buildingand the degree
towhichit acts as a symbol for the company.

Community Vaues. How the building and its site project a*'good
neighbor" identity in terms d safety, security, and privecy.

Project Management

Value management cannot be divorced fromthe
management of projectsand providesamechanism
for integration toimprove communication and
information flows. This allowsthe exploration and
interrelationship between time, cost, qual ity and
function and any trade offbetween these.

John Kdly and Steven Male
English Project Management Researchers
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Thissectionisan edited transcript d a paper entitled "Vaue-Added Pro-
ject Management*that the author prepared for the 1996 International Pro-
ject Management A ssoci ation\World Congress on Project Management.

Introduction

Laedly, tighter budgets, higher exposure to scrutiny, and increased
pressure by governmental and non-governmental organizationshavere-
sultedin even greater clientinvolvementin projectsand haveled clients
to request even more documented preliminary studies, design to cost
(DTC),and fast-track execution in order to ensure the best responseto
the needs, shortest pay-back period, and highest return on investment.
The manager's reputation is hanging on his capacity to deliver his
client's project on time, on budget, and at the desired quality level.

In order to attain these gods, the project manager must acquire a
better knowledge d al functionsd a project much sooner in the project
management processto aid in setting targetswith more accuracy. This
means that, with leaner budgets, clients are asking the project team to
be moreimaginative and creativeand exercise control early in the pro-
ject in order to stay within the fixed boundaries o the agreed upon
scope. It istherefored the utmost importancethat the origina budget
and schedul e be decided with the maximum measurable data and rep-
resent the actual needsd theclient. The consequenced thispremiseis
that the project manager needs to identify, as soon as possibleand with
maximum accuracy, the alternativesthat will affect the project theleast
pertaining to scope, quality, and duration, aswell aswithout adversely
affecting the budget.

I'n his book, Lerapport qualité/prix (1985), Robert Tassinari states:
"Vdueincreaseswhen thesatisfactiond the Customer's need augments
and the expenditure d resources diminishes." Vaue management is
seeking the highest value for a product or project. By integratingvalue
management techniquesinto the concept and development phases, itis
possible to master the value d the project in a continuing operation
where a certain number o workshops are used to define, andyze, and
control that value.

In order to increase the net savings potential & management deci-
sions, the project manager must includethem asearly as possiblein the
project, thus multiplying the risk factor associated with a high percent-
age d conjecture versus fact. When developing the project plan, as-
sumptions often are madeto fill gaps created by thelack d information.
Vdue management —because d itsfunctionorientation accented by per-
formance rather than solutions and its structured jab plan and multi-
disciplinary team work —helps complete early datawith measurableand
documented information.



Asshownin FigurelV-5, the used value management during pro-
ject definitionwill increasethe knowledged the project and enablethe
project manager to gain lead time by alowing him or her to make deci-
sionsat an earlier date, based on ahigher percentage d measurable data.

Project Life Cycle
Figure IV-5 Potential Gains of Value Management Integration

Project Management | nstitute divides the project management prac-
tice into nine knowledge areas (Wideman 1991): four core functions
(scope, quality, time, and cost) and four facilitating functions (human
resources, procurement, risk, and communications) and project inte-
gration management, which consists o the development, execution,
and control o the project plan.

The customer's need is defined through scope and quality; the ex-
penditured resources, through cost and time. Thus, the concept d “val-
ue' explicitly coversthefour corefunctions; the use d value methodol-
ogy enables their integration into a value system that aso will
encompassthe four supporting functions and be incorporated into the
project plan. The value system developed with this methodology will
clarify gods and objectives, optimizeevaluationd alternative solutions,
and establish a consensusamongall project participants.

Vdue analysis/engineering has traditionally been used as a “one
shot" peer review exercisethat has proven to create an adversarid rela
tionship with the project team and impair the implementation d pro-
posals. Latdy, though, the tendency has been to work with the project
team and spread the job planinto a seriesd workshops where output
from oneworkshopis used as input for the next. Developmentis un-
dertaken by participants between workshops. Thislatter method isthe
onethat integrates the best within the project management processand
isdescribed i n this book.

