DETERMINING THE EFFECTIVENESS OF A VALUE ENGINEERING
PROGRAM

Jack Edwartoski and Kurt Gernerd

Mr. Edwartoski is a value specialist for SH&G functioning as a VE study
facilitator, civil engineer, budget cost estimator and constructability analyst. His
24 year career includes positions with major contracting firms encompassing an
extensive background in cost estimating, project management and VE. He has
been responsible for all estimating services, from concept through construction,
including bid packaging and contract awards, with special emphasis on VE and
cost control for design/build and negotiated work. His experience in general
contracting and construction management includes industrial, commercial, health
care, research, office, educational and correctional facilities. As estimating
manager, he has strategized, monitored and tendered estimate totaling hundreds
of millions of dollars annually, publishing scope-of-work and value engineering
documents.

Kurt Gernerd is a civil and environmental engineer responsible for the
Department of the Interior’s Value Engineering (VE) Program. He has a BS
degree from the University of Wisconsin and a MS degree in Water
Resources/Civil Engineering from Utah State University.

Mr. Gernerd has directed and overseen the development of Interior’s VE
policy manual and the VE Guidance Handbook as well as numerous training
workshops and conferences throughout the Department. He promotes VE as a
significant contributor to attaining a culture of quality, saving scare dollars, and
providing better value within the Interior Department and throughout Federal
Government.

INTRODUCTION

ABSTRACT

This paper examines a wide range of measures,
indicators and organizational parameters to make an
overall assessment of the effectiveness of the VE
program of the Bureau of Indian Affairs (BIA),
Facilities Management and Construction Center. It
reviews the methods and the process used to complete
this comprehensive analysis and discusses the
significant findings and recommendations, as well as
policy and procedural issues.
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One day, a man walking down a country road
came upon another man sawing a large tree. Using
a large, two-hand saw, he sawed feverishly, back and
forth, progressing very slowly through the tree’s
diameter. Observing little progress into the mighty
trunk from such lengthy toil, the passer was
compelled to ask, “Have you stopped to sharpen the
saw lately?” The cutter immediately replied, “I don’t
have time to stop and sharpen the saw, I have to keep
sawing.” Without missing a pull or push, he just
kept on sawing.

As every good wood cutter knows, your tools and
process need reassessment before each application.
For the tree or a project, a well-honed tool is most
important to accomplish the job efficiently. All
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trades, including VE, need their edges honed
periodically and their processes continuously
improved for increased performance and customer
satisfaction. Checking a VE program’s effectiveness

and modifying it where necessary, is both
“continuous improvement” and “preventative
maintenance”. You can’t afford to let problems

develop into a program damaging predicaments.

Often, Value Engineering Team Coordinator’s
(VETC) stay busy performing VE, without
monitoring critical activities like agenda, creativity
and prioritization. Vital report elements may not be
properly recorded for future use. Team effort may
be wasted pursuing “low-value” ideas. Creativity
effort may be insufficient for certain disciplines,
diverting study emphasis from areas of the greatest
potential savings. Sometimes, all the right people do
not attend the implementation. The managers
responsible for implementation may not pursue
implementation or follow-up with due diligence
letting potential savings go to waste. These are only
a few types of the problems. Unless you review and
update these and other VE program efforts, the
quality and effectiveness of your VE studies may
languish in mediocrity and vanish (with your
program).

This six-year old VE program of the BIA was
experiencing low rates of VE proposal imiplement-
ation, poor return-on-investment of VE dollars, and
inefficient VE  program organization and
communication. To analyse its probelms a wide
range of different qualitative and quantitative data
elements were developed for a comprehensive
analysis of the VE program. Those developed for
this study are applicable to any VE program in
government, industry or academia. This study should
serve as a model for assessment of VE program
effectiveness. If your VE studies are not getting the
results you anticipate, utilizing your own version of
this analytical model will help to identify your
program’s potential and shortfalls.

BACKGROUND

The BIA’s VE program is a relative newcomer at
a little more than six years old. It is experiencing
many problems common to more mature programs of
sister federal agencies. The BIA’s VE staff includes
a part-time Value Engineering Progam Coordinator
(VEP}C and an ad-hoc base of regular-staff
workshop participants. The VE program has no
“champion” dedicated to its excellence and success.
The program’s policies and procedures are modeled
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after those of the Departme\nt of the Interior (DOI).
The VE program was not achieving its full potential.
Implementation of recommended VE proposals was
very low. Execution of VE policies and pro- cedures
was lackluster. The organizational commitment to
VE was moderate at best. The return-on-investment
of VE dollars was also generally low. The managers
of the DOI and BIA knew it was time to act
decisively.

