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A Strategic Plan for 
Value Engineering in DoD 

The Reduction of Total Ownership Cost (R-TOC) Initiative is 
a key component ol the Department's efforts to transform the way 
in which systems air developed, acquired, operated and supported. 
R-TOC seeks to control the ever-increasing costs of DoD systems 
while improving tvadiness The principles of Value Engineering 
(VE) and Lean Enterprise I alue are important elements of R-TOC; 
DoD has documented moiv than $27 billion in Value Engineering 
savings in the past 20 wars, $2.5 billion in FY02 alone. With this 
proven record of succew. it is imperative that we continue to ex
ploit the discipline inherent in the VE methodology and techniques,-' 
within the government ami tn partnership with industry, to help 
improve quality, heller numa^c program risk, and reduce cost 
across the Defeme Depwimcnl. 

This document exlahllslies a number of stretch goals and ob
jectives for the Value F.iitiineering program. In terms of cost sav
ings, we should strive lo achieve annual cost savings and avoid
ance of 1.5 iH-rcenl of total obligation authority by FY06. 

Everyone s inliw »m/»/wm/ IS essential for furthering these ef
forts. We haw lo Homfoim how wc behave by seeking innovative 
ways to impnnv muHithltiiR capability at lower cost. While some 
significant ivsulh IMW IH-CII achieved, we must continue to im
prove and iheivbv tkcelcrale llie benefits of transformation. 

Michael W. Wynne 
Aclinji Under Secretary of Defense 
Acquisition, Technology and Logistics 

Introduction 
The Department of I Vfen»e'» (IM)'*) Value Engineering (Vli) 

program reduce* tout, iih ic«m-» quality, and improves mission ca
pabilities across the cnliie spevlttim ol I M ) *y*tcms, processes, 
and organization* ll employ* a *imple, llcxible und structured set 
of tools, technique* and pitHediitc* that challenge Ihc status quo 
by promoting innovation ami mmU\ itv I tiitlknuoic. it incenli vi/es 
government participant* ami then iihIuMiy counterpart* to increase 
their joint value pio|M>*ilion in m IncYing Ih * I value solutions as 
part ofa successful husine** ivlnlioinlnp 

The Under Scvrelniy ol DcIciih* lot Acquisition, Technology 
and Logistics (USDtAIVil.)) ha* e*l«hh*hed goal* and metrics lo 
transform how ihc entire AI A I enterprise executes Us mission. 
Pursuing these goals help* achieve the ultimate outcome: provid
ing the wartighler with the mean* lor mission success. Vli. as one 
of the disciplines of System* I ngineeriug and a* a component of 
the Reduction in Total Ownership Cost (K-T(H ') initiative, plays a 
part. 

The first AT&l. goal is "acquisition excellence with integ
rity." A number of the metrics within this goal locus on reducing 
operating and support (O&S) costs for defense systems. The DoD 
Value Engineering community has established its own goal within 
the context of this broader enterprise goal. Broadly stated, V E 
Goal 1 is to improve the value proposition for defense systems. 

Within the context of Value Engineering, this means that programs 
should take a methodical approach to examining the functions be
ing performed and identify and implement ways to improve them. 

An "industrial base strengthened" is also an AT&L goal. The 
purpose of this goal is to ensure that the industrial base (both prime 
contractors and their supply chains) wi l l be in a viable position to 
meet defense needs rapidly and efficiently. The VE Goal 2 contri
bution is to help align industry and government value propositions 
in defense systems. VE efforts provide value to the government by 
reducing program costs while increasing capability. VE simulta
neously generates value to industry by allowing shared savings to 
increase profit margins. 

Another A T & L goal is a "motivated, agile workforce." 
Workforce training in key skills is one of the metrics used to evalu
ate success. VE Goal 3 pursues this AT&L priority by making ef
forts to increase Value Engineering expertise. Education and train
ing wi l l become elements of an intensive outreach effort to com
municate the opportunities Value Engineering provides and how to 
take advantage of those opportunities. 

The three Value Engineering goals are interrelated. Goal 1 
promotes the widespread usage of the VE methodology, both within 
the government and across government-industry business relation
ships. Goal 2 attempts to overcome several barriers that inhibit the 
implementation of the improvements generated from using the VE 
methodology. Specifically, pursuit of this second goal provides a 
source of engineering and other resources to expedite technical 
review and technical approval of proposals generated by industry 
and expedites the administrative approval process. Finally, Goal 3 
deals with the outreach process needed to inform government and 
industry program managers (PMs) and their staffs on how to capi
talize on the potential benefits offered by the VE program. The 
following sections discuss each goal individually. 

Goal 1: Improve the Value Proposition for 
Defense Systems 

A program's value proposition includes lowering cost, reduc
ing cycle time, improving readiness, and increasing warfighting 
capability. Improving this value proposition across the board is a 
complex endeavor. It starts with an understanding of the value for 
all customers and stakeholders. It then considers all processes that 
a licet the delivery of this value and seeks both to eliminate waste 
(non-value added activity) and to create additional value. Special 
attention is paid to the interfaces between processes, where the 
greatest opportunities for improvement are often found. Conse
quently, the effort is not limited to business process reengineering. 
Tradeoffs are conducted so that not only is the job done right; but 
also they ensure that the right job is done. When exercised among 
functions that are not controlled contractually, the outcome of the 
Value Engineering process is often a Value Engineering Proposal 
(VEP). 
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This goal can be accomplished through broad and rigorous 
application of the Value Engineering methodology by all program 
managers. The VE methodology (sometimes called the VE job 
plan) is a systematic process to find ways to enhance the value 
proposition. It is virtually identical to the process used by the Lean 
Enterprise Initiative to enhance lean enterprise value. Basic steps 
of the methodology are: 

• Frame the problem; obtain top management support 

• Establish partnerships among the system developer, system 
supporter, user, PM, etc. 

• Reach a consistent understanding of the system or process 

• Analyze required functions (map the enterprise value stream) 

• Detennine resources (e.g., costs, cycle time) currently con
sumed for those functions 

• Conduct function and resource trade-offs 

• Identify value mismatches and seek innovative solutions 

• Implement solutions. 

Senior leadership conducts VE workshops to improve the enter
prise value proposition. 

The methodology is often applied in the context of a Value 
Engineering workshop (or kaizen event) designed to build con
tinuous improvement and conducted by a trained facilitator. Such 
workshops act as a catalyst for change. When held outside the 
context of the office, they help break the cycle of patterned behav
iors. They bring together professionals who may have rarely had 
an opportunity to meet collectively and participate in such a com
prehensive analysis of the process. 

Thirty Pilot Programs have been established to reduce FY05 
O&S cost by 20 percent. Additional special interest programs may 
also be named. To demonstrate their effectiveness, VE workshops 
will be offered to several of these programs. As results are devel
oped, other R-TOC programs and all major defense acquisition 
programs wil l be encouraged to utilize a similar approach. 

Goal 2: Al ign Industry and Government 
Value Propositions in Defense Systems 

The objective for Goal 1 targeted the government's value 

proposition. However, the government and its industry partners 
(both prime contractors and their supply chains) are dependent on 
each other for the creation of value and success. Based on 
partnering, communication, trust, and mutual understanding of the 
acquisition business case, incentive strategies can be applied that 
demonstrate to the contractor that its objectives can best be met by 
successfully meeting the government's objectives. In reality, ef
fective incentive strategies may include multiple concepts; how
ever, industry's value proposition is almost always improved by 
achieving an adequate return on investment. 

There are both direct and indirect advantages to industry for 
submitting Value Engineering Change Proposals (VECPs) that 
change its contract with the government. Of course, the most obvi
ous advantage is the fact that the contractor receives a substantial 
share of the cost savings that accrue from the implementation of 
VECPs. In addition, development costs are reimbursed on approved 
VECPs and they may provide usable technology on other product 
lines. Perhaps even more important than the financial reward of 
shared savings on successful Shared Value Proposition VECPs, an 
active VE program also improves a contractor's competitiveness 

Shared Value Proposition 

Contractor Government 
Incentives Incentives 

« Customer Assure the 
satisfaction pre-eminent 

. Planning military strength 
stability of our country by 
_ . providing the 

. fcooa warfighterwith 
^ ™ , a l superior 
™ weapon systems 

• Cash flow 

. Reduced 
Production 
C05tS 

t Reduced 
Life Cycle 
Costs 

* Equal or 
better 
performance 

The contractor and government depend on each other to improve their joint value 
proposition. VECPs incentivize all parties to behave in mutually beneficial ways. 

and helps establish a reputation as a cost-conscious producer. Sev
eral contractors have been selected as outstanding VE contractors 
and have been recipients of the Department of Defense's VE 
Achievement Awards. Consequently, use of VECPs aligns industry 
and government value propositions for defense systems. 