The methodology illustrated promotesthe used val ue management
from project definitionto project execution. Vaue management becomes
the favored control tool d the project manager in the planning and de-
velopment phaseswhereyou need a proactive and crestiveproblem-solv-
ing method whileall optionsarestill open. Other control techniquescan



be used only when all parameters are set; value management will ex-
plicitly state the client's value system, covering all aspectsd the project.
The project manager will rely on the analytical aspect d functiona
analysis and value analysisin thefirst two phasesand on the overal
concept d valuethroughout the entire project in order to cover each pro-
ject management core and supportingfunction.

- Project o PM Process
. Execution @ VM Process
Figure IV-6 The Value Management Integration Process

Wewill now examine how value techniqueswill be integrated into
the project management processto increasethe overdl project (product)
value. The techniques described herein have all been implemented by
the author in conjunctionwith project management, specificallyduring
the project pre-design and design phases. T he proposed methodology in-
volvesthe applicationd the jdb plan over acertain period d time and
within a number d workshopsfrom the project start toitsfinal design
and execution.

Function Analysis

The onlyreason for extensive functional analysisis to
correct our ignorance factor so we can seethe project
initstruelight.

Thomas]. Snodgrass

Function analysis occursduring the initiation phased the project;
itisanintegral part d the strategicplanning and feasibility process. The
first step with a project isto clearly identify the needs and objectivesd
the client and make them unequivocal for every participantin the pro-
ject. Thevalueteam hasto establishthe actual functions (expectedper-
formance)d the project (productwith the client. Function analysiscan
be used effectively to determine the scope and environment d the pro-
ject whichwill create a baselinefor change management; it isthebasis
on which the program (brief)d the project will be built.

Partnering principlesand the planning stage d risk management are
included in thispart d the value management integration process.



THE FUNCTION ANALYSIS WORK SHOP (STEP 1)

I n the proposed methodology, the god d thefunctionanalysiswork-
shop (FAW)is to identify, compare, and classify the functionsin order
to build afunction model d the project caled afunction breakdown
structure (FBS).

It isessential that the participantsin the workshop include repre-
sentativesd the client involved with the project concept, devel opment,
execution, and use because needs and objectivesshould be defined and
evauated from every possibleangle for the function breakdown struc-
ture to be endorsed by every participant.

Value Analysis

Once function analysis is completed, value analysiswill be imple-
mented to find the best alternativesneeded to fulfill theidentifiedfunc-
tions by optimizing the resources (money,time, human, and material).
It isduring this phase d the processthat the analysisstage d the risk
management procedure should beintegrated.

VALUE ANALYSIS WORK SHOP (STEP 2)

A first value analysisworkshopwill be scheduledin the pre-design
phaseto clarify the client's needsand have the program (brief)validated
by all participantsunder the guidanced thevalue analysispractitioner.
It will cover theinformation, cregtive, and evaluation phasesd the job
plan. The development phasewill be undertaken after the workshop by
the designers, and the val ue analysisworkshop reportwill be used asthe
baselinefor thedesign. Thisworkshop creates astrong bond between all
participantsand helpsget the design team on the right track very quick-
ly and efficiently by maximizing their knowledge d the project. Part-
nering, risk analysis, constructibility, procedures, and procurement is-
sues should be addressed during this workshop to ensure covering the
entirevaluesystem d the project.

Value Control

I'n order to cover all aspectsd theclient's needswhen specific prob-
lemsarise, control with aval ue perspectiveshould be addressed through-
out the coursed the project.

VALUE CONTROL WORKSHOPS (STEPS3 AND 4)

At theend o the preliminary design, before the final design is ap-
proved, a mandatory valueanaysisworkshop (step3) isheld to specifi-
cally address conformity to the program (brief).It will confirm scope
compliance or deviation from baseline regarding qudity, schedule, and
cost and help generate quality alternativesfor any changesin scopethat
have occurred due to unforeseen conditions, or bring the project back
within origina objectives. Using theinput from previousworkshops, the



value control workshop should directly address the creative and judg-
ment phasesbut only if the participantsare the same as thosewho par-
ticipatedin theearlier workshops. Developmentd the proposals can be
made outside d theworkshop environment. At the conclusiond this
workshop, the designteam should be abletofinalizeits design and very
quickly enter into the production d procurement documents.

