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From Ordinary to Extraordinary with VM 

EDITORIAL 

Roger B Sperling, CVS-Life 

Roger Sperling 

In this issue of Value World, we focus 
on applications of the value meth

odology (VM) in the transportation 
sector. The authors describe how to 
quantify the performance of V M 
alternatives, how to reduce risk using 
V M , and how to apply FAST diagrams 
to highways. Also, there are articles 
about improving peer reviews with V M 
and using V M to improve university 
procedures. Each V M tool and 
technique stimulates interaction among team members and, in the 
end, raises ordinary projects to extraordinary levels. 

This is accomplished through the intensive learning that takes 
place between the study team members and the project 
stakeholders. As Rosa Garcia Sanchez from Spain explains in her 
article on page 18, members of her university's V M study 
experienced continuous learning, reaching beyond functions of 
their own specific area, giving a much wider picture of other 
university activities. 

This learning experience comes from improved comm
unication across multidisciplinary boundaries, something the V M 
Job Plan facilitates very effectively. Team leaders and team 
members often express this benefit of enhanced communications 
as an afterthought, almost as i f it were sometfiing magical. 

In the half-century that the value methodology has been 
developed and practiced, there have been many attempts to explain 
the magic of this problem-solving technique. How is it that the 
V M Job Plan gives us all the tools we need to enhance 
communications? How do value teams change the ordinary 
project, process, or product into an extraordinary one? 

USE OF TIME 
One simple answer: V M enhances communication because it 
makes excellent use of time. Ann Morrow Lindberg in her book, 
Gift from the Sea, says that communication is enhanced when we 
have an abundance of time. Surely time is a key. The V M process 
takes a team of professionals out of their daily routine and isolates 
them so that they can focus—with an abundance of time—on a 
problem to be solved. This expansion of time (time that is not 
ordinarily taken in most of our hurried endeavors) allows for 
longer and deeper conversations between individuals. And in 

using the tools of V M , we are able to structure those conversations 
into creative thinking and objective evaluation to find 
extraordinary solutions to ordinary problems. 

MORE THAN ONE RIGHT ANSWER 
An abundance of time in V M studies also leads to a patient search 
for more than one right answer. The right answer of the original 
concept can be compared with the second, third and fourth right 
answers; the best one can transform the ordinary to the 
extraordinary. Dewitt Jones, a photographer for National 
Geographic Magazine, has his personal methods for taking 
extraordinary photographs. Because his photos compete with 
hundreds of others submitted to the magazine, his need to be special. 

In the video, Everyday Creativity, Jones illustrates how 
patient study of a problem, such as photographing salmon fishing 
in Scotland, resulted in several right answers. The river where 
fishermen caught their salmon looked rather uninteresting when 
he first saw it, but after spending some time with the fishermen 
and watching the mist on the river he captured several dramatic— 
yes, extraordinary—photos. 

Thus it is with V M : patience fosters creativity. We allow time 
to be our ally, not our enemy. Instead of "fighting the clock" to 
find the one right answer, we "go with the flow" and let time 
nurture the creative impulses of the value team members. More 
right answers emerge because we give them time to be bom. 

TURNING AROUND 
Another way to find multiple right answers is to turn around and 
look the other way. This is what Jones does when the viewfinder 
of his camera fails to show him something special. By looking 
behind him one morning he saw the mist on the river with a 
different eye. The picture he took in that moment of turning 
around was the one that was chosen for the magazine article. 

Looking at the problem differently—turning around—is often 
the way V M studies turn the ordinary into the extraordinary. The 
analysis of functions serves to turn us around and look the other 
way—to see the problem differently. Understanding the 
relationship of functions teaches us to look in new directions to 
find new creative solutions. 

By making good use of time, by searching for more than one 
right answer, and by turning around to look in new directions, V M 
allows us to change the ordinary into the extraordinary. 

SAVK International is the only professional society in the United Slates totally devoted to advancing and promoting 
the value methodology, a powerful problem-solving tool that uses a professionally applied, function-oriented, 

systematic team approach lo analyze and improve value in a product, facility design, system, or service. 
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Beyond the Cost Savings Paradigm: 
Evaluation and Measurement of Project Performance 

George Hunter, PE, CVS, and Robert B. Stewart, CVS 

THE COST SAVINGS PARADIGM 
Value Engineering (VE) too often has been negatively stereotyped 
as a cost-cutting technique, instead of a value-enhancing tool. Part 
of the reason for this perception came about because VE was first 
applied in the manufacturing industry, focusing on removing 
unnecessary costs from manufactured products. The cost 
reductions on a unit price basis were small but became large when 
extended over the life of the production of the item. Because of 
this, VE results consistently have been reported in dollars. 

The California Department of Transportation's (Caltrans) 
Value Analysis Program has been working diligently during the 
past five years to change this paradigm, so that studies develop and 
report value enhancements—not just cost reductions. The 
following steps describe the evolution of the present methodology: 

In 1995, Caltrans' value engineering procedures began 
requiring the project manager to "check the box" during the 
implementation phase of the study in the following 
categories: improving product quality; building consensus 
with our transportation partners; solving difficult 
transportation issues; reducing project delivery time; reducing 
initial project costs; reducing life-cycle costs. 

• In 1998 and 1999, Caltrans' value engineering procedures 
began requiring VA teams to quantify other benefits of the 
value engineering alternatives developed during the 
development phase—i.e., those other than project costs. 

• In 2000, the performance measurements, as currently 
employed, were first developed. This methodology, 
developed by Rob Stewart, of Value Management Strategies, 
requires that performance criteria and measurements be 
integrated throughout the entire study to become, jointly with 
the cost factors, the basis of the value engineering study. 

THE NEED FOR PERFORMANCE 
MEASUREMENTS 
The development and integration of value engineering 
performance measurements into the value methodology used in 
Caltrans' studies addressed and overcame the following 
deficiencies: 
• VE studies are carried out in highway project studies with 

defined cost parameters but no project performance 
parameters. A reliable, measurable methodology defining the 
project performance of the original design concept followed 
by the performance of the value engineering alternatives was 
needed in order to develop and present alternatives in a 
complete, comprehensive manner. 

Implementation dispositions of the value engineering 
alternatives were not based on objective criteria. VE 
alternatives were easily rejected by project design staff because 
there was no measurable way to compare the performance of 
the alternative to that of the original design concept. The 
development of reliable, quantifiable project performance 
measurements provided an objective way to discuss the merits, 
or lack thereof, of the value engineering alternatives. 

• VE alternatives with cost increases were rejected due to a lack 
of reliable, credible quantification of project performance 
increases necessary to justify the increased value associated 
with the cost increase (Value = Performance/Cost). 

• VE studies were not the most effective during the early phases 
of project development when project scope and performance 
are at critical phases of development. 
VE studies rarely contributed to major changes in project 
concepts and were mainly a tool to refine costs during the 
final design phases. 

• The perspective and input of project stakeholders 
participating in the VE studies, such as local government 
agencies and permitting agencies, were not easily captured. 
Project performance measurement techniques helped capture 
the input of all the study participants in a constructive and 
objective manner. 

TECHNIQUES FOR MEASURING 
PERFORMANCE 
The technique developed to measure the performance of Caltrans' 
projects, as well as alternative concepts developed during the 
course of a value engineering study, includes the following steps: 
1) Define Criteria; 2) Determine Hierarchy; 3) Establish Baseline; 
4) Evaluate Alternatives; 5) Compare Concepts. 

Define Criteria 
The first step in the process is to identify the criteria that wi l l be 
used to measure the performance of the project. This is best 
accomplished using a team approach that includes representation 
from the project management staff, design team, and other 
project stakeholders as well as the VE team. The VE team's 
facilitator should moderate this session and actively encourage 
the participation of all team members. The facilitator should 
address the aforementioned entities in turn, asking each to 
identify the project's primary objectives and requirements, 
recording each of these so that they are visible to the group (such 
as on a large flip chart) as they are presented. When the group has 
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a satisfactory comprehensive list, the facilitator should then ask 
the group which items on the list are essential to the project's 
overall success. Many items then can be consolidated, or even 
eliminated. It is advisable to limit the criteria to no more than 
eight. Each of these then should be given a formal definition that 
everyone can refer to during subsequent evaluations. While 
having more than eight criteria is certainly feasible, a larger 
number tends to make the process more cumbersome to facilitate. 
These remaining criteria should provide a well-rounded 
"yardstick" for measuring how well a concept meets the project's 
objectives and requirements. They wil l be referred to as the 
project's "performance criteria." 

Example: A highway improvement project proposing the 
widening of the mainline and the replacement of an interchange 
might include the following performance criteria: 

• Mainline Operations—Freeway's level of service. 
• Local Access—Level and degree of access between the main 

line and local arterials. 
• Project Schedule—Time required to complete the project 

(both design and construction). 

• Compliance with Design Standards—Level of compliance 
with highway design standards. 

• Construction Impacts—Degree of temporary constraction 
impacts (i.e., noise, traffic delays, etc.) 

• Environmental Impacts—Effect on the environment (i.e., 
socioeconomic, biological, etc.) 

Determine Hierarchy 
Once the group has agreed upon the project's performance criteria, 
the next step is to determine individuals' relative importance in 
relation to each other. This is accomplished through the use of an 
evaluative tool termed in this article the "Performance Criteria 
Matrix" (Figure 1.1). This matrix compares the performance 
criteria in pairs, asking the question: "Which one is more 
important to the project?" A letter code (e.g., "a") is entered into 
the matrix for each pair, identifying which of the two is more 
important. I f a pair of criteria is considered to be of essentially 
equal importance, both letters (e.g., "a/b") are entered into the 
appropriate box. This, however, should be discouraged as it has 
been found that in practice, a tie usually indicates that the pairs 
have not been adequately discussed. When all pairs are discussed, 

Figure 1.1: Performance Criteria Matrix 

Criteria A B C I) r 1 (, H r o i vi n 
ti A. A 

B. B -/TV- AY 
C. C vv 
D. ( 1 ) D 
E. E 
F. F 
G. G 
H. H 

1. List Criteria—List the candidate criteria in the left part of the form; assign designators (A, B, C). 

2. Discuss Pairs—Compare criterion A with criterion B asking, "Which is more important to the project?" Enter "a" in the intersecting box (next to the A 
designator and above the B designator). 