Despite the above advantages, VECP usage has been quite 
small in recent years because of several fundamental problems. 
PMs are sometimes reluctant to divert their limited engineering 
resources to the task of technical evaluation of contractor-initiated 
VECPs. This leads to lengthy processing times and potentially 
unhappy customers from an industry perspective. In fact, the en
tire VECP approval process can be difficult and cumbersome. 

To mitigate this situation, the DoD is in the process of estab
lishing a flexible source of funding for projects that reduce the life 
cycle cost of defense systems. This would provide start-up funds 
for engineering and other efforts needed to implement such initia
tives. In addition, an effort will be made to obtain Department-
wide visibility of all submitted VECPs lo obtain insight into the 
VECP process and provide assistance, i f necessary, for timely ex
ecution. 
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Goal 3: Increase Value Engineering 
Expertise 

A l l VE customers and stakeholders must improve their knowl
edge about what to do, how to do it, and the attainable benefits. An 
increase in Value Engineering expertise is therefore an important 
enabler for Goals 1 and 2. There must be continuous education and 
training of the AT&L workforce to ensure that there is access to the 
necessary expertise. The rationale for the strategy, goals, and metrics 
wi l l be disseminated through all acquisition courses and other 
mechanisms. Industry wil l be encouraged to include the strategy 
and goals in training it provides its workers. A VE community of 
practice (CoP) wi l l be brought together to share and to learn from 
one another face-to-face and virtually. This community wil l be 
bound by a common goal and purpose that is supported by a desire 
to share experiences, insights, and best practices. 
Activities in pursuit of this goal include: 

• The VE community must engage in continuous process im
provement. There wil l be organized interaction among VE 
customers and stakeholders through workshops and other simi
lar fora to obtain a better understanding of VE barriers and to 
identify corrective actions. 

• VE workshops wil l be conducted and results studied to iden
tify and promulgate lessons learned on the types of activities, 
programs, and processes that can derive the greatest benefit. 

• Defense Acquisition University (DAU) coursework wil l be 
reviewed annually to ensure that the VE content is adequate 
and up-to-date. New continuous learning modules wil l be cre
ated to guide people through the VE methodology and the 
VECP process from both an industry and government per
spective. Illustrative case studies wil l also be developed. 

• The VE CoP wil l become the basis for a knowledge manage
ment approach to Value Engineering. Knowledge management 
is being intentional about the use of intellectual assets to im
prove organizational performance through increased efficien
cy, effectiveness, and innovation. It is aimed at linking knowl
edge seekers with knowledge sources (both written and expe
riential). Initially the CoP wil l be primarily focused on VECPs 

Program Wamgrrtsr 
Offices 

People in the workforce needing help will be able to access VE expertise by networking 
with the people who know how and why things are done in a particular way and/or 
accessing databases and other explicit material directly. 

in support of Goal 2; it wil l help navigate the VECP process, 
provide assistance and answers to technical questions, and 
serve as a voluntary mechanism for obtaining VECP visibil
ity. Eventually, the CoP wil l help industry and government 
better understand and use the VE methodology. PMs wil l also 
be able to obtain an appreciation of the benefits other PMs 
have realized. 

• There wil l be a broad outreach campaign. VE successes wil l 
be highlighted in a broad range of publications to expose the 
benefits and opportunities to wide audiences ranging from 
contracting officers to industry and government program man
gers. Similarly, VE c ommunity participation in conferences 
and seminars wi l l be used to gain further exposure. 

• VE awards wil l be presented in annual ceremonies recogniz
ing outstanding achievement in both government and indus
try. Such leadership recognition wil l encourage people to in
crease VE usage. 

Implementation 
The Systems Engineering Directorate in Defense Systems wil l 

review and provide guidance on vital systems engineering-related 
matters within DoD. It wi l l interface with senior leadership through
out the Department to provide a cross-functionally integrated focal 
point to address issues spanning the acquisition life cycle from 
operational requirements generation to fielding, operations and 
support, and retirement. The VE program wil l assume an impor
tant position on the Directorate's agenda. 

The following stretch objectives are indicative of goal achieve
ment: 

Net government savings and cost avoidance resulting from 
VE should be at least 1.5 percent of total obligation athor-
ity by FY06. 

Ninety percent of VECPs received should be fully pro
cessed (either approved and awarded, or rejected) within 
180 days by FY06. 

At least 500 people wi l l have completed DAU offered VE 
continuous learning module by FY06. 

A V E knowledge management community of practice wi l l 
have at least 250 members by FY06. 

The Directorate wi l l monitor the goals and objectives articu
lated in this document as well as the activities being undertaken to 
achieve them. Meeting these goals depends on the cooperation, 
support and leadership of the systems engineering principals in DoD. 
They must work to ensure that VE is appropriately considered within 
program offices, especially major defense acquisition programs. 
In addition, these principals must work to remove barriers that in
hibit VE applications. Finally, they also must ensure that trained 
expertise is available to enable program offices to capitalize upon 
VE opportunities. 

Value Engineering has been used effectively for more than 50 
years in countries and companies throughout the world. Following 
the concepts depicted in this strategy wil l lead to continued growth 
and value creation as part of the Department's overall transforma
tional efforts. 
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Value Analysis at the Service 
of Company Management 

Richard Vezina, REng., M.Sc.A. 

Abstract 
The turn of the century has brought its share of good and bad 

news. Given the events of the past two years, senior managers are 
concerned about their companies' capacity to adapt to a world that 
is evolving at lightning speed. This situation has created many op
portunities to optimize company operations. 

Today, heads of companies are increasingly on the lookout 
for new ways to ensure the survival of their companies in the short 
term and to provide sustained growth in the long term. In this ar
ticle, I explore different avenues by which value management may 
help achieve these goals and propose that company directors adopt 
a management culture based on creating value for their company, 
its clients, and its employees. A series of examples illustrate the 
multiple uses of value analysis tools in company management policy. 

Introduction 
The quality of a company's management has a great influence 

on its profitability. Managers have access to a panoply of tools to 
help them in their drive for increased efficiency and profitability, 
including benchmarking, re-engineering, partnering, process sim
plification, and "design to cost." When presented in a sort of "cook
book" approach, however, these tools sometimes produce results 
that are below expectations: the "recipe" is not applicable to the 
company's working environment, employees do not buy in to the 
principles espoused by the method, or the results are disappointing 
when compared to the effort expended to implement the "recipe." 

The principles of value analysis open up new horizons to 
managers. The theory toward which we are evolving, value man
agement (VM), can be applied to a wide variety of fields, leading 
to an improvement in the value of work carried out in the company. 

The success of this method is based on the fact that it delivers 
results by focusing action on functions that are essential to the 
company's survival and growth. In this respect, it fits well with the 
tools mentioned above. When benchmarking has been completed, 
V M takes over as a method for introducing change. When re-engi
neering has been accomplished, V M shows how to go about insti
tuting change. Some V M tools can even be used to carry out re-
engineering! 

Value management can be defined, first and foremost, as a 
management style.1 It provides a framework for executive deci
sions made to create value for clients, shareholders, and partners. 
V M is based on a search for optimal solutions, and it rationalizes 
choices through the use of indicators. As it is based on teamwork, it 
develops a sense of collective success among both people and or
ganizations. It is a system that encompasses: 

• Management style 
• The internal and the external environments in which the 

company operates 

• Positive human dynamics 
• The efficient use of appropriate tools and methods 

Fields of Application 
As noted by Lewis and Zimmerman,2 "The application of V M 

is a universal application. It can be applied to manufactured items, 
new product development, systems, factories, capital projects, 
organisational structures or other areas where functions need to be 
applied." 

Lewis and Zimmerman continue, "Expected benefits of value 
management are: 

• Reduced time to market 
• Reduced product and operating costs 
• Use resources more effectively (productivity) 
• Compete successfully in global market 
• Increased employee involvement 
• Exceed customer needs" 

The value manager uses value analysis theory and principles 
at each of the following stages: 

• Definition of the company 
• Operational analysis 
• Development of operational processes 
• Measurement of results 

The definition of the company is formulated via the identifi
cation of the mission, vision, and values of the business unit. The 
mission is the company's reason for being (final product) to which 
all other functions (main, secondary, or constraints) are attached to 
allow the company to achieve its mandate. The vision colours the 
actions taken to achieve the final results, while the company's val
ues supply a framework for decision making and management of 
human and material resources. 