At any timein the project life-cycle, in case d serious deviations
from the project parameters, a targeted val ue workshop (step4) will be
held. The cause d the deviationsshould be quickly identified and ad-
dressed, and the workshop will require participationd only the stake-
holdersfor that particular problemin order that it can be run quickly
and efficiently. Thisisone casewhereit might be useful to bringin ex-
ternal design professionalsto get a new perspectiveon the project.

Follow Up and Implementation

The project manager must be convinced that value management
will enable ddlivery d a more customer-orientedproject and lessen the
risk associated with early decision-making. In order to obtain efficient
value analysis proposa implementation, the project manager must ob-
tain the consensus d all participants, especially the design team that
will develop the proposals.

The project manager also must secure from the client an endorse-
ment d thevalue analysisteam proposals by convincingthe client that
the money she has spent is put to good use. The use d value manage-
ment reports, including models and tables, will facilitate communica:
tion and understanding d the proposed solutions and reassure clients
about the amount d control the project manager has on the project.

It should be rememberedthat the real successd value anaysiswill
not be measured by the amount d proposalsgenerated in the credtive
phase but by the successd proposa implementation.

Conclusion

Thevalue management methodol ogy ensures the customer that the
end product (result)will correspondto his need. Also, by increasingthe
knowledge d the project and avoiding scope misinterpretation, it will
savesignificant amounts d money dueto budget and scheduleoverruns
(unnecessary design or redesign fees, claims, loan interest, life-cycle
costs, low return on investment, and longer pay-back period).

The methodology illustrated here covers most d the techniquesused
in large or complex construction projects. In smaller or ssimpler projects
itisimportant to follow theframework d the method without necessar-
ily enteringinto every detail d specific techniques. When value manage-
ment integrationis not possble, individual value analysi sworkshopscan
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still proveto beavauable control tool that can generate areturn on in-
vestment from 5.1 to 20.1 percent.

Vadue management and project management integration in con-
struction are promoted mostly by architects who are fluent in value
management techniques. Their command o programming (briefing)
and design have made them acutely awared the importance d early
project definition and control. Good examplesd such peopleare Steven
Kirk d Smith, Hinchman & Grylls{SH&G]) in Detroit and Howard El-
legant  Howard Ellegant Associatesin Chicago.

In the United Kingdom, J. Kdly and S Mae, English quantity sur-
veyors, have extensively discussed and promoted value managementin
their book, Value Management in Desi gn and Construction (1993) Con-
struction projects like Bovis Broadgate and Ludgate in London have
demonstrated the power d value managementintegration. | n Canada,
firms such as Decarel have begun integrating value management into
the project management process on such projectsasthe Montreal Casi-
no with significant success.

Vadue management integration readily applies to other fields, such
as civil works, high-technology research and development, software de-
velopment, environmental services, organizational procedures, and
reengineering, among others.

I'n order to derive maximum benefit from val ue management, orga-
nizations must implement it at both the strategic and tactical levels,
which means that clients should accept that valueis the ultimate goal
in any project endeavor. It isvery important—inorder for value man-
agement to redlizeitsfull potential —that the client and project manag-
er be convinced o the power d value management integration and ob-
tain commitment from al the participantsearly i n the project when no
firm commitments have been made by any party. Thiswill savecostsin
redesign fees, claims, and usdless efforts.

When thiscoursed action isimplemented, it then becomes possi-
ble to enhance communi cations and team spirit, increase knowledge d
the project to facilitate decision-making, achieve optimum overall per-
formancewith less resources, and generally improve projectsand orga
nizations, thus, creating value-added project management.






Value M anagement
Asocations

Thefollowinglist was updated by the author at thetime d publication.
Some countriesareindicated without naming an association becaused-
though the author isawared the existenced avalue association, he has
not been ableto obtain its addressand/or references.