3. Total Scores—Add the number of times each criterion was selected. Half scores (0.5) result from ties, when criteria are judged to be of equal importance. 

4. Normalize Scores—Calculate percentages for each criterion, rounding off as needed. 

Figure 1.2: Performance Criteria Matrix—Highway Improvement Project 

Cr i t er ia A B C 1) i: 1 [ O T A I (i 
o A. Traffic Operations A a a a a a 5 31 

B. Local Access B b b b b 4 25 
C. Project Schedule C d e f 0(1) 6 
D. Compliance with Design Standards D d f 2 13 
E. Construction Impacts E f 1 6 
F. Environmental Impacts F 3 19 

16 100 

Note: The "Project Schedule" criterion did not receive any votes; however, it was given a token vote by making the initial list. 
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Figure 2.1: Performance Rating Matrix (a) 

Criteria Unit of 
Measurement 

Criteria 
Weight Concept 

i 2 3 

Pert 

4 

srmance R 

5 6 

a ting 

7 8 9 10 

Total 
Performance 

0 © © rTv 0 © © 
Rating Parameters 

Criteria Unit of Measurement low Rating high 

1 2 3 4 5 6 7 8 9 10 

1. Criteria—Project-specific criteria developed on the Performance Criteria Matrix. 

2. Unit of Measurement—"Degree of Impact" on other quantitative measures (e.g., accidents, schedule days). 
3. Criteria Weight—Percentage weight developed on the Performance Criteria Matrix. 
4. Concept—"No build',' original design(s). 

5. Performance Rating—Selected rating on a scale of 1 (low) to 10 (high). 

6. Total Performance—Arithmetic product of criteria weight and performance rating. 

7. Rating Parameters—A correlation of quantifiable performance criteria to the performance rating (1 to 10). 
It is necessary to list only those performance criteria that are quantifiable. 

Figure 2.2: Performance Rating Matrix (b) 

Criteria 
Unit of 

Measurement 

Criteria 
Weight 

Concept 

Traffic Operations Level of 
Service 

31 
No Build Traffic Operations Level of 

Service 
31 

Original Design 

Local Access Qualitative 25 
No Build 

Local Access Qualitative 25 
Original Design 

Project Schedule 
Months 6 

No Build Project Schedule 
Months 6 

Original Design 

Compliance with 
Design Standards 

Qualitative 13 
No Build Compliance with 

Design Standards 
Qualitative 13 

Original Design 

Construction 
Impacts Qualitative 6 

No Build Construction 
Impacts Qualitative 6 

Original Design 

Environmental 
Impacts 

Qualitative 19 
No Build Environmental 

Impacts 
Qualitative 19 

Original Design 

Performance Rating Total 
Performance 

Criteria Unit of Measurement low 

1 2 • Rating 

5 6 7 8 

high 

9 10 

Traffic Operations Level of Service F-2 F E D C B A 

Project Schedule Months - Design/Construction 48 44 40 36 32 28 24 20 16 10 

Note: The total performance for the "no build" concept is 511 while the total for the Original Design concept is 571, indicating that the Original 
Design concept provides a +12 percent improvement in performance. 
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the number of votes for each are tallied and percentages (used as 
weighted multipliers later in the process) are calculated. It is not 
uncommon for one of the criterion to receive no votes. I f this 
occurs, the criterion is given a token vote, as it made the list in the 
first place and should be given some degree of importance. 

It is important for the facilitator to remind the group that as 
they evaluate each pair of criteria, they should think of 
performance trade-offs in hypothetical terms. For instance, the 
facilitator might state: " I f we were considering a concept that 
would improve traffic operations but, in torn, caused greater 
environmental impact, which criterion would take priority?" The 
team also should be reminded that these performance criteria wil l 
be used to evaluate the merits of alternative concepts generated 
during the course of the VA study. As such, the group should keep' 
an open mind and base their evaluation on what is possible rather 
than what exists in terms of the current design concept. 

Example: Using the Performance Criteria Matrix (Figure 1.1), 
the group evaluates the six performance criteria they wil l use to 
evaluate the current design concepts as well as alternative design 
concepts developed during the VA study, producing Figure 1.2. 

Establish Baseline 
The next step in the process is to evaluate how well the original 
design concept(s) address the performance criteria. This step 
establishes a "baseline" against which the VE alternative concepts 
can be compared. The Performance Rating Matrix (a) (Figure 

2.1) is used to assist the VE team in detemiining the performance 
ratings for various design concepts. 

The VE team leader should first ask the group to establish the 
performance of the existing, or "no build," condition. The 
performance criteria, and its relative weights, are first entered into 
the matrix. Next, the group should identify the unit of 
measurement for each of the performance criteria. I f possible, the 
units of measurement should be quantifiable; however, this is not 
always possible or practical. Criteria such as Project Schedule and 
Traffic Operations are quantifiable and might use "months" or 
"level of service" (LOS) as units of measure. Criteria such as 
Environmental Impacts or Construction Impacts might use 
qualitative measures, as they are criteria that typically involve a 
number of lessor factors that have been grouped together. Other 
possible criteria may be wholly subjective. 

In any case, it generally is advisable to evaluate the "no 
build" condition first in order to establish a relative baseline for 
evaluating the current design concept. The next step is to assign a 
l-to-10 rating for each of the criteria, with 1 being low and 10 
high. Rating parameters also should be identified whenever 
quantifiable measures are used. These associate specific measures 
to the l-to-10 ratings. 

When the ratings for the various criteria have been 
established, their total performance should be calculated by 
multiplying the criteria's weight by its rating. Once the total 
performance for each of criteria has been determined, the 

Figure 3.1: Performance Measures Form (a) 

V E A L T E R N A T I V E T I T L E : 

C R I T E R I A Performance Original Alternative 

0 
Measure 

0 Rating 0 Weight V 0 
Contribution T 

Total Performance: CO 
Net Change in Performance: 0 

1. Project Specific Criteria—Criteria derived from the Performance Criteria Matrix; comments compare the alternative concept 
with the original concept for each criterion: 

2. Performance—Three parameters defining the contribution for both the original and alternative concepts: 

a. Measure—Units of measure (e.g., days) or degree (of impact) for each criterion 

b. Rating—Rating on a scale of l-to-10 for each criterion 

c. Weight—Weight for each criterion derived from Evaluative Criteria Matrix 
d. Contribution—Arithmetic product of rating times weight for each criterion 

3. Total Performance—Arithmetic sum of contributions for all criteria for both original and alternative concepts. 
4. Net Change in Performance—Percentage change of alternative total performance measures with original total performance measures 

taken as 100% performance (+% = increased performance for the alternative; -% = reduced performance). 
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Figure 3.2: Performance Measures Form (b) 

V E A L T E R N A T I V E T I T L E : Shift Highway Alignment West 

C R I T E R I A Performance Original Alternative 

Traffic Operations - No change. Measure LOS LOS Traffic Operations - No change. 
Rating 4 4 

Traffic Operations - No change. 

Weight 31 31 

Traffic Operations - No change. 

Contribution 124 124 

Local Access - Provides improved access by tying Broadway 
Blvd. directly into the interchange. 

Measure Qualitative Qualitative Local Access - Provides improved access by tying Broadway 
Blvd. directly into the interchange. Rating 7 8 
Local Access - Provides improved access by tying Broadway 
Blvd. directly into the interchange. 

Weight 25 25 

Local Access - Provides improved access by tying Broadway 
Blvd. directly into the interchange. 

Contribution 175 200 

Project Schedule - No change. Measure Months Months Project Schedule - No change. 
Rating 4 4 ' 

Project Schedule - No change. 

Weigit 6 6 

Project Schedule - No change. 

Contribution 24 24 

Compliance with Design Standards - No change. Measure Qualitative Qualitative Compliance with Design Standards - No change. 
Rating 8 g 

Compliance with Design Standards - No change. 

Weight 13 13 

Compliance with Design Standards - No change. 

Contribution 104 104 

Construction Impacts - Significantly reduces traffic delays 
during construction by eliminating detours on Broadway Blvd. 
and simplifies construction of the new overcrossing. 

Measure Qualitative Qualitative Construction Impacts - Significantly reduces traffic delays 
during construction by eliminating detours on Broadway Blvd. 
and simplifies construction of the new overcrossing. 

Rating 5 7 
Construction Impacts - Significantly reduces traffic delays 
during construction by eliminating detours on Broadway Blvd. 
and simplifies construction of the new overcrossing. Weight 6 6 

Construction Impacts - Significantly reduces traffic delays 
during construction by eliminating detours on Broadway Blvd. 
and simplifies construction of the new overcrossing. 

Contribution 30 42 

Environmental Impacts - Reduces impacts to wetlands. Measure Qualitative Qualitative Environmental Impacts - Reduces impacts to wetlands. 
Rating 6 7 

Environmental Impacts - Reduces impacts to wetlands. 

Weight 19 19 

Environmental Impacts - Reduces impacts to wetlands. 

Contribution 114 133 

Total Performance: 571 627 

Net Change in Performance: +10% 

concept's total performance can be calculated by adding all of the 
scores for the criteria. The concept's total performance wil l be 
somewhere between 100 and 1,000 points. A concept scoring 
1,000 would represent a hypothetically perfect concept, with all 
perfoimance criteria addressed to the theoretical maximum. 