Using the functions identified during the company definition 
process, the value manager takes the operating model as a key ele
ment in carrying out the operational analysis. Operations can be 
observed and their performance diagnosed objectively on a func
tion-by-function basis. 

Development of operational processes gives a clear picture 
of activities and the sequence of events to be carried out to fu l f i l 
company functions. It clearly defines the roles and responsibilities 
of each team member in achieving the anticipated results. 

Results measurement is defined by the measurement criteria 
and level of expectation concerning the anticipated results with 
regard to each of the functions to be met. 

Value analysis methods highlight the essential aspects of these 
four elements. Functional analysis may be used to advantage in 
defining the company's mission and specifying its activities. The 

1 Brun and Constantineau, Le management par la valeur 
2 Zimmerman and Lewis, FSAVE, What a CEO Needs to Know 
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questions "How?" and "Why?" applied to the relationships between 
activities allow functions to be classified and lead to a schematic 
representation of operations in the form of a "Customer FAST"3 

model. With the superimposition of employee roles and responsi
bilities onto the operating model, the organizational structure can 
be defined. 

Once developed, FAST is a powerful tool for analyzing a 
company's operating methods. Using the model to correlate func
tions, resources, and results leads a diagnosis of the value of the 
means that are used to deliver results (solutions). When the value 
of some solutions is questioned, various creative techniques such 
as brainstorming may be used to generate new methods of work
ing. 

Following the creative phase is an evaluation of the ideas gen
erated. This evaluation is based on a range of criteria aimed at 
assessing the measured value of the idea, such as satisfaction of a' 
need and the resources required to implement and maintain the 
idea. Each exercise ends with the creation of a structured action 
plan aimed at integrating the results into the company's current 
operations. The plan is developed in such a way that the integra
tion progress can be easily monitored. 

Some Practical Examples 
Defining a Company 

Many works dealing with company management place a great 
deal of emphasis on the importance of marshalling resources around 
the performance of the business unit. Some even go so far as to say 
that this is an essential ingredient for ensuring the long-term sur
vival of companies.4 In this regard, company managers have a 
double responsibility: they must both attract and retain the best 
talent available. One of the best tools for mobilizing resources is to 
create, with the people involved, an image of the company with 
which they can identify. The V M approach does exactly that. 

Creating a company profile involves identifying the mission, 
the vision, and the values that the company intends to adhere to 
throughout its activities. 

The whole reason for forming the company—why it exists, 
its end purpose—is embedded in its mission statement, which is 
unique and remains unchanged for as long as the company exists. 
The mission statement is a determining factor in creating the com
pany profile. It must be simple, unifying, and understood by those 
involved at all levels. Finally, it should be short and contain an 
active verb linked to appropriate nouns. 

People familiar with value analysis wil l naturally use func
tional analysis techniques to draw up a mission statement, calling 
upon co-workers at all levels to help write it. Teamwork is the or
der of the day, and members are carefully chosen to represent the 
various employee groups that contribute to the company's final 
product. Special attention is paid to employees who are known to 
have an influence in their workplace. 

Divergence techniques are used to avoid falling into the habit 
of accepting the first idea that is put forward. An examination of 

3 Functional Analysis System Technique, developed by Charles B. 
Bytheway in 1963. 

4 Collins and Porras, Built to Last; Collins, From Good to Great 

the environment in which the company operates is extremely use
ful in this respect. It highlights the various agents influenced by, or 
having an influence on, the company. It allows the team to share 
different views and cement a common understanding of why the 
company was created. This approach guarantees that the team mem
bers wil l buy in to the mission statement and support it when deal
ing with other colleagues. 

The following table provides some examples of how this 
method may be applied in some specific fields. 

Type of company Mission 

Paper manufacturer Enhance the value of forest products 

Maker of residential ventilation products Purify the air 

Public Curator Protect individuals who are incapable 
of functioning autonomously 

Regional economic development council Attract foreign investment 

Municipal engineering department Provide urban infrastructure 

The vision is the second important element in defining a com
pany profile with which people can identify. It is aligned with the 
mission and vision provides an intermediary objective that is both 
concrete and measurable over the medium term (five to fifteen 
years). Unlike the mission, the vision may be modified periodi
cally to take into account changes in social and economic param
eters that affect the company's business environment. 

Ideally, the vision must be bold so as to stimulate employees 
to reach for a higher level of performance. The examples from the 
above table are used again in the following table. 

Type of Company Vision 

Paper manufacturer Produce the best newsprint in the world 

Maker of residential ventilation products Be recognized by the medical profession as 
reducing respiratory illnesses 

Public Curator Become a Canadian benchmark 

Regional economic development council Be one of the five top performers in Canada 

Municipal engineering department Satisfaction rate for services provided = 85% 

A company run by value managers must adopt yardsticks to 
provide a framework for decision making. Having a small number 
of core values ensures cohesion, clarity, and credibility in daily 
activities within the company by providing a reference point to 
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which all employees, whatever their level in the company, may al
ways refer when making, or trying to understand, a business deci
sion. 

The team that has developed the mission statement wi l l also 
produce the company's vision and values. Once again, it wil l work 
in a workshop environment and produce a group result that, once 
adopted by consensus, wi l l be circulated throughout the company. 

Strategic Planning 
An annual exercise used increasingly by companies of all sizes, 

strategic planning allows people to step back from their everyday 
tasks, analyze company performance, and identify "strategic" ac
tions that should be taken in the pursuit of company goals. A typi
cal value analysis work plan can easily be integrated into strategic 
planning. 

1. Plan the working sessions 
2. Gather information 
3. Functional analysis 
4. Identify solutions 
5. Evaluate scenarios 
6. Develop solutions 
7. Introduce chosen solution 

Because of the short amount of time available to participants, 
planning the working sessions and information gathering is carried 
out beforehand during individual meetings. A four-part question
naire is used to build a bank of basic information that wil l be used 
as an introduction to the strategic planning workshop. 

1. The Company 2. Operations 
- Environment - Services provided 
- Mission - Products made 
- Vision - Customers 
- Values - The role of the company 

- Operational costs 

3. Management 4. Performance 
- Distribution of work - Current performance criteria 
- Strengths - Ideal performance criteria 
- Weaknesses - Results obtained 
- Job satisfaction 

The workshop lasts one or two days, and its main goal is to 
allow senior management to share impressions about the company's 
past and future. The use of value analysis principles to guide the 
workshop meets this goal by providing a systematic, organized 
framework for presenting ideas. Thus, the first section of the ques
tionnaire is used to situate the company in its current environment. 
It updates the mission statement and leads to an evaluation of the 
accuracy of the vision and the relevance of the values promoted 
within the company. 

Functional analysis may be used to great advantage in the 
strategic planning process. I f the mission is considered to repre
sent the company's ultimate purpose, the information gathered in 
the second section of the questionnaire is used to provide a model 
of company operations around this mission. Participants are asked 
to validate the first draft o fa model developed beforehand by the 

session leader. They concentrate specifically on expressing the 
model's first-level functions that represent the strategies currently 
in use. 

Once the model is approved, participants are asked to ana
lyze the value of the above-mentioned strategies. To do this, allo
cated resources (costs) and results obtained (performance) are at
tributed to each strategic branch. The information gathered in sec
tions three and four of the questionnaire provides material for dis
cussion. 

Functions whose means (solutions) create little value are iden
tified and a brainstorming session follows to find different ways of 
working. The ideas are sorted and then evaluated against objective 
criteria that meet everyone's expectations. The ideas that are ac
cepted will be included in an action plan for integrating them into 
company operations. 

Diagnosing Operations 
How can you tell what is going well and what isn't in a com

pany? Here again, there are books and articles galore on this sub
ject. 

Often, the financial results are viewed as the only indicator 
by which company performance need be evaluated. I beg to differ! 
The fact that a company makes an operating profit and generates a 
healthy return for its shareholders is not a guarantee that it is healthy. 
On the contrary, this may be a sign of "killing the goose that lays 
the golden egg." 