Audtralia

Institute of ValueM anagement of Augralia (IVMA)

The Secretary, IVMA, Levd 15 McKell Building, Rawson Place, Sydney,
Audtrdia

Td: +61 (0)2 9209 4143 Fax: +61 (0)2 9699 3148

Audtria
Zentrum Wertanalyseim Wirtschaftsfor derungsingtitutder Bundeskammer
der Gewer blichenWirtschaft

Belgium

Association pour |edkveloppement del'analysedela valeur (AVD)Founded:
1984

French: AVD do Fabrimetal, rue Puissant, 15 B-6000, Charleroi, Belgique

Tel: +32 71 445441 Fax: +32 71437834

Dutch: AVD c/o F Manas, Veritec, Desguinlei, 92, B-2018, Antwerpen, Bdgie
Tel/Fax: +323 238 7915

Brazil
Associagio Brazileria de engenharia e analisedo valor

Canada

Canadian Society of Value Analysis (CSVA) Founded: 1993

Société canadienned'analyse de la valeur (SCAV)

Attention: Pauline Marquis, 4970 placede la Savane, Montreal (Quebec)
H4P1Z6, Canada

Td: +1 514 3451655 Fax: +1 514 3411216

E-mail: centreconstruction@mail.transc.com

Web site: http:/Mmww.scav-csva.or g/(French)

Web site: http://www.scav-csva.org/index2.html (English)



Denmark

No formal value management association; contact:

Danish Technologicd Institute (DT1)

DTI, Attention: Mr. Poul Pedersen, Gregersenvej, PO. Box 141, DK-2630
Taestrup

Td: +4542996611 Fax: +45 429954 36

France

Association frangaise pour I'analyse de la valeur (AFAV)

Founded: 1978

Attention: M. Guy Quintaa, Tour Europe, Cedex 07, £E92049, Parisla
Défense, France

Tel: +33 (1)4291 6045 Fax: +33 (1)42 91 56 56

Germany

Veren Deutcher I ngenieure, Zentrum Wertanalyse (VDI ZWA)

Founded: 1974

Graf-ReckeStraie 84, PostFach 10 11 39, D-40002 Diissdldorf, Deutchland
Tel: +49 (0)211 62 14 426 Fax: +49 (0)211 62 15 475

Greece
No formal value management association; contact:
Federation d Greek Industries

Hong Kong

Hong Kong I nstitutedof Value M anagement {(HKIVM)

Attention: Mr. Patrick Fong, MembershipSecretary

c/o Department d Buildingand Red Estate, Hong Kong Polytechnic
University, Hung-Hom, Kowloon, Hong Kong

Tel: +39 2766 5801 Fax: +39 2764 5131

Web site: http://home.bre.polyu.edu.hk/~bsqpshen/hkivm.htm

Hungary
Society of Hungarian Value Analysis (SHVA)Founded: 1993

India

Society of I ndian Value M anagement (SIVAM)

No. 906, Il Main, IV Block, Rajajinagar, Bangdore—560 010

Td: +91 805-35-0734126-6599

Indian Value Engineering Society (INVEST)Founded: 1977
INVEST-EZC, Room No. 17, RM.C.E., JubileeRoad, Circuit House Eadt,
Jameshedpur —83 001

Tel: +91-657-424135, Attention: Mr. Ashok Pandit

Fax: +91-657-431209/431140/431160




Ireland

No formal value management associ ation; national associationduein 1997;
contact:

The Learning Centre (FORBAIRT)Attention: Dudley Fowler

Glasnevin, Dublin 9, Irdland

Td: +353 (0)1 808 2000 Fax: +353 (0)1 808 2020

E-mail: learning@forbairt.ie

Web site: http://www forbairt.ie

Israel
No formal value management association; contact:
Isradl Instituted Productivity

Italy

Associazioneitaliana per Ianalisis del valore (ATAV)
Founded: 1985

Fondazione DI, Via Laga, 31, 1-20122 Milano

Tel: +39{0)2 92 102854 Fax: +39 (0}2 335694

Japan

Society d JapaneseVaue Engineers{SJVE) Founded 1965
¢/o Kijoo Narasaki, SJVE INternational Liaison

E-mail: jdq03004@niftyserve.or.jp

Sun Building, 2-16-5 Jyugaoka, Meguro-Ku, Tokyo 152, Japan
Tel: +81 {0)3-3724-9115 Fax: +81 (0)3-3724-6425

Web Site: http://www.sjve-hp.or.jp

Kuwait
No referencesavailable

Netherlands

(Workgroup, part d the Dutch Association d Cost Engineers)
Werkgroep Waarde Analyse (WWAdJ DACE) Founded: 1985
Vlietweg 14, Postbus 443, NL-2260 AKX Ledschendam