Example: Using the Performance Rating Matrix (a) (Figure 
2.1), the group establishes "no build" and baseline performance, 
yielding Figure 2.2. 

Evaluate Alternatives 
Once the performance baseline has been estabUshed for the original 
design concept, it can be used to help the VE team develop 
performance ratings for individual VE alternative concepts as they 
are developed during the course of the VE study. The Performance 
Measures form is used to capture this information as alternative 
concepts are developed, allowing a side-by-side comparison of the 

original design and VE alternative concepts to be performed. 
When developing performance ratings for the alternative 

concept, it is important to consider the alternative concept's 
impact on the entire project, rather than on discrete components. 

Example: Using the Performance Measures Form (a) (Figure 
3.1), the group establishes performances for individual alternatives 
resulting in Figure 3.2. 

Compare Concepts 
The last step in the process completes the Performance Rating 
Matrix that was begun initially to develop the performance ratings 
for the original design concept. The performance ratings 
developed for the VE alternative concepts are entered into the 
matrix, completing the summary portion of the Performance 
Rating Matrix. The summary provides details on net changes to 
cost, performance, and value. 
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Figure 4.1: Performance Rating Matrix—Overall Performance (a) 

Concept Total Performance Total Cost 
Value Index 

(P/C) 
% Valne 

Improvement 

Original Design Concept 

—/TV- —rTV-—/TV-—/TV-

1. Total Performance—Arithmetic sum of total performance for each VE alternative concept. 
2. Totoi Cost—Estimated cost for each VE alternative concept ($ million). The cost figure should be expressed with the base number to 3 places in front 

of the decimal point. For example, $145^62,000 should be expressed as 145.5 in order to have a value ratio in the magnitude of l-to-10. 

3. Value Index—Arithmetic division of total performance by cost. The valu^ will be between 1 and 10 with two decimal places. 

4. Percent Value Improvement—Net increase (+) or decrease (-) of value index in percent. 

Figure 4.2: Performance Rating Matrix—Overall Performance (b) 

Concept Total Performance 
Total Cost 
(S millions) 

Valne Index 
( P / Q 

% Value 
Improvement 

Original Design Concept 571 37.0 15.4 

V E Alternative Concept #1 627 35.0 17.9 +48% 

V E Alternative Concept #2 531 34.0 15.6 +1% 

V E Alternative Concept #3 580 39.0 14.9 -3% 

Note: This example demonstrates the importance of using both cost and performance in evaluating the potential benefits of alternative concepts developed 

during the course of a VE study. Without performing this analysis, it may be unclear to decision makers whether VE Alternative Concepts 2 and 3 

offer improved value. 

Example: Completing the Performance Rating Matrix (a) 
(Figure 4.1), the group compares the performance of alternative 
concepts, producing Figure 4.2. 

SUMMARY AND CONCLUSION 
Developing performance measurements and integrating them into 
the value methodology employed in Caltrans' studies have 
improved the effectiveness of the value methodology as applied to 
highway projects by providing a reliable, integrated method of 
measuring the other side of the value equation (Value = 
Performance/Cost). This in turn has allowed the following benefits 
wiffiin the program: easier discussion of alternate implementation 
dispositions; justification of alternatives with cost increases; more 
effective application of the value methodology to projects in the 
earlier stages of project development; and more effective input 
from participating project stakeholders. 

George Hunter, PE, CVS, has been in charge of the Value Analysis 
Program for California Department of Transportation (Caltrans) 
since 1995. This program provides improvements in quality, 
performance, and costs in its projects and processes. In the last 
three years, 91 project studies have been completed in the 
program, reducing $7.3 billion project costs by $478 million. 

Robert Stewart, CVS, is a professional value engineering 
consultant and is vice president of Value Management Strategies 
Inc., managing its operations in the Pacific Northwest. In addition, 
he is an adjunct professor teaching value engineering at Portland 
State University. 

This article was extracted from a paper originally presented 
to the July 11-13, 2001, American Association of State Highway 
Transportation Officials (AASHTO) Value Engineering 
Conference in San Diego, California. 
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Optimizing the Peer Review Method 
John Koga, CVS 

INTRODUCING PEER REVIEW 
Peer review has existed ever since one person asked another for an 
opinion. Formal application has included review of scientific 
papers, medical procedures, safety programs, and articles for 
publication. Individuals have sought the opinion of others through a 
technique called the "360 review," which uses peers to rate a 
person's growth in key areas such as leadership, adaptability, and 
communication. In recent years, business leaders have sought 
review of their business strategies by people from other businesses. 

Peer review also is used to analyze proposed project 
construction, including the selection of process equipment. 
Formal procedures for this type of peer review have been 
authored, case by case, by various groups including project 
owners, designers, consultants, and constructors. The basis for 
peer review of construction projects and the processes they contain 
can be an existing methodology with a long history of success. 
Equally important, this method is universal and also can be used 
for peer review of strategies and products. 

THE ESSENCE OF PEER REVIEW 
Essential features provided by a peer review include: 
• a variety of critical expert backgrounds 
• objective evaluation 
• a conclusion providing direction 

The goals may require assurance of a state-of-the-art solution. 
Peer review also can enhance public oversight by providing the 
objective, expert critique desired before expending capital. 

Prior to a peer review, in many cases, the designing 
organization has assembled a design team of professionals to 
gather information and propose their best design solution. The 
team may or may not include the highest level of expertise 
possible. Because the team has developed the solution, their 
objectivity is somewhat converted to subjectivity due to their 
ownership of the solution concept. There is a natural tendency to 
defend it or be affected by remaining capital or resources. 

A peer review is an inspection by people who should remain 
objective. These people, because of their training and experience, 
will ask questions that the average project owner or consumer may 
miss. I f the initial design passes inspection by peers, it reinforces the 
expertise of the original design team. I f improvements are possible, 
then the "owner organization" can benefit by making the 
improvements. I f the improvements increase value by doing a better 
job of delivering the desired benefits (e.g., efficiency, safety, 
effectiveness, durability, convenience, desirability, maintainability) 
at a better life cycle cost, then the original design team learns and 
the owner and customers benefit. 

Organizations and those they serve seek the features of peer 
review to gain assurance that the proposed project solution wil l 
achieve the desired benefits at the optimum cost for ownership. In 
other words, they seek best value. Peers should be testing for best 
value. Gaining the best value is the greatest motive for proposing 
a peer review. 

OBSTACLES TO OPTIMAL VALUE 
The term "value" has varying connotations. I f we say, "Value is 
the lowest cost reliably meeting the expectations of the customer," 
we can relate it to the goals of the request for a peer review. 

Professionals usually include delivery of best value as one of 
their responsibilities and wil l do their best to adhere to that. 
However, obstacles blocking best value can be subtle. They 
include miscommunication, misunderstanding, deficiencies in the 
information, biases, misconceptions, habitual thinking, reluctance 
to seek additional advice, time constraints, resource constraints, 
unknown changes in technology, old specifications, and lack of 
means for measuring and discussing value. It is difficult for any 
professional to avoid the impact of all of these normal human 
conditions. The public acknowledges this by asking for a peer 
review. Thus tools explicitly addressing value are helpful. 

A PEER REVIEW EXAMPLE 
The following is a list of tasks identified by a major U.S. city for 
a peer review of one of its projects. The peer review (PR) 
consultant should: 
• Coordinate all activities. Meet with the city's director and the 

original designer to gather information and the necessary 
documents for the PR study. 

• Assemble the PR team, including those specifically identified 
by the city for inclusion on the team. 

• Distribute copies of the information and prepare the PR team 
members with appropriate background information allowing 
enough time for study. 

• Coordinate at least a four-hour session enabling the peer 
review to present the design solution and philosophy. 

• Coordinate a tour of the project site by the PR team. 
• Coordinate a four-hour question-and-answer session to allow 

the PR team to discuss the details of the proposed design with 
the original designer. 

• Conduct a PR workshop with the PR team. The PR consultant 
should state the number of workshop hours estimated for this 
task. The workshop should consist of the following phases: 
information, investigation, analysis, documentation, 
recommendation, presentation, and final report. 

8 Volume 25, Number 1, Spring 2002 I f - l l l H W O R L D 



• Make a preliminary report of the findings and recommendations 
to the director at the conclusion of the workshop. 

• Solicit comments from the director and his staff regarding the 
preliminary report. The PR consultant should respond to 
questions within one week of receiving them. 

• Participate with the PR team in a public presentation of the 
final version of the findings. Comments should be solicited 
and documented by the PR consultant. 

• Provide the director with 10 copies of the final report. 
• Conclude entire effort according to a predetermined schedule. 

THE VALUE METHODOLOGY 
For more than half a century, private organizations and 
governments throughout the world have adopted the structured -
value methodology (VM)—also called value analysis, value 
engineering, and value management—originated by Lawrence D. 
Miles to ensure best solution value. It has been applied to 
strategic planning as well as project, process, and product 
development. The value methodology relies on having the best 
experts available on its teams and the analysis of functional cost. 
It contains the elements necessary for successful peer review 
including a review of essential characteristics of the solution. 
SAVE International protects and encourages the value 
methodology and certifies its practitioners. 

Examples of acceptance of this value-improving method in 
the United States include ASTM E-1699-00 Standard Practice for 
Performing Value Analysis of Buildings and Building Systems and 
Federal Law 104-106, as well as adoption by certain state and 
county governments. Federal agencies using the methodology 
include the Federal Highway Administration, Army Corps of 
Engineers and the Defense Logistics Agency. 

The value methodology uses an agenda called the Job Plan, 
which includes the following steps: organize, gather information, 
analyze function, create ideas, evaluate ideas, develop solution(s), 
recommend solution(s). The Job Plan produces more efficient 
thought. Use of this methodology and its unique tools enables a 
team of experts to better understand customer expectations and to 
identify ways to deliver best value results. A trained and certified 
value specialist generally facilitates the meetings involving a 
group of experts. Portions of the Job Plan are best handled in a 
workshop environment. 