Carrying out an in-depth value analysis of company opera
tions can certainly lead to forming a more reliable and comprehen
sive diagnosis. In such a case, the steps mentioned above are re
worked, confirming the company's mission and developing a func
tional model based on an examination of the environment. How
ever, the model will be more extensive than the one used in the 
strategic planning session because participants wi l l wish to cover 
all aspects of operations to develop an informed opinion concern
ing their company. The model may well incorporate many third-
level functions (operations), and even some fourth-level functions 
(activities) i f their integration into the model allows participants to 
have a better overall understanding of the company. 

To carry out this exercise, 10 to 20 managers are invited to 
take part in an operational diagnosis workshop. Depending on the 
availability of the participants, some of the preparatory work con
cerning the decision tree can be carried out beforehand. In all cases, 
the content is validated and the diagnosis made in the workshop. 
This encourages a rich exchange of views and ensures a high level 
of acceptance of the results. 

An analysis of the operating budget by function, coupled with 
identification of the results obtained for these functions, guides 
participants in the diagnosis process. Some functions wil l not have 
sufficient resources to allow them to achieve the expected results. 
Others wi l l have too many! Some wil l have no results that can be 
identified with the company's mission. Finally, some functions may 
be added to the base model because of their impact on the company's 
survival. 

The following example deals with a firm of management con
sultants. I f the company administration had looked no further than 
the financial results in evaluating the performance of their com-
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Example: Functional model of a "staff" business unit 

Mission Strategy Management Operation Activities 

Influence 
company 

development 

1. Survey the 
economic situation 

Consult various reports and studies 

2. Supply 
economic 
intelligence 

Supervise studies 

Manage information and knowledge 

3. Advise sectors 

Manage and follow up on agents 

Meet with senior management of 
international companies 

Develop ideas and 
presentation tools 

Prepare sector plans 

Support the achievement of 
investment projects 

Recommend and fine-tune projects 

Carry out benchmarking 

4. Draw up 
company action 
plan 

•— Draw up an operating plan 

Draw up company and corporation profiles 

Schedule and monitor high-
calibre missions 

Co-ordinate with other 
organizations 

Draw up a development plan 
Co-ordinate with other 
organizations 

Draw up a development plan 
Co-ordinate with other 
organizations 
Co-ordinate with other 
organizations 

Support the drawing up of a vision 
plan and a positioning plan 

5. Analyze results 

Measure results 

Explain the results Produce reports Explain the results Produce reports 

6. Manage the 
business unit 

Develop policies and procedures 

Manage human resources 

Manage material resources 

Manage financial resources 
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Example: Diagnosis of a Management Consultant Company 

Mission Strategy Management Operation Activities Resources Results Value 

1. Position the company 

Make lists.... 
Set meetings 

H 1 "" 
Understand needs 
Compile 
Suhmit 

$210 000 One new client 
$28 000 

$15 000 70% of sales 

2. Provide resources 

2.1 Build a team 

H 2.2 Develop.. 

431 

Recruit new resources 
Leam sbout 

Follow courses 

$2 000 2 new councillors 

— Assist. H Take nart in svmoosium 

3. Provide tools 

^ 1 Ohtain m^thrvig AHH 

Give talks 
Publish 

$3 000 2 new candidates 

$5 000 5 departures in 2 years 

$25 000 2 new applications 

$15 000 One speech 
No articles 
One course given 

4. Supply a service 

4 I N«*onri»tff i i o r m n f t n f i i Sell our services Draft offers 
Submit 

4.3 Carry ont mandates 

— 5. Manage tbe company W - [ 

S 1 Administrat ion 

S 7 Dripntatinn . 

Accounts receivable 
Accounts payable 

Organise. 

455 Mesure. 
Poll clients 

H Follow-up . 

$50 000 30 new mandates 
$1 500 000 

$600 000 52 mandates completed 

$50 000 Gross profit 15% 

$5000 

aient satisfaction 87% (L£ 
$20 000 

Occupation: 69% 

pany, they probably would not have discussed the development of 
expertise—in which the company was not investing enough. Would 
they have clearly diagnosed (more than individual awareness) the 
difficulties they were having in keeping their staff interested in their 
work? Would they have identified the weakness of their invest
ment in business development? 

The development of an operational diagnosis from an operat
ing model brings all the pieces of the puzzle together and gives a 
global view of the situation. It rapidly pinpoints the organization's 
weak spots and allows managers to concentrate on the elements 
that are priorities for improvement. The method used leads natu
rally to identification of new ways of working. In this regard, the 
workshop leader must be especially vigilant at the diagnostic stage. 
He or she must ensure that the participants concentrate on analyz
ing the situation and resist the trap of immediately identifying so
lutions. The value analysis work plan must be respected completely 
i f ful l value is to be gained from the exercise. 

A creativity session aimed at identifying paths for improve
ment follows the diagnostic stage. Ideas are evaluated against pre-
established criteria, and those that wil l be integrated into company 
operations are selected. Necessary resources are allocated and per
formance objectives are confirmed for the short (one year) and 
medium (2-5 years) terms, as appropriate. The relationship be-

Total: $1 ooo ooo 

tween operations and company strategies may also be identified. 
The workshop completes its tasks by drawing up an action 

plan. The diagnosis performed on the basis of an operating model 
provides an overall view of the projects to be accomplished and 
sets priorities based on increasing the value for all stakeholders. 
This approach is in line with the views of Robert G Cooper, co-
founder of PDI, 5 who maintains, "Without a big picture view of 
projects in the pipeline, project workers may think Go/No-go deci
sions are random."6 

Drawing up the Operational Process 
Operational diagnosis sometimes reveals a blatant lack of an 

operating framework in the business process. We complain that 
employees work badly, but we don't tell them what to do, when, 
and how. The development of a process responds clearly to these 
three questions and is an integral part of the culture change seen in 
many companies. Today, the most energized and energizing com
panies base their development on the "Project, Process, Resources" 
model. Value management embraces this company concept and 
integrates all the aspects into a management concept called From 

5 Product Development Institute, Ancaster, Ontario, Canada 
6 Foti, Priority Decisions, p. 28 
7 Customers, shareholders and employees 
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Mission to Working Directives. From the mission flows the operat
ing model, which in turn leads to the work process, giving rise to 
procedures, which in turn produce working directives. 

The results of the operational diagnosis allow managers to 
address those processes whose impact on operations wil l have the 
greatest value. Development and introduction of these processes 
are prioritized in descending order according to the value created 
for the company.7 

The functional analysis is the main process development tool. 
It is used to question the relevance (value) of functions and pro
duce a logical, efficient sequence. The success of this exercise wil l 
be directly proportional to the rate of involvement of the people 
responsible for the development of process applications. 

Management Indicators 
The last link in the company's value chain is performance 

measurement. A list of indicators should be drawn up, together with 
the expected results. The list should be developed in a logical man
ner, and some basic questions have to be answered before putting 
pen to paper. The following three questions should form a basis for 
group discussion to begin the process: 

• Must we measure? 
• Why measure? 
• What should be measured? 

At first glance, the answer to the first question (Must we mea
sure?) might seem too obvious. It takes on quite a different aspect 
when it is put to a management team gathered in a workshop set
ting. Ideas differ greatly as to the usefulness of the exercise when 
compared to the effort it requires. Some see measurement as a threat, 
others think only of an increase in administrative costs, and still 
others see an opportunity for continuous improvement. 

Once the decision to measure is made, managers then have to 
think of why to measure: for improvement, for comparison pur
poses, to report to shareholders, for employee remuneration, or for 
any other good reason in a given situation. The question "What 

i should be measured?" is aimed at pinpointing the facets of the or
ganization whose evolution should be monitored. Is it the financial 
picture, how closely procedures are followed, employee perfor
mance, or some other aspect that reflects company culture? 

Only when satisfactory answers have been found to these three 
questions can the list of indicators be drawn up. Depending on the 

Operating Model From Mission to Working Instructions 

1. Survey the 
economic situation H Consult various reports and studies 

2. Supply economic 
intelligence 

3. Advise sectors 

a. c 
£ g 
o c U Q. <D O U d> C > 4> 4> 3 "O 

4.Draw up 
company action 
plan 

5. Analyze 
results 

Supervise studies 

Manage information and knowledge 

Manage and follow-up on agents 

Meet with senior management of 
international companies 

Develop ideas and 
presentation tools 

I—I Prepare sector plans 

| | Support the achievement of 
investment projects 

Recommend and fine-tune projects 

M Carry out benchmarking 

Draw up an operating plan 

Draw up a development plan 

[_| Support the drawing up of a 
vision plan and a positioning plan 

Measure results 

'— Explain the results 

6. Manage the 
business unit 

—[Develop policies and procedures j 

—[Manage human resources j 

—[Manage material resources | 

'—(Manage financial resources 

Process 

Trigger 

R2_ 
le T 

Procedure 

Begin the follow-up... 