Tel: +31 70 3200 400 Fax: +31 703203 903

Portugal

Associac¢do Portugesaparaa analise do valor (APAV)

Azinhagados Lameiros estrada do Pago do Lumiar (edificiod), P-1699 Lisbhoa
Codex

Td: +351 (1)758 9181 Fax: +351 (1)758 9091

Russia
No referencesavailable

Saudi Arabia
No referencesavailable




South Africa

Vaue Engineering and Management Society o South Africa VEMSSA)
Founded: 1977

Attention: Kurt J. Huber, International Liaison and Accreditation Chairman
P.O. Box 2963, Fourways, 2055, South Africa

Tel/Fax: +27 11 789 7163

South Korea
Society o Korea Vaue Engineering (SKVE)

Spain

Associacion espaiiola de analisis del valor (ANAVA)

Founded: 1989

Attention: Ignacio Atorrasagasti, Paseo dela Castellana, 141, E-28046 Madrid,
ia

Td: +341 528 9345 Fax: +34 15712831

Associacidn Catalana de Anilisis desVaor (ACAV)

Founded: 1989

Via Layetana, 39, E-08003, Barcelona, Espafia

Tel: +34 3 319 2300 Fax: +34 3 310 0681

United Kingdom

Institute of Vaue Management (IVM) (formerlyVdue Engineering
Association) Founded: 1966

Attention: Brian Mattingsley, 46 Passamore, TinkersBridge Milton Keynes,
MK6 3DZ

Tel/Fax: +44 (0} 1908 234774

United States

SAVE International (formerlySociety of AmericanVaue Engineers)
Founded: 1958

National Office, 60 Revere Drive/Suite 500, Northbrook, I1linois 60062
Td: +1-312-480-1730 Fax: +1-312-480-9282

E-mail: value@value-eng.com

Website: http:/www.value-eng.com
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WWW Sites

Ausgralia

Department d PublicWorks and Sarvices, New South Waes
http://www.dpws.nsw.gov.auw/vm1.html

Vdue management is concerned with assisting government togain
the best value for money in the development, procurement, and
management d publicinfrastructure.

Department d Public Works and Sarvices
http:/hvww.dpws.nsw.gov/au/tmi . html

A smplesitethat definesthe use d value management at the de-
partment.

Canada

Canadian Society d Veue Andyss
http://www.scav-cvsa.org/index2.html

Founded in 1993, the CVSA is a non-profit organization that pro-
motesvalueengineeringas ameansd improvingcompanies con-
petitiveness. The sitedso is availablein French: http://www.scav-
csva.org/

ValuSoft Inc.—Value Engineering Software/Value Anays s Software
http://WWW.cAM.ORG/—vesoft/

A Canadian company that provides software to support thefacilita:
tor during avalue engineeringlanaysisworkshop. Downloading d
oftwareisavailable. Thesitedso provdes linksto other value man-
agement sites (http:/WWW.CAM.ORG/~vesoft/links.htm)




Germany

Verein Deutche Ingenieure
http://www.wi-inf.uni-essen.de/~vdi/start.htm

Site in German, mostly engineering; consists d a webletter that
sometimes contains information regardingvalue management in
Germany.

Hong Kong

Hong Kong Instituted VVdue Management
http:/home.bre.polyu.edu.hk/~bsqpshen/hkivm.htm
Homepaged Hong Kong Institute d Vdue Management run by Dr.
Geoffrey Shen d Hong Kong Polytechnic University. Not much in-
formation at present.

Irdand

Forbairt Learning Center

http:/lwww.forbairt.ie/learning

Forbairt is a paragovernmental organizationthat promotesinnova
tion. Itslearning center providesval ue management training lead-
ing to certification, followingthe German mode.

United Kingdom

CIRIA value management publication:
http://www.mutelibtech.com/users/bm37/96-53.htm

Vdue management in construction: aclient's guide. The guideaso
coversval ue engineeringand shows how value management may be
used to improvethe overall value and performanced construction
projects.

ICE Institute d Chartered Engineers, UK
http://www.ice.org.uk/ice/public/rf25-03.html

The situation d value management in the United Kingdom and a
definitiond its use, asviewed by United Kingdom engineers.