APPLYING THE VALUE METHODOLOGY 
TO PEER REVIEW 
A peer review is best accomphshed by addressing the information 
methodically and always with a focus on the highest purpose— 
receiving best value. Methodical procedures are more effective 
and more efficient than random or untested procedures. 

The value methodology is an obvious template for conducting 
a peer review. It assembles the critical panel of experts and 
provides a certified value professional as the facilitator to conduct 
an objective value-focused evaluation and provide the written 
report of the findings. 

In the example of peer review tasks used here, one can see 
similarities of the steps followed in the value methodology—from 

gathering information through analysis to recommendation. But 
the peer review tasks contain a fallacy. An underlying assumption 
exists that review by peers alone causes best value for the 
municipality. Best value cannot be ensured unless a unique 
vocabulary and specific tools are being used to measure existing 
value, to identify opportunities for improving value, and to 
evaluate the recommendations on the basis of value delivered. 
That is best accomplished through the value methodology. Peer 
review using the value methodology as its basis wil l meet the true 
goals of the peer review process. 

SUGGESTED VALUE-FOCUSED 
PEER REVIEW METHOD 
To use a value-focused peer review method, a municipality should 
specify that the peer review consultant (PRC) company adhere to 
the following: 
• Provide a trained value specialist to facilitate the peer review 

effort—preferably a person registered with SAVE 
International as an associate value specialist, a value 
methodology practitioner, or a certified value specialist. 

• Organize and conduct the peer review activity applying value 
methodology to measure value and to identify opportunities 
for improving value and preparing recommendations for 
value improvement. 

• Meet with the city to discuss the design program and discover 
underlying issues. Customer expectations must be explicitly 
stated. 

• Schedule the peer review study acknowledging that time is of 
the essence. 

• Recommend the peer review team of experts including those 
specifically identified by the city for inclusion on the team. 
The experts must be able to provide the kinds of information 
necessary to support the pending workshop activity. This can 
include administrative expertise, operational expertise, 
technical expertise, and life cycle cost expertise. Upon 
approval to proceed, the PRC shall assemble the PR team. 

• Assemble information and documents necessary for the PR 
study. The PRC should distribute copies of the information 
and prepare the PR team members with appropriate 
background information allowing time for study. 

• Coordinate session(s) enabling the solution designers to 
present their design philosophy and solution. 

• Coordinate a tour of the project site by the PR team. 
• Coordinate a question-and-answer process, which allows the 

PR team to discuss the proposed design's details with the 
original designer and disseminate the discussion among PR 
team members. 

• Sort facts from assumptions with the PR team and identify 
unknowns. The PR team requests that the city assist in this 
effort. The city shall answer the unknown issues to permit the 
PR to continue. The PR team wil l issue this information 
document for comment by the city. 

• Conduct a workshop with the PR team. The PR consultant 
states in the proposal the number of workshop hours 
estimated for this task. The workshop consists of the 
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following phases: final information discussion, function 
analysis to enhance understanding and identify issues 
displaying less than optimal value, solicitation of alternative 
ideas, evaluation of ideas, additional development of selected 
ideas to identify feasible alternatives, and presentation of 
recommendations. Idea development takes place during the 
workshop. The peer review team is not responsible for activities 
such as physical testing or detailed engineering that may be 
required. Such requirements should be stated in the report. 

• Solicit comments from the city regarding the preliminary 
report of findings and recommendations, which is made by 
the PR team at the conclusion of the workshop. The PR 
consultant assembles a response to questions within an agreed 
time period. 
Participate with the PR team in a public presentation of the 
findings. Comments are solicited and documented by the 
PR consultant. 

• Prepare a final report. Ten copies shall be provided to the city; 
the city shall reimburse publication costs for additional copies. 

• Recommendations should consider impacts upon schedule 
and cost of producing the design solution. 

• Provide with selected PR team members, as an option, a 
service to audit inclusion of approved recommendations in 
the design with the purpose of answering questions, 
explaining intent, and testing for receipt of value. 

PEER REVIEW PERSONNEL 
The peer review facilitator must exhibit experience and 
professionalism in managing teams and conducting the work. It is 
less important that this person be an expert in the subject under 
review and more important that he/she be an expert in the review 
process. Formal training and understanding of value management 
principles also are important in facilitation of a team. Credentials, 
history, and references wil l help demonstrate the necessary 
characteristics. 

The peer review team members must exhibit knowledge and 
experience in the subject under review. The team may be selected 
to represent varying viewpoints. These viewpoints may reflect 
different past solutions to similar problems, or they may reflect 
different kinds of expertise, including executive viewpoints, 
administrative viewpoints, operational viewpoints, and customer/ 

user viewpoints. It is important to create balance and avoid 
unnecessary duplication on the team. (Caution: Some apparent 
duplicates may later display differences.) Team members who 
have received formal training in value methodology wil l have 
additional advantages over those unfamiliar with the teamwork 
and function focus. Recommending formal training in value 
methodology prior to conducting the peer review can enhance 
peer reviews. 

The peer review consultant and team members should be 
compensated for their services in a manner that allows them to 
present an objective and unconstrained opinion. It is an expert and 
professional service; however, the cost of a peer review generally 
is more than offset by the benefits it delivers. Also, time must be 
allowed to enable services to occur in the manner desired. 

CONCLUSION 
Professionals apply their training to the best of their ability to 
deliver solutions for their clients. Oftentimes the public wants 
extra assurance that capital wil l be expended most effectively, 
recognizing that obstacles to optimal value can occur due to 
normal human conditions. Thus peer review has become a 
mechanism to aid in that assurance. 

The value methodology, originated by Lawrence D. Miles, 
provides a natural and proven template for meeting the 
expectations of a thorough solution review by peers. The value 
methodology requires assembling the appropriate experts and 
seeks to identify customer expectations thoroughly. Its vocabulary 
and tools create a value context for solution review. A long-
recognized history of success attests to value methodology's 
efficiency and effectiveness. 

Peer reviews conducted with the value methodology as the 
basis wi l l aid in selecting the optimal solution. 

John Koga, CVS, is director of Value Optimization at Boldt 
Technical Services. A University of Illinois graduate and an 
architect, he has a value engineering specialist's diploma from the 
University ofWisconsin. He has more than 25 years of experience 
in design and construction and has been an invited speaker at the 
American Institute of Architects, International Masonry Institute, 
and Canadian Design-Build Institute. He is regional director for 
SAVE International's Great Lakes Region. 
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FAST Diagramming for 
Transportation Projects 

William F. Lenzer, PE, CVS, FSAVE 

ABSTRACT 
The use of the Function Analysis System Technique (FAST) often 
is overlooked or not considered by VE facilitators for highway or 
other transportation projects. This article demonstrates how FAST 
diagramming can benefit VE studies by identifying and displaying 
key functions of the project and their associated costs in a visual 
format that improves communication and helps the VE team 
understand and focus on the major issues. 

Specific examples include a High Occupancy Vehicle (HOV) 
Lane/Ramp Addition Project, an Access Improvement Project, and 
a Traffic Operations System Project. These projects, taking place 
in Texas and California, were led or co-led by the author. The 
actual results of the VE studies are included. Key methods that 
make FAST diagramming easier and quicker to use during a VE 
study are summarized. 

BACKGROUND ON FAST 
The basic concept of the Function Analysis System Technique or 
FAST was developed in the mid-1960s by Charles Bytheway. He 
was applying VE in the computer industry when he began to 
notice that function statements (verb-noun) seemed to form a logic 
pattern. As he followed this idea further, he found that function 
statements could be arranged in a linear order, answering the 
question "How?" when reading from left to right. He also found 
these same functions answered the question "Why?" when they 
were read in reverse (right to left). 

Enhancements in FAST diagramming have been made during 
the subsequent decades. Today, there are three types of FAST 
methods recognized by SAVE International: 
• Classical 

Technical 
• Customer/User 

A fourth type, three-dimensional FAST, evolved in the 1990s, 
which I first presented at the 1998 SAVE International Conference 
(Axis Z FAST Diagramming). In 1999, an expanded concept was 
included in a paper ("American Applications of FAST") presented 
at the Value Engineering and Technology Innovation Conference 
in Hangzhou, China. 

Classical and technical models of FAST are very similar. 
Customer user FAST differs because it is developed from the 
customer/user standpoint. Any of these approaches can be used in 
transportation projects. 

Most VE facilitators develop their own style and preferences 
and may use a combination of the academic methods. Presented 
in this article is a combination that most closely fits the technical 
approach. 

GROUND RULES FOR TECHNICAL FAST 
There are several ground rules for the technical method of FAST. 
The following are customized somewhat and include: 
• The functions must answer the question "How?" when 

reading from left to right. 
• The functions must answer the question "Why?" when 

reading from right to left. 
• "Necessary" or "required" functions wil l follow a "critical 

path." 
• There can be more than one critical path. 
• Function statements parallel to one or more critical path lines 

should answer the question "When?" or represent something 
that happens "at the same time." 

• Scope lines, which serve to define the scope of the project or 
component under study, should be shown in all cases. 

• Functions that are located beyond (left of) the left scope line 
are "high order"; the function or functions to the immediate 
left of this scope line are basic. 

HOV LANE ADDITION 
This project consisted of new HOV lanes (two bidirectional lanes) 
extending east from existing I-10 traffic lanes on the west side of 
downtown Houston, approximately two miles to the I-10 and 1-45 
interchange and then into the Houston central business district 
(CBD). Essentially the entire HOV lane is elevated. 