Analyst 0 

Working 
instructions 

build up a file 

Check if it exists e lsewhere in the system 

Open model screen B 

Follow the 

Ins 
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company's nature and vocation, measurement indicators may be 
chosen for activities, or results indicators, or both. The number of 
indicators wi l l be limited so as to target the best ways to take the 
company's "pulse" in each of the fields under scrutiny. 

The make-up of the indicators is directly linked to the audi
ence to which it is addressed. It is easy to understand that indica
tors of interest to the board of directors differ from those required 
by the manager of the IT department. However, the indicators used 
by the latter must be linked to those presented to the former; they 
must constitute a sub-group of those used by a higher level. In prac
tice, each of the company's departments and sections should have 
its own indicators, allowing it to measure the contribution that its 
resources make to the overall benefit of the company as measured 
by the high-level indicators. 

The operating model provides an ideal tool for developing 
indicators at all levels. First, it shows all the company's activities. 
Second, its very structure allows the indicators to follow the orga
nizational hierarchy (final results, strategies, management, and 
operations). Finally, it may be coupled with a matrix of roles and 
responsibilities to help choose which indicators to offer to the vari
ous sections of the company. These three characteristics ensure 
coherent action. 

Conclusion 
This article demonstrates, through the use of examples, that 

value analysis can make a constructive contribution to the manager's 
work. 

Used judiciously, in selected applications aimed at giving a 
human face to the company, measuring performance, identifying 
causes of under-performance, correcting weak situations, or sim
ply prioritizing actions, value analysis delivers astonishing results 
in terms of both tangible outcomes and mobilization of resources. 

At the macro level, the integral use of value analysis to define 
and review the working methods of a company "from mission to 
working instructions" reflects a company culture using value man
agement, a management style that delivers value to all parties con
cerned: clients, shareholders, and employees. 
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Is "Drink Beer" a Function? 
Dr. Roy Woodhead, J.J. Kaufman, M.A. Berawi 

Abstract 
This paper is a work in progress report that attempts to ex

plain underlying theories of Function Analysis practice and the use 
of such theories in a VE study. It explains the relationship between 
real world implemented solutions and the class of abstract pro
cesses such implementations belong to. It is these abstract classes 
of solution-process that are what we call functions. The ability to 
position a particular implementation within a generic and abstract 
class of implementable solutions we call functions allows us to 
consider alternatives that could perform the same work but with , 
added benefit. The paper concludes that 'Drink Beer' is not a func
tion as it is a particular real world solution-process and goes on to 
explain why such an approach limits the possible solution space 
that could unlock innovation. 

Introduction 
Have you ever looked at someone else's FAST diagram and 

thought to yourself, "Those are not functions they are solutions or 
outcomes"? On review of old FAST diagrams we can even criticise 
our own work. Of course we always have the explanation of, "It 
does not really matter because it's about stimulating creativity that 
counts". But what i f that is not an acceptable position? As we seek 
to move VE into new fields of work, the need to provide internal 
consistency within our theories becomes even more important, es
pecially i f such models steer a Research and Development (R&D) 
programme (Woodhead & McCuish, 2002). That we can recognise 
weaknesses in our own work is a mark of our own learning and 
advancement in terms of our ability to model the relationships be
tween 'a thing', 'what it does' and 'what value is achieved when it 
is performed'. The 'way' something is performed or done is a re
flection of a previously recognised problem that has been solved 
with the particular method being examined; we will call these "So
lution-processes" to emphasise the fact that they exist in a real way 
as opposed to a conceptual way. This line of enquiry means that we 
see far more embedded knowledge associated with naming func
tions than the simple rule of 'active verb and measurable noun' 
suggests. The challenge is to articulate theories that describes this 
and then set about developing rigorous proofs in the form of doc
toral research (See Woodhead & Downs, 2001; Kelly, Male and 
Graham, 2004). As such this work-in-progress report brings you 
into the investigation and your feedback is encouraged. 

As universities and industry forge closer Technology Trans
fer programmes (Lambert, 2003) the role VE can play wil l become 
increasingly important. However, for VE to play a more active role 
in R&D projects then the underpinning constructs upon which FAST 
is built needs to be more 'objectively' reliable so as to conform 
with the rigour science and academe demand before funding. Un
der such demands we need to be able to not only say " X Y Z " is not 
a function but also prove it irrefutably. This paper draws from 
ongoing doctoral research and presents some explanations that wil l 
lead to such an outcome. 

Going back to the beginning 
In the early period of Value Engineering the use of Function 

Analysis was what set it apart from other 'problem solving 
methodologies'(Kaufman, 1990, 1999). Crum (1971) stated that: 

The 'oxygen' of Value Engineering is the determination of 
functions and function-dominated thinking. 

This 'oxygen' flowed from the seminal work of one man, Larry 
Miles. Miles (1972) stated: 

The heart of the situation is "the customer wants a Junc
tion. " He wants something done. He wants someone, per
haps himself, pleased. He wants something enclosed, held, 
moved, separated, cleaned, heated, cooled, or whatever un
der certain conditions and within certain limits; and/or he 
wants a shape, a color, an aroma, a texture, a sound, a "pre
cious" (costly) material, or whatever to bring pleasure to 
himself or others he wishes to please. That is all he wants. 
That is all he cares about. 

Thus the language of function is the language of the heart 
of the problem. The customer wants only two and only two 
types of functions in varying degrees in different products or 
services. Use functions and Aesthetic functions serve his 
needs. Use functions entail some action that he wants per
formed, and aesthetic functions please him or someone he 
wants to have pleased. 

He then continued under the heading "Identify, Clarify and 
Name Functions" to explain his concept of a "Function." 

State the function in exact sentences. Examine the sentences. 
Is that exactly what it does for the customer? 
Is that exactly what the customer wants it to do? 
Is that exactly what the customer believes he s paying for? 

Improve and clarify the sentences until they say exactly 
what the function really is. Describe what the function does 
and name it with a verb and a noun, for example, support 
contact, enclose housing, control current, radiate heat, etc. 

His narrative went on to explain the difficulties that arise with 
this naming convention: 

While the naming of functions may appear simple, the ex
act opposite is the rule. In fact, naming them articulately is 
so difficult and requires such precision in thinking that real 
care must be taken to prevent the abandonment of the task 
before it is accomplished. 

The problem is that the verb-noun construct itself lacked un
ambiguous rules that formed an inclusive and exclusive mecha
nism to refute alleged functions such as 'Open Door', 'Increase 
Profits' and 'Drink Beer'. Furthermore, in many situations cus
tomers are either committees or the technological capability is be-
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yond their current understanding and so their views are difficult to 
determine. 

Miles did attempt clarification and suggested that the verbs 
and nouns should reflect measurability: 

To provide more benefits, functions are named whenever 
possible using a verb and noun that have measurable pa
rameters. For example support timer may also be defined as 
support weight, and interrupt circuit may be defined as in
terrupt current. This approach, in many cases, allows and 
promotes measurement of the appropriate cost for a speci
fied function in more specific terms. 

Here is our first clue. Those things that can be named in mea
surable ways must exist in such a way that they can be measured. 
Furthermore, i f they exist in a concrete way then they must also be 
solution-processes unless the measurability refers not to a thing 
but the units we use to assess a thing. Rereading Miles we note the 
measurable noun, such as weight or current, is a term associated 
with recognised units of measurement. In practice this source of 
ambiguity is often overcome by the subsequent intention to use 
named functions to generate alternative solutions; the practitioner's 
experience thus provides a corrective bias when considering whether 
alleged functions such as 'Drink Beer' are really functions or not. 
The inexperienced practitioner may be unable to grasp the crucial 
nuance being discussed because the underlying rules associated 
with such a means to distinguish, what is and is not, a function 
remain tactic. 