Vdue management —aquick guide:
http://www.dti.gov.uk/m90s/m9bd13001/m9bd130012.html
Thisbooklet has been produced by the Department d Tradeand In-
dustry, United Kingdom (Central Government Department) as a
guidefor senior managersto value management.
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University d Leeds—Value Management Group
http:lhw.leeds.ac.uk/civivresearchlconmanlval ue/valuehtm
Thesite provides detailsd the group's research activitiesin value
management and includes abstractsfrom its publications.

Vadue Management Research Group, The University d Reading
http:lhw.reading.ac.uk/—kcrsmstr

Thesite provides detailsd the group's research activitiesin value
management and includes abstractsfrom its publications.

Design Proceduresin Engineering
http://www.staffs.ac.uk/engs/des/aids/procedures/desvalan.htm

The Department d Engineering, StaffordshireUniversity, explain-
ing how value engineering can be used during the design phase d a
product's life-span.

United States

SAVE International

http://www.value-eng.com/

Provides a series d links to other value management sites
(http://www.value-eng.com/links.html) and value consultants ist.

The American Government's Bureaud Reclamation
http://www.usbr.gov/valuprog

Thesite providesan overview d the bureau's value program used to
comply with Public Lav 104-106. Clear explanationsare provided
d how avalue program should beimplementedin an organization.
Federa Transit Administration: http://www.fta.dot.gov/library/pro-
gram/LL9.htm

The Stated Massachusetts Highway Engineering Department
http:/hw.magnet.state.ma.us/mhd.mgihraluee.htm

The page provides details o how value engineeringis used in con-
junction with other techniquesto achieve the state's " quality ini-
tiative" (MQI)for its highway engineering program.

The United StatesArmy Corp d Engineers
http://www.hq.usace.army.mil/cemp/e/ev/cemp_ev.htm

The pagegivesdetailsd how the Corpsd Engineersusesvalueen-
gineering in its procurement process. Extracts are provided d the
legislation controllingthe use d value engineering by the Corp.



Washington State VVdue Engineering I nnovation Project
http:/Aww.wolfenet.coml —jhill/ve_main.html

In 1995 the 54th Washington State L egisl aturefocused on improve-
ment d the current value engineering process used by school dis-
tricts for al school construction in Washington state. Details are
provided d projects on which the improved value engineering
processwas used.

ValuLink—The Vdue Community's Home Page
http:/Aibra.wcupa.edu:80NaluLinkl

An American page advocating the virtues o value engineeringin
cost reduction. Provides examplesd projectson which value engi-
neering has been implemented.

NASA

Vdue EngineeringBibliography

http://mijuno.larc.nasa.govl df c/bibliohrebiblio/html

Bibliography and definitions d value engineering, value analysis,
and function analysis. Vay well documented site with broad refer-
ences.

Lawrence D. MilesVdue Foundation

http://Awww.val uefoundation.org.

Containsinteresting detailsabout thelifed Larry Miles, aswell as
somed his quotations. Also contains publicationsand bookstore,
displayingawide range d books onvalue.



Val ue Analysis Forms

LIST OF VALUE MANAGEMENT PROPOSALS (CREATIVITY)

Status: A-Accepted: R-Rejected; D-Develop

EVALUATION OF VALUE MANAGEMENT PROPOSALS

Value assessment: V: Better; 0: No change; X: Weorse

No. |Proposal

Value assessment
Quatity Time | Cost

Status

Status A: Accepted; R Rejected: D: Develop

Comments

Action
by

t

10 |

11 |

1 1

14 |

15 |
1 |

17 |

18 |

21 |
22 |

23 |

24 |

25 |

1

Note: Valuecriteria(quality. time, cost) can change accordingto study focus.




VALUE PROPOSAL DEVELOPMENTFORM

[ construction Costs
Product Life Costs
Operation Costs
| Maintenance Costs
O Endof Life Costs

Design Time
Construction Time

Overall Time

Producibitity
Usability
H Reliability
1

Maintainability

Avaitability
1 Operability

1 100 social Acceotabitine 1
Bovis Value Management  If needed, attach other sheets for additional information Status Key: A= Adopt R= Ruject F = Futv

stvmiprojectsdublinrafidub-vmp.ppt Value Assessment: v = Good g = Bad
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