The bridge design consisted predominantly of concrete 
sections. Four long span steel sections are indicated at complex 
interchange crossovers. What was considered unique at the time, a 
Y-shaped column design incorporating "reveals," was included. 
Since the elevated HOV structure would be the highest and most 
visible structure at the I-10/1-45 interchange at the northwest 
corner of the CBD, it was proposed that the underside of the 
transitway be painted. 

In addition, I-10 was being widened as part of an overall 
improvement program. The project was approximately 30 percent 
into the final design stage, with an estimated construction cost of 
$26.7 million, when FAST was put to use. 

The FAST diagram developed during the study is shown in 
Figure 1. Costs were distributed to major function components, as 
shown. While the team looked at many things, they focused on two 
functions, which appeared to present a value mismatch: "Avoid 
Floodplain" and "Project Image." 
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Figure 1: HOV Lane Addition FAST 

One major proposal was developed to locate the HOV lane at 
grade, except where it crossed over the existing I-10/I-45 
interchange. This was reasonable to the VE team because a 
floodplain lay at grade temiination at both ends of the HOV project. 

Eliminating painting the underside of the elevated concrete 
structure was another proposal developed by the team. In turn, this 
would eliminate the need to repaint the surface every five to seven 
years. In this case, the FAST diagram helped the VE team focus on 
what jumped out at them as mismatches. It also stimulated the 
team's creativity. 

The study generated 89 ideas, which resulted in 20 developed 
proposals. The proposals offered maximum-coincident potential 
savings of $9.8 million, or 37 percent of the estimated cost, plus 
more than $1 million in Life Cycle Cost (LCC) savings. 

ACCESS IMPROVEMENT PROJECT 
The intersection of 1-280/380 marks the current western terminus 
of 1-380 in San Mateo County, California. This project proposed 
to extend two of the mainline 380 lanes and connect them to one 
of the existing Collector/Distributor (C/D) roads and to install two 
ramps for access to another C/D road. 

Funding for the project totaled $3.8 million, with $2.7 million 
for construction. At the study's beginning, the VA team estimated 
$4.3 million for construction, without considering many, as yet, 
undefined conditions. 

The FAST diagram developed by the VE team is shown in 
Figure 2. The basic function was identified as "Improve Access," 
and the two major design approaches were "Add Ramps" and 
"Extend 1-380 Main Lanes." As the study progressed and more 
information surfaced, it became apparent that getting to and from 
the two major Interstate highways and the two main local access 
feeder roads were of concern. In addition, the 1-380 termination 
originally had been configured for extension beyond the 
termination at 1-280, and subsequent events eliminate that 
possibility completely. 

The team generated 78 ideas, from which 23 proposals and 
four design suggestions were developed. From these, one major 
concept change was accepted, providing more than $2 million 
(47 percent) in initial cost improvement and assisting in the key 
project objective of improving local access. This was achieved by 
using collector/distributor (C/D) roads instead of ramps. 

TRAFFIC OPERATIONS SYSTEM 
FINISH PROJECT 
This last study included 17 traffic operation system (TOS) projects 
that remained to be funded, designed, and constructed to complete 
the Area Traffic Management System (ATMS) 10-year plan. 
These 17 projects were designed by three engineering firms and 
were approximately 60 percent completed when introduced to the 
value study. The total of these projects represented roughly 
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$74 million in construction costs and covered 234 miles of roadway. 
The team was asked to focus on technological issues and 

developments and to evaluate the 17 individual projects from a 
global perspective. Site-specific details were not evaluated. The 
FAST diagram developed for this project is shown in Figure 3. 
Here, costs are represented in a percentage of total format. The 
four basic functions of the TOS are shown just inside the left scope 
line. They are: 
• Observe Activity 
• Inform Public 
• Monitor Activity 
• Control Activity 

To the right of these are six functions, which define how the 
project satisfies the basic functions. Far down the line is a function , 
identified as "Install Conduit," which represents 30 percent of the 
cost of the project. This function's high cost was associated with a 
requirement that all of the conduit that crossed existing structures 
should be concealed within the structure. The team labeled this a 
value mismatch and identified several options to reduce the cost of 
this feature. 

The team generated 91 ideas on the project. From these, 12 
proposals and 14 design suggestions were developed. Five 
proposals were implemented outright or on a conditional basis. 
These provided a total present worth savings of at least $6 million. 

Several proposals added initial cost but resulted in LCC 

savings. One such proposal was to change all copper cable to fiber 
optic cable and upgrade transmitting equipment. This added 
$261,000 in initial cost (including all 17 projects) but saved $1.8 
million over the life of the project by avoiding abandoning the 
copper conductors and upgrading the lines and equipment to fiber 
optics in the future. 

On this particular project, the project management (PM) team 
was so impressed with the FAST diagram that they enlarged it to 
poster-board size for use in the PM office. 

SUGGESTIONS 
FAST diagramming can improve communication and 
understanding among the VE team members and often make it 
easier to present concepts and changes to project management. 
While developing a FAST diagram for a project isn't always 
necessary, using some of the FAST logic in generating functions 
and ideas is helpful. Here are several suggestions that may help 
utilize this technique to its optimum effectiveness: 

Decide for yourself, what some of the high order and basic 
functions of a project might be prior to the start of the study. 
Use these to start your function identification process with 
the team. Some typical higher-level functions are Reduce 
Congestion, Improve Access, Increase Capacity, Reduce 
Pollution, and Reduce Accidents. 
Define functions for a team by writing individual functions on 

Figure 2: Access Improvement Project East 
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Figure 3: TOS System FAST 
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self-stick notes or something similar, arranging them on a 
wall or a large sheet of paper. Make sure that you have 
adequate wall or other surface space. 

• When generating random functions, try positioning them in 
what you think is a logical FAST order. You can always move 
them around later, on your own or with the team. 

• You do not have to teach the team how to use FAST, and do 
not force the team to help you finish it. 

• A team that has not been through several VE sessions will 
become bored or annoyed i f you spend too much time on 
FAST without showing them some benefit. 

• Explain the FAST logic to the team after you have arranged 
some of the major functions in logical order. Then try to 
identify which functions represent the most significant cost 
components. 

• Remember that FAST is a communication tool. When you 
apply it, use it in whatever way is most comfortable for you. 
Do not worry about academic perfection. 

CONCLUSION 
FAST diagramming does not have to be a laborious process. You 
must practice the technique often in order to improve your skills. 
The examples presented here are intended to give you ideas and 
examples of how the process can be applied in transportation 
projects. Once you have completed a FAST diagram on a 
particular type of project (for example, a HOV lane addition), you 
can apply some of the same function and logic to all other projects 
of the same type. 

William Lenzer, PE, CVS, FSAVE, is president of VEI Inc., a 
subsidiary of Edwards andKelcey Inc. (EK), which specializes in 
value engineering. He also is a vice president with EK, a 
registered PE (35 states), and a certified value specialist. Lenzer 
has facilitated or managed more than 500 VE studies since 1980. 
More than 50 percent of these studies have been related to 
transportation (highways, light rail, heavy rail, and related 
facilities). He's a past president and fellow of SAVE International. 

This article was presented at the American Association of 
State Highway Officials Value Engineering Conference 
July 11-13,2001, in San Diego, California, and has been edited. 
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Formula for Transportation Projects: 
Reduced Risk + Improved Schedule = Better Value 

Scot McClintock, PE, CVS-Life 

ABSTRACT 
This article contends that due to the nature of transportation projects, 
various forms of risk and project schedule can have significant 
impact on the value of a project. The article then demonstrates by 
example how the value methodology can reduce risk and improve' 
schedule to yield better value from transportation projects. 

IN TRANSPORTATION, SAFETY IS NO. 1 
From facilitation of 17 transportation value studies, and 
discussions with a great number of practitioners, it is clear that 
safety is the most important universal evaluation criterion for 
transportation projects. The safety factor holds such importance in 
transportation projects that safety audits have become common 
practice. Recently, attempts to incorporate safety audits into the 
value study have proven quite successful. This emphasis on safety 
essentially targets three areas of risk: 

First, the risk to the drivers in terms of property damages, 
injury, and even loss of life, to themselves and others. 

• Second, the risk to society with broader effects such as 
insurance rates, productivity loss, medical benefits, death 
benefits, traffic delays, and the impact of infrastructure repair 
and liability on various tax rates. 

• Third, the risk to public agencies and their consultants and 
contractors regarding liability, reputation, and career 
advancement. 

OTHER TRANSPORTATION PROJECT RISKS 
In addition to safety-related risks, four other areas of risk 
associated with property and right-of-way are common to 
transportation projects. These include dislocation of residents and 
businesses; removal of commercially viable land from the 
property tax rolls; public and media scrutiny; and political 
pressure. Actually, political risk is an area of concern in its own 
right. Projects can be on a cusp of approval, where cost problems, 
schedule concerns, and many other issues can lead to project delay 
or even cancellation. In addition, there is environmental risk, 
which can lead to extra cost, realignment, public outcry, difficulty 
with other agencies, and project derailment. Finally, a perhaps 
less-recognized risk is the appearance of poor stewardship. I f a 
project gets a label like "boondoggle," "white elephant," or "a 
waste of the taxpayer's money," the media wi l l have a field day 
and there may be political and professional fallout. Considering 
the power of public perception, a value study with stakeholder 
involvement is great protection from such labels. 

TRANSPORTATION PROJECT SCHEDULE 
Schedule is critical in most transportation projects. Changing the 
schedule should be avoided for three main reasons. 
• Reason No. 1 is simply cost: Any extension of the project 

schedule leads to additional project cost. At any stage, delay 
can mean escalation in eventual construction costs. In 
planning and design stages, delay can mean greater agency 
administration costs and increased consultant costs. In 
construction, delay can boost agency, consultant, and 
contractor costs through increased contract administration, 
construction supervision, and legal and other related services. 