What is perhaps the most significant implication of Miles' 
explanation is the need for 'intense concentration'. In the time con
strained episodes of VE workshops the pressure to move through 
an agenda often curtails contemplative time needed to thoroughly 
and confidently identify and name a function. I f the only reason 
we use Function Analysis and FAST is to stimulate a latent creativ
ity in teams then such techniques are considered in the same way 
other creative techniques. Within this perspective the underlying 
theory is that the team is creative and would have got to the same 
insights and outcomes with other techniques. That is, Function 
Analysis and FAST don't really have any merit other than provid
ing a co-ordinating script for the team members. We demote this 
view on the grounds that for us a proper Function Analysis or FAST 
corresponds to an understanding of how something works. The way 
something works is the way it performs its functionality and so 
without making that explicit then at best teams wil l tinker and at 
worst they wil l cause the system, product, project or organisation 
to fail. For us the underlying theory is, "Cross functional teams 
should figure out how something should work before trying to fix 
it ." The creativity of insight is in the naming of functions. The 
creativity of alternative ideas follows this stage. Both types of cre
ativity must not be confused. 

Function Analysis and FAST in University-Industry collabo
rations offer the prospect of new approaches to the use of a VE 
designed not in terms of how many days it takes but in terms of the 
quality of outcomes it achieves. In a R&D context the 'proof of 
concept' is an outcome related to functionality and this has priority 
to schedule decisions; i f it has to work before it can be sold then it 

has to work and i f this means that the VE effort takes more than 
five days then so be it! 

Temporary assumption 
Before moving into our 'work-in-progress' explanation let us 

detail a temporary assumption that wi l l later be removed. That is, 
we now imply a temporary arrangement to make our explanation 
easier. 

For the purpose of the next section let us say that there is a 
one-to-one mapping between a 'thing' and a 'function'. So for ex
ample, a car's tyre wi l l be seen to have a single function and so to 
does every other component in a system of components that com
prise a thing we call a car. 

I f a system has n components then it has n functions under 
this assumption. We wil l later remove this assumption to show the 
underlying richness of functional thinking linked to technological 
innovation. i 

What we actually do when naming a 
function 

Let us articulate the means by which we name and then use a 
function: 
1 We understand how a system with n components or elements 

is recognised as creating value; for example a Formula 1 rae 
ing car. 

2 We undertake some form of analysis in which we select a 
"thing," a particular component for example, from within the 
system under examination; for example the tyres on the car's 
wheels. 

3 We then observe the 'thing' in isolation from the system by 
giving it priority in our thinking (e.g. talking about a rear tyre 
without talking about every other part of the car) 

4 We understand the purpose of the thing in relation to the sys
tem; for example, why do we need such a wide car tyre? 

5 We next identify what work, or function, it does in order to 
achieve its purpose which in turn enables the system within 
which it resides to deliver value. 

6 We then name this work in the form of an active verb and a 
measurable noun that to us is a function; for example, trans
mit torque. 

7 Having named the function we then generate alternative ways 
of doing the work the current thing does. For example, what 
other solutions could be used such as slicks (i.e. tyres with no 
tread on them)? 

8 We then evaluate whether any of the alternative solutions en
able better value at the system level. I f one does then it is 
substituted for the previous solution and so a tyre with a lot of 
treads cut into it is replaced with a tyre with no treads. 

What we have done is look at a solution-process in the real 
world and then move it to a generic representation in a conceptual 
world that allows us to swap things around in order to get better 
results. From this we can see that a function can be performed by 
other solution-processes and so the function must be a class or set 
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of solution-processes itself; in the same way X is an abstract con
cept as used in algebra. Let us look more closely at this before 
moving towards general rules that wi l l assist us when naming and 
using functions in a VE study. 

Functions are abstract solution-processes 
Figure one shows how we as humans build knowledge. A phe

nomenon is observed and then understood as a process that is later 
used in a practical setting to achieve progress. The key word not 
used in the last sentence is 'Technology' and that is what functional 
thinking and VE set out to improve; from roads and buildings, cars, 
planes and computers to projects, teams and organisations. 

Input Output 

Figure 2. Solution-processes within a system 

Let us assume then that for some reason we are unhappy with 
solution-process 'A' and so we first of all name it as a function such 
as "Transmit Torque". What we have done is not name the solu
tion-process "Transmit Torque" but have named a generic set of 
solution-processes in the form of a verb-noun function. Solution-
process 'A' is but one potential candidate to perform the function 
from within a possible-solution space as shown in figure three: 

The set is the function. 

Figure 1. The knowledge domains used during innovation. 

Let us see a system as a series of solution-processes. These 
could be mechanical solution-processes such as how an internal 
combustion engine works. Similarly they could be cognitatitve so
lution-processes such as how our brains recognise sour milk. This 
distinction is very important for when Miles asks for intense con
centration I argue he is asking us to do one of two things: 

i Understand how we think something does or should work; 
this is about intentionality and so leads to intentional func
tions that managers and engineers use to anticipate what they 
want to happen. 

ii Understand how a thing works in accordance with laws such 
as physical laws and chemical laws; this is an etiological ex
planation where etiology is an explanation of the causal rela
tionships that have led to the thing's current state. These etio
logical functions are what scientists and engineers contem
plate when they seek to observe and then influence nature. 

Our current views of'Use' functions can be seen to flow from 
both these statements and in a future publication it is out intention 
to develop means to distinguish between them. However 'Aesthetic' 
functions are more often than not intentional especially i f they origi
nate in designed artefacts. 

Let us describe a system as figure two shows. It is a context 
that has solution-processes within it. It could be a fair ground ride, 
a car, an organisation or even a virus. The important thing is to 
recognise the context as the 'thing' which contains solution-pro
cesses; the difference between 'thing' and 'solution-process' be
comes a product of where 'we' set our scope lines in the VE study. 
Because of our previous assumption we also state that each solu
tion-process corresponds to a single function. 

The number of solution-processes that 
could be used to perform the function 
represent the possible-solution space 

Figure 3. Alternative solution-processes capable of performing the 
function Transmit Torque. 

By moving from a materialistic solution in the form of a pro
cess to an abstract class of solution-processes, in the form of a 
conceptual function, we are enabled to consider alternative combi
nations as shown in the following table: 

Possible Solution-Process 
Combinations 

CAPEX OPEX 

(PV) 

Revenue 
Impact 

(PV) NPV 
X - > Y - > A - > Z $10 $5 $10 [$5] 
X - > Y - > B - > Z $5 $10 $10 [$5] 
X - > Y - » C - > Z $15 $5 $20 0 
X - > Y - > D - > Z $20 $15 $5 $30 
X - > Y - > E - > Z $25 $5 $10 [20] 

Table 1. Analysis of total value established by substituting solution-
processes. 

To understand our argument linked to table one it is impor
tant that we briefly explain the concept of customer that determines 
value. In the case of a product the customer is a person who ex
changes money to own such a product and the goal for the manu
facturer is to offer a product that is 'perceived' as better than that 
which rivals offer. As such the psychological functioning within 
the customer's mind is the intentioned aim of the designers seeking 
to emphasise worth. In the context of an organisation we must 
look to the economic functioning that companies are embedded 
within. I f the purpose of the firm is to enable progress within the 
rational of Adam Smith's "Invisible Hand" then we can see wealth 
creation as a reflection ofa potentially positive contribution to tech
nological progress. As such, the firm serves society even i f its 
managers cannot see such an interconnected functional role and 
assume they are free thinkers as they decide the best way in which 
to succeed from within an economically conditioned set of choices 
and the rationality of "self-interest." 
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Money and economic value are thus the means through which 
a firm's managers anticipate materialistic progress from within a 
complex arrangement of intentional functions. It is for this reason 
the Interstate Highways of the USA have more cars than horses on 
them. 

As can be seen in table one, the methodology that underpins 
VE practice not only enables us to bring higher levels of creativity 
to bear on the systems we seek to improve but also provides us 
with a means to compare value, not just at the single component 
level as is the focus of cost cutting, but from the perspective of the 
whole system. What is more, it shows how a narrow focus of short-
term cost reduction targeted on a single component would have led 
to solution-process B being selected which does not yield most 
value to the organisation. Solution-process ' C costs more in terms 
of Capex but yields the best value when compared against other 
permutations considered at the macro level. 

The normative nature of functions and the 
way they are performed 

I f a function is an abstract class of solution-processes then the 
first thing to recognise is that they are a way of 'knowing' which 
allows ingenuity to take place. When we consider human genes we 
see them as packets of instructions or information that then influ
ences how other molecules arrange themselves into a purposive 
system we casually call ' l i fe ' . Having an instruction manual does 
not in of itself led to an outcome. There has to be a solution-pro
cess where the instructions are translated into actions. One way to 
view this is to consider the difference between information and 
knowledge both of which then need the correct environment with 
appropriate resources to make the translation process possible. 
Therefore, to separate functions from solution-processes is simply 
a mode of thinking for in reality they are intricately bound. This 
realisation allows us to see our use of functions in the context of 
knowledge management where VE practitioners meld scientific 
knowledge with engineering and management know-how. 