The challenge for the DOI managers was to
develop and execute an analysis to clearly
demonstrate the fundamental reasons for VE program
performance, with corresponding parameters for
periodic assessment of the program. Before
recommending changes to the VE program,
illustrative, objective data had to be fully identified
and documented To meet this challenge, DOI
teamed-up with SH&G to develop and execute the
framework and components of the study. SH&G
developed a FAST diagram (Figure 1) for the
analysis process prior to the study commencement. .
Over 105 qualitative and quantitative data elements
and ranking scale criteria were developed for the
parametric analyses of 20 VE study reports. The VE
study reports were analyzed for quality and quantity
of contents, potential and implemented savings, VE
proposals per engineering discipline, cost and
duration of study, and many other parameters. It was
found that the VE report documents of the various
BIA VE consultants could simultaneously be rated
with the VE program, considering content, reporting
techniques and continuous improvement trends. This
was done and produced a ranking of the overall
performance of the VE consultants who produced
these studies. This paper reviews the methods and
the process used to complete this comprehensive
analysis and discusses the significant findings and
recommendations, as well as policy and procedural
issues.

Beside the VE program’s problems, the general
confidence and support of VE by Native American
Indian Tribal entities needed to be reinforced. The
tribes needed better education, an expanded
awareness of VE and its applications, and cultivation
of permanent “Value” attitudes in their management.
These people represent very significant decision
makers in the review, approval and implementation of
VE recommendations as permanent value
enhancements and the majority of all BIA
construction projects directly impact and benefit
Indian Tribes throughout the country.
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The challenge for the DOI managers was to
develop and execute an analysis to clearly
demonstrate the fundamental reasons for VE program
performance, with corresponding parameters for
periodic assessment of the program. Before
recommending changes to the VE program,
illustrative, objective data had to be fully identified
and documented. To meet this challenge, DOI
teamed-up with SH&G to develop and execute the
framework and components of the study. SH&G
developed a FAST diagram (Figure 1)for the process
and the study ensued.

Subsequently, it was found that the VE report
documents of the various BIA VE consultants could
be rated simultaneously with the VE program,
considering content, reporting techniques and
continuous improvement trends. This was done.

STUDY APPROACH

The purpose of the BIA study was two-fold.
First, examine “How the VE program was
functioning.” This was accomplished by measuring
the performance and effect- iveness of VE
workshops,  implementation plans, rates of
implementation and VE consultant performance in
comparison to the BIA’s policies and procedures.
Individual office discipline questionnaires were
developed to measure staff attitudes in the VE
program from the Office Director down to those
responsible for the VE workshops and implementation
results, the Project Design Managers. Both objective
and subjective questions were asked to produce
quantitative and qualitative data for correlation and
analysis.

This study’s initial focus was examining VE
program data which characterized its performance.
This performance was to be measurable against VE
program standards, or results considered “reasonably
attainable” by the VE industry. Comparative analysis
would utilize data, common to most types of studies,
to determine average performance and an overall
notion of the program’s success or failure. Twenty
VE study reports of geographically diverse, unlike
projects, were to be chosen at random. Retrieval of
these documents was hindered by a non-central filing
system and poor adherence to filing procedures.
“ Availability” soon overshadowed “randomness” in
the selection of which studies would be analyzed.
Improper record-keeping became a “finding” of the
study.
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The subsequent focus was making
recommendations to the BIA management for:

¢ Maximizing implemented potential savings

¢ ldentifying areas for improved management
of the VE program

® Selecting, ranking, and analyzing VE
consultant performance

¢ Improved wusage of
methodology

¢ Improved implementation procedures

¢ Maximizing life-cycle cost (LCC) analysis

* Minimizing VE cost (while maintaining
program effectiveness)

® More comprehensive project selection for
VE study

in-house VE

The recommendations were then cate- gorized by
discipline and prioritized by criticality and
implementability over short, intermediate or long
periods, based on client discretion or the availability
of funds.

To obtain complete results required comments
from the VE program’s staff. Since most
suggestions from the staff merited serious
consideration, special attention was paid to the
inclusiveness of the interview. Staff input broadened
information about the VE studies, elucidated the
project’s unique circumstances and surfaced the
attitudes of the people affected by the policies and
procedures and their constructive ideas for
improvement. Since staff candor can vary greatly
based on management attitudes toward the VE
program and self review, separate staff questionnaires
and attention to confidentiality sustained the staff’s
candid participation. It may seem contradictory that
a company or agency commissioning a study of their
own program, could be averse to criticism or
suggestions for improvement, but in fact, this is an
actuality in many cases.

Administration views were equally important. A
separate questionnaire for wupper management
revealed different perspectives of the VE program
and illustrated other reasons for program
performance. The comments provided by the upper
management regarding motivation, direction and
resources, “rounded out” a fairly accurate picture of
the health of the VE program.