• Reason No. 2 is potential negative impacts on other projects, 
such as material, labor, and/or equipment shortages or 
conflicting detour requirements. In many cases, one project 
cannot start until another project is finished. 
Reason No. 3, perhaps the most important of the three, is that 
with the extension of a project comes the extension of the 
disruption to the community. Traffic detours and delays have 
a societal cost in terms of lost productivity, fuel use, and 
increased accidents. Traffic disruption leads to public 
discontent—with political implications. 

In short, extension of the construction schedule increases the risks 
of increased cost, reduced safety, and political fallout. 

REDUCED RISK + IMPROVED SCHEDULE = 
BETTER VALUE 
Based on the problems above that can impact a transportation 
project, those components that cause risk or influence schedules 
are definite targets for a value study. I f the related risks can be 
reduced, better value is obtained through improved safety and 
through reduced liability, capital, life cycle costs, and/or 
societal costs. I f the project schedule can be improved, better 
value is realized through reduced risk, reduced discontent, and 
reduced project and/or societal costs. Table 1 presents a 
snapshot of 15 transportation project value studies, 
demonstrating how many value proposals had an impact on 
project risk and schedule for each project. The result that the 
proportion of proposals affecting risk and schedule varies 
widely from project to project should come as no surprise. To 
better demonstrate the impact of the value methodology on 
project risk and schedule, value studies of five specific projects 
wi l l be discussed. These examples should provide generic 
lessons that can be applied to many other transportation 
projects, as well as projects outside of transportation. 
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Table 1: Proposal Characteristics from 
14 Transportation Projects 
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*Hwy 410 Extension, Brampton, O N Yes 35 4 1 28 0 

*QEW Gap FTMS, Region of Halton, O N 27 1 5 .10 5 

*Hwy 401 Rehabilitation, Windsor, O N Yes 48 4 2 37 4 

*Hwy 69, Seguin Trail Interchange, Seguin, O N Yes 10 1 2 5 0 

H w y 17, H w y 69 to RR 80, Sudbury, O N 20 4 3 17 3 

H w y 40, Churchill Rd to H w y 402, Sarnia, O N 53 5 1 48 5 

CNR Struct. Removal, Cornwall, O N 13 3 4 9 2 

Young's Point Bridge, H w y 28, Peterborough, O N Yes 13 3 5 7 1 

Macleod Trail/Anderson Drive, Calgary, A B Yes 31 5 5 2 3 

N W LRT Extension, Calgary, A B 16 2 12 14 2 

Whitemud Drive/Terwillegar Drive, Edmonton, A B Yes 17 7 1 9 2 

*Anthony Henday Drive Extension, Edmonton, A B (a) Yes 15 4 7 12 1 

*Anthony Henday Drive Extension, Edmonton, A B (b) 44 16 7 27 4 

Circle Drive Interchange, Saskatoon, SK 

*Projects discussed in this article. 

19 4 8 13 5 

BEWARE OF PROJECT DERAILMENT 
The environmental assessment for the Highway 410 Extension 
Project in Brampton, Ontario, had been approved 10 years before 
the value study, after nearly 10 years of effort. The project had 
languished because its projected cost exceeded its political 
priority. The V M team was instructed to maintain the project 
alignment and avoid the risk of reopening the environmental 
approval process, with long-term project delay implications. The 
alignment was accepted as a given. As it turned out, two others 
risks took center stage in getting the project restarted. 

The first risk was identified during the information phase. A 
developer had decided to reactivate a gravel quarry just north of the 
extension. Without the extension of Highway 410, large gravel 
trucks would have to access existing Highway 410 via residential 
streets with several busy intersections. The potential safety and 
societal risks could be avoided by implementing the extension. 
Combined with the economic benefits of the gravel operation to the 
region, the project now had increased political priority. In addition, 
the V M team identified a potential reduction of 29 percent in total 

project costs, while mamtaining the alignment. The capital risk of 
the project had been reduced. The worth of the project's political 
priority now exceeded the projected cost and the project moved 
into final design. 

IF IT AIN'T BROKE... 
The 4.1 km section of Highway 401 outside Windsor, Ontario, 
hadn't been rehabilitated in 40 years. With a $22 million price tag 
and no serious safety deficiency, it was in danger of being passed by 
again. Enter the value methodology. By modeling the cost of each 
project element, and comparing the cost to the risks that were being 
mitigated, the V M team was able to prioritize the project elements. 
Retaining a left-hand merge that had worked well for 40 years and 
eliminating a major realignment with minimal benefit, the VE team 
was able to generate an implemented cost reduction of nearly 
$6 million. The construction schedule was reduced significantly, 
yielding less traffic disruption and related societal costs. The risk of 
project deferral was avoided (meeting the basic project function of 
Maintain Public Investment), as was the risk of spending public 
monies for minimal benefit (poor stewardship). With the addition of 
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several minor design improvements by the V M team, the basic 
project function of Reduce Collisions also was provided. 

SOCIETAL COST IMPLICATIONS 
The Queen Elizabeth Way (QEW) is an extremely congested 
urban freeway connecting Toronto with southern and western 
Ontario. With no remaining right-of-way available, the congestion 
is mitigated by diverting traffic to parallel roads to the north and 
employing a freeway traffic management system (FTMS). A 
23 km "Gap" in the QEW FTMS was the subject of a V M study. 
Since the last major deployment of an FTMS system in Ontario 
happened 20 years before, the V M team was reminded that their 
recommendations would have an impact throughout Ontario. The 
V M study focused on reducing the risks of user delay and other -
societal costs. The V M team's recommended combination of VE 
proposals reduced capital savings on the $8.3 million project from 
$2.5 million to $0.8 million but raised societal savings from 
$2.9 million to $180 million during 30 years. An hour spent stuck 
in traffic is an hour taken from productivity for thousands of users. 
Such lost productivity is the societal cost of the risk of user delay, 
along with aggravation and excessive fuel use. 

THE FEAR OF PROPERTY ACQUISITION 
As part of the four-lane project for Highway 69, in Seguin, 
Ontario, a full-directional interchange with a service road was 
required at Seguin Trail to accommodate local, tourist, 
recreational, and summer and/or weekend "cottager" traffic. To 
avoid the risk of relocating a residence, the preliminary design 
included a long, sweeping, curved structure across Highway 69. 
The V M team found that a straight bridge structure at 90Q to 
Highway 69 would reduce the project schedule, significantly 
reduce cost, and offer fewer risks to drivers. It was recommended 
that the risk of relocating the homeowner be explored. When 
finally asked, the homeowner said that he preferred selling to 
having a sweeping embankment in his back yard. It turned out the 
risk of property acquisition had a much lower cost than the risk of 
not asking the question. 

SOMETIMES SOONER IS BETTER 
The Anthony Henday Drive Extension in Edmonton, Alberta, is a 
project of great importance, with an approximate cost of 
$180 million. As a result, V M studies were held on both the 
functional plan and the preliminary design, with consideration 

given to both project elements to be constructed in the near term and 
as part of the ultimate design at least 20 years ahead. The V M team 
had an impact on the project schedule in three ways. First, the team 
developed 30 different proposals aimed at improving the 
construction schedule, mcluding design improvements, element 
simplification, contract packaging, and various incentives in the 
contract documents. Second, the team adjusted the design and 
schedule of a major interchange to coordinate better with an adjacent 
related project, leading to less overall disruption and avoiding a 
significant amount of throwaway costs. Finally, the V M team 
recommended near-term construction of the ultimate design for two 
interchanges. Benefits of expediting the ultimate plan included an 
improved level of service 20 years early, less overall life cycle cost, 
and elimination of the risk of two "basket weave" conditions. 

Although at least 14 V M proposals reduced risk, four deserve 
mention here. First, one complete interchange was deleted 
because the risk of the interchange's weave pattern outweighed the 
minor convenience of having it. Second, the highway alignment 
was shifted to miss an old surface mine area, resulting in less risk 
to structures and the environment. Third, two spans were added to 
the bridge across the river to avoid a very risky embankment. 
Finally, it was recommended that risk analysis with risk sharing 
should be applied to all contracts. 

CONCLUSION 
As demonstrated by the projects shown in Table 1 and by the five 
examples discussed in this article, the value methodology can 
reduce risk and improve schedule for transportation projects, 
resulting in better value from the projects, whether through 
reduced cost (capital, life cycle, and societal) and/or increased 
benefits (better safety, improved level of service, less disruption, 
etc.). Therefore, in selecting projects for value study, broaden your 
paradigm to include risk reduction and schedule improvement 
along with cost criteria. After all, unrecognized risk and schedule 
problems can make a cost-effective project go bad. 

Scot McClintock, PE, CVS-Life, is a director of the Team Focus 
Group with 24 years in the construction industry. He has led 
highway VM studies in New York, Rhode Island, Ontario, Alberta, 
and Saskatchewan. He is an adjunct professor of VE/VM at 
Syracuse University, president of the Mid New York State Chapter 
of SAVE International, and Northeast regional director for SAVE 
International. 
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Value Management in Higher Education: 
A Pilot Project at a Spanish University 

Rosa Garcia Sanchez, PhD. 

PROLOGUE 
In recent years, I have attended national and international 
conferences about quality management and operations 
management in Spain, and I have analyzed many articles written 
by well-known European reviewers of management. While 
participating in these activities, I was surprised to hear nothing 
about value management. Quality improvement is unquestionably 
one of the most important objectives of any organization. For most 
companies, more than ever before, continuous improvement of 
product and process in addition to quick adaptation to changes in 
the business environment are some of the most important strategic 
objectives. "Quality" has assumed a broad meaning in recent 
years. This article explains how I applied value management to 
develop improvements in procedures at the University of Sevilla, 
improving upon the quality improvement paradigm. 