That a function is thus a mode of knowing forces us to exam
ine how we use them to leverage innovation (i.e. functions in the 
context of VE and innovation are epistemological). From within 
this perspective we can think of them as dynamic logic symbols in 
the way we think of X in " I f X then Y " (e.g. causal-etiological 
views of function drawn from nature) or "In order to X we must Z" 
(e.g. intentional views of function such as when a designer plans 
some product feature that she hopes wil l entice customers to ex
change money). Now we realise that in our world the only ques
tion we can ask of a function, which is simply a class of solution-
processual solutions, is "Is it performed well?" 

I f we consider an example then our explanation becomes 
clearer. Imagine that we are working in a VE study looking at 
whether or not we should purchase a particular car model for a 
fleet of company cars. The cars will be used all over the USA 
which means we expect cold mountainous regions to have differ
ent demands on the car than say flat desert regions. One ambition 
is to keep operating costs down and so we focus on one function 
involved with the engine which is "Consume Fuel." In some hypo
thetical research we 'supposedly' carried out let's say we found 
that 'car model type A' led to a distribution as shown in figure four: 

X 

15 20 25 30 35 40 45 

Figure 4. Miles per gallon for sample of cars tested 

When the salesman tells us that on average we wil l get 45 
Miles per gallon we now 'know', as opposed to assume, this state
ment to be incorrect and that the actual mean is closer to 30 Miles 
per gallon. What is more, because the actual performance is 
disvaluable in terms of what we were led to believe we can now see 
this underperformance as a 'problem' as enabled by reference to 
the functional norm. I f other factors mean that the 
underperformance of this particular function is compensated by 
the over performance of other functions then we might think of 
ways in which we can alter the actual mean through some kind of 
additive to the fuel. In this scenario, where we seek to move the 
functional norm, we are pursuing an 'opportunity'. 

The distinction between 'problem' and 'opportunity' becomes 
very useful when functions are used in critical situations such as an 
organisation facing insolvency. In such scenarios the manager can 
now consider how best to deploy scare resources so that the imme
diate problems are solved before any search for opportunity be
gins. It may also be that functions seen to have problems are handed 
over to managers to deal with, whilst functions with the prospect of 
opportunity are sent out to the R&D department to find out how 
best to capture and protect some competitive advantage. 

Removing our previous assumption. 
In order to explain our insights so far we have held the as

sumption that there is a one-to-one correspondence between a single 
component and a single function. This allowed us to explain that 
once we have identified the function of a particular component, 
then we can simply search for a direct swap. It is now time to 
remove this assumption and realise why function modelling is the 
oxygen of Value Engineering. 

I f we have three components in a system then we wil l prob
ably identify three functions and in doing so get a glimpse of the 
original designer's knowledge of technology. Why did the designer 
have three components? Because that was then seen to be the best 
way of performing at least three functions. However, innovative 
engineers can often design a multi-functional component that per
forms the work of many components. This attraction to 'do more 
with less' is what often leads engineers to elegant solutions. In the 
previous section we considered a single make of car and the range 
of fuel consumption was between 15 and 45 miles per gallon de
pending on the type of terrain the cars traversed. By using a com
mon unit of say $/mile, we can consider alternative solutions, such 
as rotary engines, diesel engines, fuel cells and so on, and as we do 
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so widen the possible-solution space; that is we widen the range of 
potential solutions (See figure five). 

Diesel Petrol Fuel Cell 

$1 $2 $3 $4 $5 $6 $7 $8 $9 $10 

Figure 5. Hypothetical national average cost of fuel per mile 

I f we only looked at this single function with a view to select
ing the best technology then we might make the wrong decision 
(see similar mistake associated with cost-cutting and table 1). In 
the UK the government wants to encourage environmentally friendly , 
technologies and it might be that tax relief advantages offset the 
apparent cost of a particular technology. Similarly, the cost of in
stalling, operating and maintaining something like a Fuel Cell tech
nology may bring a host of problems that at the company level 
would make such a selection unfavourable. The point being made 
here is that not only does the elicitation of functions widen the 
possible-solution space, but it also allows the implementation of 
technology to be considered inside a bigger picture and in so doing 
helps organisations move closer to elegant solutions. 

Conclusion 
By making the realisation that a function is an abstract class 

of solution-processes we can now distinguish between a real world 
solution-process and an abstract one. The title of this paper asks 
whether "Drink Beer" is a function and now we can quite clearly 
say it is not because it is a real world solution-process. What is 
more, we can see that by naming a solution-process as a function 
we limit the width of the possible-solution space and so limit the 
ability to get even closer to an ideal or elegant solution. 
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Integrating "Choosing by Advantages 
Into Value Engineering 

rr 

GaryR. Meyers, PE, CVS 

Choosing by Advantages is an integrated decision making 
system developed by Jim Suhr while he was working for the US 
Department of Agriculture Forestry Service. Since leaving the For
estry Service, Jim and his wife Margaret have continued to de
velop and promote CBA though their Institute for Decision Mak
ing Innovations, Inc. 

Central to CBA is what Jim calls the "Fundamental Rule of 
Sound Decision Making." This rule states that, "Decisions must be 
made on the importance of advantages." An advantage is the dif
ference between the attributes of competing alternatives. Impor
tance is the value placed on that advantage based on the purpose 
and circumstances of the decision, the needs and preferences of the 
stakeholders, the magnitude of the advantage, and the magnitudes 
of the attributes from which the advantage was derived.' 

When I looked at the outcome of a VE effort, it occurred to 
me that the most likely reason for the rejection of one of a team's 
recommendations could be summarized in a single sentence: 

The decision-makers were not convinced that the advan
tages of adopting the proposed alternative outweighed the 
advantages of not doing so. 

Therefore, a system that stresses the relative importance of 
the advantages of competing alternatives should attack this prob-

Factors Alternative A Alternative B 

- Attribute: Capacity 
Advantage: 

1000 vpd | 800 vpd j - Attribute: Capacity 
Advantage: 200 VPD More j 130 

1 

Attribute: 

Access 
Advantage: 

I 

Good | Very Good j Attribute: 

Access 
Advantage: 

T 

1 
Better Access j 40 

_ , Attribute: 
Safety 

Advantage: 

1 

Fair j 
Excellent J _ , Attribute: 

Safety 
Advantage: 

T 
1 
I 

Much Better Safety j 100 

Total Importance 1 3 0 140 

a. Original Format 

Very 
Important 

Somewhat 
Important 

Somewhat 
Important 

Very 
Important 

1000 vpd 200 VPD More Capacity ! 

Access I Better Access 
i • 

Safety Much Better Safety x Excellent 

800 vpd 

Very Good 

~K— 

b. Modified Format 

I'igure I: The CBA Tabular Method 

lem in a direct, straightforward manner. Referring back to the "Fun
damental Rule" stated above, the CBA system certainly seems to 
be aligned with this premise. It directs the team's efforts though a 
logical sequence from alternatives to attributes, to advantages, to 
importance, and culminating at relative importance. Following this 
logical sequence promises the opportunity for an effective and ef
ficient process. 

Aside from the prospect of improving the team's effective
ness and efficiency, I also believed that CBA could make a signifi
cant improvement in the decision-makers' understanding of the 
team's recommendations. When laid out using one of the CBA 
methods tailored to different situations, the attributes of each alter
native are plain to see, as are the advantages offered by the differ
ences between the attributes of the alternatives in question and the 
importance assigned to each advantage. Thus, the decision-maker 
can readily see the whole rationale for the recommendation laid 
out in front of her. 

Figure la shows the presentation of the hypothetical findings 
of a study team using CBA. Two options, Alternatives A and B, are 
being compared using three factors: capacity, access, and safety. It 
is immediately clear from this presentation that the team studying 
these alternatives felt that: 

• Alternative A would offer an advantage in capacity, while 
Alternative B would offer advantages in access and safety; 

• Alternative A's advantage in capacity is the most important of 
the three advantages; 

• Alternative A's advantage in capacity would be slightly more 
important than Alternative B's advantage in safety; 

• Both of these advantages would be significantly more impor
tant than Alternative B's advantage in access; 

• Overall, based on the total importance of the advantages for 
each alternative, the alternatives are almost comparable, with 
Alternative B being slightly preferred. 