INTRODUCTION 
Universities, as any other service organization, must evolve 
continuously and quickly adapt to their environment's changing 
needs. In fact, the functions of universities—teaching and 
research—must focus on the satisfaction of society's needs. 
During the 1980s and early 1990s, different models for evaluating 
the quality of universities emerged and were established among 
the European Community (later European Union, EU) member 
states, within the framework of their respective higher education 
legislation. In 1991, the European Council recommended 
European cooperation in the area of quality assurance in higher 
education. Later, the Quality Evaluation Pilot Project (1995) 
marked a significant starting point for a real systematic evaluation 
for genuinely improving the European university system. Since 
then, the concern for improving the system of universities in the 
EU has shown itself to be far reaching, affecting all member states. 
So in 1995, the Spanish University Board stated the National Plan 
for Quality Assessment of Universities, aiming to assure a certain 
level of quality for the whole Spanish university system. This 
quality improvement project emerged at the end of 1997 as a way 
of implementing quality improvement within the university 
context, as presented in this article. 

From the project's beginning, the focus was on the 
University Management and Business Administration field 
because the areas of teaching already were being analyzed in 
other projects. Value management (VM) was the chosen 
methodology for this project, for it is a management approach 
aimed at improving the value of products, processes and services 
of the whole organization, according to EN-1325-1, the European 
Standard. It is true that this is a very subjective concept; it has 

different meanings for different people. "Value" depends on the 
time, people, subject, and circumstances. 

The value concept generally accepted by value managers is a 
ratio between the level of quality required (no more, no less) and 
the cost of achieving it. Today this ratio has a more customer-
oriented notion than at VM's beginning. However, at present V M 
is considered far more than a strict methodology aimed only at 
cost reduction. It includes a range of tools designed to gain 
customer satisfaction at minimum cost. V M fits perfectly with the 
project I wanted to develop at my university. 

APPLICATION OF VALUE MANAGEMENT 
TO UNIVERSITY SERVICES 
The project concerns the improvement and redesign of 
administrative processes performed at universities. The first of six 
V M phases into which the project was structured is the 
Preparation/Orientation Phase (see Figure 1). The most important 
tasks in this phase were defining the subject to be analyzed, fixing 
the objectives, and selecting the working group members. 

Within the University Management and Services field, the 
subject to be analyzed was the Secretariat of a University 
Department (SoUD). To create a "culture of quality" and to spread 
and promote a "continuous improvement" philosophy, it is 
necessary to "practice what we preach" and set a good example. 
Therefore, we wanted to seek improvements in our own 
immediate environment—our own university department. The 
main aim was to identify strengths and weaknesses in the SoUD's 
operations and the specific services that might be more susceptible 
to improvement, from among the services provided to the users 
(basically teachers and students) who come to the secretariat on a 
day-to-day basis. 

Figure 1. Value Management Cycle 

PREPARATION & OKIF.NT.M ION 
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With the project's concrete subject defined, three broad lines 
of objectives were proposed: 
a. We proposed the study, analysis and reorganization of the 

work undertaken in the SoUD, trying to avoid periods when 
the secretariat staff were either overloaded or, alternatively, 
underemployed. In short, we wanted to even out the workload 
of the secretariat staff. In addition, this objective served a 
double purpose: to increase all users' satisfaction and to 
improve the satisfaction of the secretariat staff, who were 
providing the services being analyzed. 

b. We wanted to train a group of people in value management 
and benchmarking methodology and, at the same time, make 
them aware of the importance of continuous improvement 
philosophy, both for users and staff. ' 

c. We wanted to contribute to the creation of a culture of quality ' 
in the university context. 
The next step was to select the V M team members. We didn't 

want a group of exclusively academic department members; 
therefore, the group included teaching and research (T/R) staff, 
administration and services (A/S) staff, management teams (MT), 
and a student representative. With this composition, all the 
department strata were represented; the group would be a team 
with an overall perspective as well as its own points of view. The 
participation of the department's MT held great importance 
because managers' support is critical for the success of the project. 

The final point to be resolved was the clearest possible 
definition and delimitation of the analyzed services. The group 
managed to classify the tasks involved in the provision of the 
different services in several meetings. Equally important was 
agreeing who the users of the studied services were, and their 
relative importance or priority. 

The project continued with the Information Phase, in which a 
plan was drawn up for gathering all of the information necessary 
for implementing the project. A large part of this information 
consisted of data related to the daily work activities in the SoUD, 
(e.g., which periods of time are critical or represent the greatest 
volume of work, the approximate time spent on each area of work 
or task, and identifying the main users to the secretariat). 
Difficulties were encountered in carrying out estimates of the time 
required to perform the administrative tasks. The main problem 
related to resistance within the secretariat staff. 

Once the services provided by the secretariat and the users 
were determined, it was necessary to define the needs of different 
users. The T/R staff group was first. A questionnaire was prepared 
to ascertain the characteristics of the services that this group 
needed from the SoUD. The conclusions obtained from the 
analysis of the responses were very useful, for they told us their 
major needs in terms of the support services offered by the SoUD. 
Another questionnaire was prepared for the A/S staff in the same 
set of university departments. It had two objectives: 1) to identify 
the characteristics of the services performed by the secretariat of 
these departments that could be considered "best practices" (as in 
an internal benchmarking) for activities that were similar for all of 
the secretariats; 2) to analyze and compare the opinions expressed 
by the T/R staff regarding the mnctioning, or general efficiency, of 

the different areas of work performed in these SoUDs. 
In addition to the information obtained from these 

questionnaires, two other documents were used: the Statutes of the 
University ofSevilla and the A/S Staff Manual of Functions. After 
information was gathered and analyzed, possible improvements in 
the areas or services in support of teaching and research were 
concentrated on first. 

For this V M project, as in any quality improvement project, it 
was essential that any objectives agreed upon should be based on 
parameters that could be measured to monitor progress over time. 
The accepted principle was: "Only things that could be measured 
could be improved." For each objective, there remained the task of 
defining a unit of measurement that would allow for gauging 
whether or not the objective had been achieved following the 
implementation of the changes proposed as a result of this project. 

The next phase of the project is the Function Analysis Phase, in 
which the needs of the various users were translated into the 
corresponding functions and then classified, ranked by priority, and 
weighted (see the right hand side of Figure 1). This phase finished 
with determining the relationship among the contribution each 
function makes, the satisfaction of users, and the relative cost 
associated with the performance of each function. It ended with the 
calculation of the "value index" for each function. For this 
identification, the following techniques were employed: 
• Natural or Inmitive Search, which consists of applying 

common sense to make an initial identification of the 
functions of the product or service. In most cases, it is usually 
sufficient to identify at least half of the functions rapidly. 

• Analysis of Movements and Efforts, which consists of 
analyzing the user's movements in order to study the service; 
it enables the detection of some important functions involved 
in that service. 

• Analysis of Sequences, also known as the SAFE method 
(Sequential Analysis of Functional Elements) concerns a way 
of approaching the preceding method. It consists of 
identifying each function typically corresponding to each 
sequence of utilization of the service. 
After the functions were described, identified and 

characterized, they were ranked in importance. A FAST diagram 
(Fowler, 1990,71, Thiry, 1997,49) was used to rank the functions 
defined for the services provided to T/R staff users. 

In the Innovation/Creativity Phase, alternative solutions that 
comply with the functions previously established were generated, 
and the most interesting were selected later (in the Evaluation 
Phase). Introducing more innovative and interesting ideas, the rest 
of the Spanish Universities contributed information (both private 
and public), as in a functional benchmarking project. 

An initial letter with information about the project was sent to 
the general manager of every university, requesting collaboration 
and information regarding the design and development of the 
processes and operations carried out in the SoUD. At the same 
time, information also was requested on past studies of workloads 
and on the analysis of the functions of the A/S staff. In this light, 
the volume of information gathered was great, and the study and 
analysis required more time than was initially foreseen, as it had 
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become a project in collaboration with members of more than a 
dozen Spanish universities—and some of those universities were 
conducting similar experiments or studies. 

Once this phase was completed, the project continued in the 
Evaluation Phase, with the analysis of all the alternative proposals, 
to select the representation of the "best value." These proposals 
were presented to the responsible managers at the University of 
Sevilla for their consideration and for implementation in the rest 
of the university departments in the Application/Implementation 
Phase. A final report is being prepared to send to all universities 
interested in our experiment. 

PROJECT RESULTS 
Notable improvements clearly have been achieved with this value 
management project: 
• First, there is awareness shown by all the personnel surveyed, 

both academic and administrative, of the importance of 
quality and continuous improvement as a philosophy. A 
variety of suggestions were recorded, which now are being 
analyzed. Equally encouraging is that some of the personnel 
contacted in other Spanish universities have shown a 
favorable opinion toward this initiative and proposals for 
achieving quality improvements. Therefore, it is important to 
continue to advance step by step, even though results may be 
obtained only in the long term. 

• Second, the study conducted on the activities performed in the 
SoUD has proved very beneficial, serving to identify the 
periods of greatest volume of work, which wil l be useful in 
achieving a more even workload over time—one of the 
specific project objectives set. The participation in the 
discussions during the meetings was very positive, indicating 
that the desired results are being achieved. 

• Another result is the continuous learning experienced by all 
members of the working group. This is true not only for the 
value methodology employed in the project, but also for the 
detailed functioning of the organization in which we all work. 
At the start of the project, each person knew only the 
functions and processes specific to his/her own professional 
or working area. But after undergoing this experience, 
everyone now has a wider picture of the other activities that 
take place within the university. 

• Regarding the need expressed by the surveyed T/R staff to 
define what support services they are entitled to request from 
the secretariat of their department, there is a need to create a 
document specifying such information. We already have 
confirmed that the A/S Staff Manual of Functions is little 
known or used among the T/R staff surveyed (34.5 percent 
reported knowing of the existence of this document, but only 
11.5 percent had consulted it on any occasion). In 
comparison, A/S Staff used it extensively (100 percent 
reported knowing and using it). 

CONCLUSION AND RECOMMENDATIONS 
Value management and benchmarking are very useful 
methodologies. The project described in this article has 
contributed to extending the use of V M and increasing its 
knowledge, in both the university and business community. The 
relevance of this is apparent because of enormous current efforts 
being made by the European Commission to promote the use of 
value analysis, value management, and all of the tools included 
within the Innovation Management Techniques. 

Using V M helps to achieve quality improvement in any 
organization, and in the specific case at the Spanish universities, 
where it is necessary for all involved to be committed to improving 
quahty across the whole organization. Several decades ago, 
recognized experts of Total. Quality Management said that i f an 
organization is to improve its quality, all of its members must 
understand what this really means and participate in a continuous 
process of improvement. 
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A Philosophy of Value 
MY VALUE CAREER 

Martyn Phillips, CVS, CVM, FICE, FCIWEM 

When does a value career begin? Does it begin with the formal 
application of the SAVE International value methodology, or does 
it begin with a conscious effort to improve value through some 
other formal or informal means? 

CAREER STEPS 
It is a sobering thought, at least for me, that my career started 
38 years ago (in the days of the slide rule and a booming UK 
construction industry). This period includes working for 
consulting, contracting and utility organizations. The breakdown 
by type of work follows: 
• 10 years working on design details and construction quality 

control for building and civil engineering projects 
• 16 years program and project management for building, civil 

engineering, and environmental work, including master 
planning, commissioning and operations management 
12 years as a management consultant functioning as an 
interim coordinator/team leader for consensus development 
regarding strategic planning, needs definition, and 
improvement of project delivery 

Breakdown by geography shows 16 years in England, 10 years in 
western Canada and 12 further years of nomadic existence 
assisting clients worldwide in the continuing quest for defining 
and improving projects. 

EARLY VE AWARENESS 
In the late '60s, I was somewhat aware of value engineering—for it 
was used extensively (in the deliberate guise of value analysis) by a 
local manufacturer of components for the burgeoning automobile 
manufacturing industry. My inquisitiveness was drummed out of 
me by those apparently "in the know" who said it was a fad, it 
would never catch on, and it was entirely inappropriate in 
construction work. Al l that being said, I used to scratch my head at 
the way we seemed to chop and change projects constantly as 
different people with fresh viewpoints became involved over time. 

I became a chartered civil engineer and a chartered municipal 
engineer in 1974. By 1988, I had become a fellow of both the 
Institution of Civil Engineers and the Institution of Water and 
Environmental Management. Transfer to these heady professional 
heights meant that my experience had been deemed by peers as 
sufficiently broad and senior in terms of management of 
significant programs and projects. 

CHANGING FOCUS 
Out of necessity, my early efforts had been focused inwardly. 
Later, as I progressed in seniority, my efforts were focused more 

outwardly—to relationships with other projects and other 
stakeholders, and overall economics of project viability. It had 
always seemed an implicit duty to endeavor to provide best value 
for money and satisfy stakeholders' other needs. I didn't know 
then that there was a much easier and quicker means to achieve 
this worthy cause. I f only I had used formal VE techniques 
20 years earlier! My experiences working with developers, 
financial experts, and operations and maintenance personnel 
certainly broadened my outlook and assists me today in seeing 
beyond the "nuts and bolts" of a specific situation. Officer training 
in both the UK and Canadian Defense Reserve Forces also has 
provided a different and valuable perspective. 

BROADER APPLICATION 
In 1989,1 had succumbed to the lure of using my experience and 
new qualifications for the purpose of management consulting. 
Value engineering was a natural fit; it provided the means to focus 
on programs and projects both outwardly and inwardly. This was 
the start of my second career and extensive air travel—I had the 
privilege of working on a variety of fascinating projects 
worldwide. I soon found myself propelled toward SAVE 
International's formal VE training and certification, and I became 
a CVS in 1996. Despite a deep regard for the traditional value 
methodology, I felt that there was a need to recognize a broader 
application of VE. Accordingly, I have been working on an 
approach to improve and simplify the application of the standard 
value methodology through a holistic technique for guiding 
project development. This approach uses the Value Spiraling 
Technique (VST), which has been overviewed in SAVE 
International's newsletter, Interactions. 

In 1998,1 joined forces with Michael Thompson in the UK 
and Scot McClintock in the state of New York to form the TEAM 
FOCUS Group, which provides tremendous synergy, as does 
interaction with all my colleagues in SAVE International and other 
value societies in different countries. Participation in the annual 
SAVE International conferences continually has renewed 
acquaintances and enthusiasm. Participation as a member of the 
SAVE International board of directors has added a new dimension 
and several challenges. 

So, back to the beginning of this reflection, when does a 
value career begin? I think that VE is much more than a 
methodology; it is a philosophy, an outlook, and, for some of us, 
a way of life. I believe that my value career began taking shape 
as long ago as 1964. 
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Join SAVE International Complete the application form and mail or fax it with your check or credit card number 
and expiration date to SAVE International, P.O. Box 71613, Chicago, IL 60694-1613, 
U.S.A.; fax, 847/480-9282. To apply online, go to www.value-eng.org/about.htm 
on SAVE International's Web site and click on "Individual Membership Application." 

Membership Application 
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Company or Organization 

Address 

City ' State Postal Code 

Country 

Phone Fax E-mail 

Preferred Chapter Affiliation (If no preference is indicated, each applicant will be assigned to a chapter.) 

Sponsor's Name (if applicable) 

Type of Organization 
• Government 
• Private Industry 
• Consultant 
• Other: 

Paid By 
• Check/Money Order 
• VISA 
• American Express 
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Student member, first year, $15 (each additional year, $45) $15 
Other countries $175 
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International dues include postage for airmail and special handling. Contributions or gifts to SAVE International are not deductible as 
charitable contributions for federal income tax purposes. However, fees may be deductible by members as an ordinary and necessary 
business expense. New members enrolling after May 1 may pay dues of $63 ($88 International) for the remainder of their first 
membership year. 
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It's more than just a game. It's your 

business. Developing the right strat

egy is critical to success. At Lewis & 

Zimmerman, application of the value 

methodology to strategic planning, 

quality improvement, management 

studies, manufacturing, and construc

tion has demonstrated both its versa

tility and its durability as the winning 

management practice. Our 

multidisciplinary staff of Certified 

Value Specialists, business/financial 

managers, engineers, architects, and 

industry specialists enables us to 

address clients' needs effectively and 

professionally. 

It's your move. . . make the most of it. 

Lewis & Zimmerman Associates, Inc. 
Rockvillc, MD / 301-984-9590 

Atlanta, GA / 770-992-3032 

Seattle, WA / 253-925-8741 

w w w . l z a . c o m 



SAVE I n t e r n a t i o n a l S t a f f 

Executive Director: Melanie Epel 
Administrator: Kimberly Foster 
Managing Editor: Mary Novak 
Cover Design: Rebecca McMaster 
Layout: Brian McGowan 
Production Manager: Mark Johnson 
Director of Communications: Jill Hronek 

P r o d u c t i on O f f i c e 

Value World 
SAVE International 
60 Revere Drive, Suite 500 

Northbrook, IL 60062 
U.S.A. 
Telephone: 847/480-1730 
Fax: 847/480-9282 
E-mail: valueworld@value-eng.org 
Web site: http://www.value-eng.org 

Subscriptions: A yearly subscription for SAVE International members is included 
in their annual dues. The yearly rate for nonmembers in the United Stales is $75; 
international is $100 including airmail postage. 

Change of Address: Send address changes lo Value World, SAVE International. 

60 Revere Drive. Suite 500, Northbrook, IL 60062, U.S.A. 

©21HI2 by SAVE International. All rights reserved. 

Presorted Standard 
U.S. Postage 

PAID 
Northbrook, IL 

Permit #445 

Value WorUI is published twice a year by SAVE International and is 

distributed internationally. 

E d i t o r i a l P o l i c y 

Value World welcomes original articles on value engineering and related disci
plines. Reprints or abstracts from other journals or periodicals are acceptable, 
provided that prior permission is obtained from the copyright holder(s). Value 
World's policy is to provide a medium for contributors to express themselves 
professionally on advances in the state of the art. The views expressed in Value 
World are neither approved nor disapproved by SAVE International. 

E d i t o r i a l S t a f f 

Editor in Chief: Roger B Sperling. CVS-Life 
Associate Editors: Gene Degenhardt. PE, CVS; Ted Fowler. CVS. FSAVE; 
Jill Woller, CVS 
Advertising Manager: Greg Farrand 

Boa r d of D i r e c t o r s 

President: Laurel Dennis, PE. CVS 
Executive Vice President: Russ Brzezinski. CVS. CME 
Immediate Past President: Bruce L. Lenzer. CVS 
Vice President-Communications: Herman E. Goodwin Jr.. CVS. CPE 
Vice President-Construction: Del L. Younker. C C C , CVS 
Vice President-Education: Joseph F. Otero Jr., CVS 
Vice President-Finance: David C. Wohlscheid, CVS 
Vice President-Government: Norman Hyndman, PE, CVS 
Vice President-Industry: Drew M. Algase, CVS 
Vice President-International: William F. Lenzer, PE, CVS, FSAVE 
Vice President-Marketing: Terri L . Faris 
Vice President-Membership: Katherine F. Bethany 
Vice President-Services and Systems: Martyn R. Phillips. CVS, CVM, 

FICE. FCIWEM 

SAVE International 
'"The Value Society" 
60 Revere Drive. Suite 500 

S t ^ n a t Y o h a T Northbrook, IL 60062 
5""*" U.S.A. 

Address Service Requested 