CBA Methods and Modifications That Were Used in the 
Workshop 

Two of the CBA methods were used in the workshop. The 
first was the "Tabular Method." This method, which displays at
tributes, advantages, and the importance of the advantages for two 
or more alternatives, was used in the Information, Development, 
Decision, and Presentation Phases. The second was the "Two-list 
Method," which only shows the advantages of two alternatives. 
This method was used during the Evaluation Phase. Figures 1 a and 
2a show the CBA formats for these twp methods. 

I felt that the format for each could be improved for use in 
VE. In particular, I thought each would require too much explana
tion for the limited time available during a VE workshop. While it 
might not be possible to make them sell-explanatory, it appeared 
that their graphics could be redesigned to make them more visually 
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intuitive. Being a big fan of graphic artist and philosopher Edward 
Tufte, I also hoped to use some of his concepts to reduce the amount 
of "non-data ink." 2 

Reviewing the material from Jim's three-day Sound Decision
making Course, I decided to use the balance scale metaphor that 
Jim uses effectively to demonstrate CBA concepts. The resulting 
variations of the Tabular and Two-list Methods are shown in Fig
ures lb and 2b, respectively. 

Both variations capture several key elements of CBA in their 
graphic presentations. These elements include: 

• Factors are listed above the scale's fulcrum, indicating they 
are neutral and have no effect on the scale's balance; 

• A l l information about competing alternatives is placed on 
either side of the fulcrum; 

• In the Tabular Method, attributes are shown to the far left and 
right, "off the scale" and indicating that they also have no 
effect on its balance; 

• Advantages are clearly "on the scale," reinforcing that they 
are the elements that are being "weighed;" 

• Advantages are shown on the side of the scale that they should 
"weigh down;" 

• The placement of the advantage, indicated not only by the 
placement of the text but also by a small dot under the text, 
indicates the amount of leverage it has on the decision; and, 

• The small scales near the bottom of each remind the team to 
strive to understand how the scale would tip under the rela
tive "weight" of the advantages. 

There is one more important distinction between the standard 
CBA Tabular Method format and the modified format. In the CBA 
Tabular Method, a number is assigned to each advantage indicat
ing its relative importance. These numbers are then summed to pro
duce an indication of the total importance of the advantages of an 
alternative, which is compared to the sum for competing alterna
tives. 

I decided not to make any such attempt to sum arithmetically 
the relative importance of the alternatives. Instead, I relied on the 
scale metaphor and the team's visual perception of the "weight" of 
the competing alternatives. The major reason for not using the cal
culation was the limited time available during the workshop for 
training in the CBA method. I believe the scale metaphor was well 
received and contributed to both the success of the workshop and 
each team member's satisfaction with their corporate effort. 

The Use of CBA in Specific Phases of the VE Workshop 
CBA methods were used in the Information, Evaluation, De

velopment, Decision, and Presentation Phases. 
Information Phase. First, the Tabular Method was used near 

the end of the Information Phase. It was first used, as shown in 
Figure 3a, to summarize the advantages presented by the proposed 
design in comparison with the existing condition. As would likely 
happen in most cases, this indicated that the scale would tip deci
sively toward the proposed design. However, it also illustrated the 
relative importance of each advantage offered by the proposed de
sign, as well any advantages posed by the existing condition (as 

E Q S S W O R L D 

expected, indicating the impacts of implementing the proposed 
design). This use of the Tabular Method strengthened the team's 
understanding of the "purpose and need" of the project. It also pro
vided me with an opportunity to acquaint them with CBA concepts 
and to lead them through the Tabular Method in preparation for 
their use of it later when working individually and in small groups. 

Before moving on, this method was repeated a second time. 
In this case, we compared the proposed design with what I called a 
"realistic ideal design." The purpose of this exercise, shown in Fig
ure 4b, was to help the team identify advantages that might be ob
tainable by changing the proposed design. 

The use of these two applications of the Tabular Method pro
vided an excellent transition to the Function Analysis Phase that 
followed. The impacts of the proposed design and the potential 
opportunities identified in the "realistic ideal design" led directly 
into development of a "FAST diagram based upon issues of con
cern."3 

Evaluation Phase. The second use of a CBA method, this time 
the Two-list Method, was during the Evaluation Phase. After the 
discarding of 'thought-provoker" and nonsense ideas, as well as 
the designation of appropriate ideas as "notes to designer," each of 
the remaining ideas generated by the team was evaluated by one 
team member, usually the originator or key proponent of the idea. 
An example is shown in Figure 4. As can be seen, each idea was 
evaluated in terms of both non-cost and cost advantages. Based on 
these evaluations, a letter between " A " and "E," and a number be
tween " 1 " and "5" was assigned to each idea to indicate the bal
ance of the comparison of non-cost and cost considerations, re
spectively. After all ideas were evaluated, the team members pre-

Alternative A Alternative B 

Higher Capacity j J£Q ! 

I Better Access 1 

| Much Better Safety ! 100 

Total Importance 130 Total Importance 140 

a. Original Format 

Advantages Of Current Design Advantages a New Idea 

Higher Capacity Better Access 

••• • 
Much Better Safety 

j b. Modified Format 

Figure 2: The CBA Two-list Method 
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Figure 4: Idea screening workshop 

sented each analysis to the assembled team, which added comments 
and developed a consensus on the rating of the idea in terms of 
both non-cost and cost advantages. 

As each idea was reviewed and consensus reached on the rat
ings, the number of each idea was plotted on a matrix as shown in 
Figure 5. This matrix indicated i f ideas were good, marginal, or 
poor candidates for improvement and aided in the selection of ideas 
for further development. 

We found an unexpected benefit in the use of the Two-list 
Method during the Evaluation Phase. As it began the Development 
Phase, team realized that it had already analyzed and discussed 
each idea in a similar, though more abbreviated format. Thus, the 
analysis of each prospect had already been framed with respect to 
the issues involved and the attributes that would need to be devel
oped. Based on my experience with previous workshops, I felt that 
this accelerated progress during the Development Phase consider
ably. 

Development Phase. A CBA method again involved the Tabu
lar Method, this time during the Development Phase. Individuals 

LOWER COST 

Borderline 
candidates for 

further development 
in shaded areas. 

Poorest candidates 
for further 

development in 
lower left-hand 

areas. 

+ 

Best candidates for 
further development 
in upper right-hand 

areas. 

Figure 5: Idea screening matrix 
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and small groups evaluated each prospect using the same format 
that was used during the Information Phase. The format used was 
the same as that shown in Figure 3 (without the boxed callouts 
shown on Figure 3 to illustrate the significance of the positioning 
of the various advantages). 

Decision Phase. Another change related to the integration of 
CBA was the insertion of a distinct Decision Phase. During this 
phase, the team reassembled after evaluating the prospects and used 
the format shown in Figure 3 to review the attributes and advan
tages that had been developed during the Development Phase. They 
discussed each prospect and modified attributes, advantages, and 
the importance of each advantage before reaching a consensus to 
recommend or reject each prospect. In doing so, the team often 
revealed subtle advantages that had been overlooked during the 
individual or small group analyses. 

Presentation Phase. The Presentation Phase continued the 
emphasis of advantages and their relative importance, again using 
the format shown in Figure 3. In developing the presentation, I 
urged the team to build the best case for each both the current de
sign and the team's recommendation, stressing the need to provide 
decision-makers with high fidelity information that was as objec
tive and factual as possible. 

Conclusion 
I found Choosing by Advantages to be a useful system that 

can be incorporated effectively into the value engineering process. 
It provides a clear and easily understood logical path that proceeds 
sequentially from alternatives to attributes, to advantages, to the 

importance of advantages, and culminating in sound recommenda
tions. Through the transparency of the CBA formats, the team's 
reasoning is open for all to see. Whether they agree with the rec
ommendations or not, I believe decision-makers wil l gain greater 
confidence in the VE process when its results are presented in this 
manner. 

I think this application of CBA also demonstrates the often-
overlooked possibilities offered by the improvement of graphics 
and visual media. Like a good engineering or architectural project, 
good graphics are designed based upon established principles, prac
ticed with a constant emphasis on improvement. 

Finally, analogy and metaphor can and should be exploited to 
maximum advantage. As shown, the combination of a simple anal
ogy and clear, effective graphics can be a powerful combination. 
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