THE DATA

Both quantitative and qualitative types of data
were gathered. The quantity of data for this analysis
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was voluminous, but manageable with the help of a
PC-based spreadsheet. The criteria for the BIA study
included approximately 105 data elements for each
project examined. Some elements didn’t pertain to
all VE studies. These data included the VE study
results and commentary on the VE report. The data
correlations became the source of the study’s
“findings” and “recommendations.” For example,
data categories like “modeling” or “report content”
were not considered for the shorter two-day studies.
Examples of other project-specific data, include
things like the building “gross area” (GSF) or a
waste treatment plant “capacity* (MGD), etc. VE
cost data varied, depending on the project estimate
format, the level of detail from which it was derived
or the manner in which the estimate breaks down
building systems. The level of cost expertise
included in the VE team can also be a significant
factor. Though numerous, the variations in data were
overcome through careful planning and foresight and
significant results were achieved. Finally, for each
VE study, the summarization of ideas, VE proposals
and potential savings, by discipline, revealed the
apparent effectiveness of the VE facilitator, the VE
job plan, and the VE team effort. The
implementation results showed the effectiveness of
the administrator and procedures which governed the
implementation outcome.

The qualitative analysis included roughly 40% of
all the questions. These subjective questions had to
do with the “quality” of methodology, modeling,
FAST diagraming technique, function analysis and
LCCing technique to name a few. Qualitative
analysis had to be program sensitive and client-
specific.  For consultants reviewing their own
performance and methodologies, the candid
commentary of a respected VE colleague or two
would be useful to minimize personal biases. With
proper modification, an analysis based on this model
and this study’s ranking scale can be very effective.
With all data numerically scored, the complete data
matrix  facilitated the desired correlations,
comparisons and the subsequent graphical
representations of the “findings.” Examples of the
Data Matrix elements are shown in Figure 2.

Some examples of data correlations made are:

e Number of VE Proposals vs Ideas

e Potential Savings vs Ideas (or
Proposals), per Discipline

e Number of Ideas/Proposals/LCC’s vs
Workshop Days

VE
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¢ Creative Ideas per Discipline vs Type of
Study

¢ Implemented vs Potential Savings

* Report Document Evaluation Chart (Figure
3)

® Initial vs LCC Potential Savings

To permit numerical comparison of all the
qualitative data, the Quality Comparison Scale
Narrative (QCSN) was established in the form of a
weighted scale description for each data category.
The QCSN utilizes a bar/scale-type diagram.
Subjectivity was minimized by clearly defining the
minimum and maximum ranking parameters for each
data element. This narrative had to be as unbiased as
possible. An example of the QCSN scales are shown
in Figure 4.

The content of the scales were concurred upon
with the client prior to use. This concurrence is
important when ranking any client’s VE program.
This client involvement assured that the minimum and
maximum parameter descriptions accurately portrayed
the relative worth of each data to the BIA.

The data matrix had to be simple and orderly.
With close examination, it was observed that nearly
all the data elements are available in any well-run VE
workshop, or can be generated with minimum effort.
Anyone undertaking one of these analyses should
organize the QCSN as a repeatable standard. An
common example of a “not repeated” standard was
the failure of VETC’s to categorize the number of
VE ideas, VE proposals, or the amount of potential
savings by discipline. The comparison of this
correlation to a Pareto diagram of project cost, based
on the individual disciplines or building systems,
gave significant indication to whether the proper
distribution of VE study time and creativity effort
was allocated to the areas of greatest potential savings
and increasable value.

The rather uniform QCSN ranking of the VE
reports reviewed in this study showed a fairly
consistent quality by the various consultants. There
was, however, a general lack of report quality, across
the board, in areas which may reduce the overall
effectiveness of the VE study, from creativity to the
percentage of implemented VE savings. Some other
areas of concern were:

¢ Limited use of modeling
¢ Insufficient life-cycle cost analysis
* Lack of implementation results
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¢  Confusing, unexplained methodologies

The additional effort required to focus on these
problem areas was beyond the scope of this study and
indeed, could be the subject of an entirely different
study on its own. These study findings require
separate examination into cause and correction.

The data matrix was constructed as
comprehensively as possible, to address all relevant
aspects of the VE program. Some data elements may
be irrelevant for other studies. With a
comprehensive data sample size to address the entire
realm of a VE program, this analysis will provide a
sufficient level of quantifiable data from which to
identify problem areas and recommend solutions. As
with any VE activity, the amount of study time for
these analyses should be judiciously considered and
sufficiently provided for, that they may produce the
highest return-on-investment for the effort.

Usually, budgets like the BIA’s are tight due to
internal or external constraints. Often, VE program
managers attempt to increase their return-on-
investment by powers of ten ( x'° ) by reducing VE
investment dollars, either reducing study duration or
holding a study in a location ill-suited to the best VE
team effort. This may reduce potential savings by
tens or hundreds of thousands of dollars. Higher
rates of return can be achieved by excellent
facilitation, and the selection of dynamic team
members representing all the significant aspects of the
topic of the VE study, project and process, with all
customers, clients, stakeholders, etc. represented.

FINDINGS

The findings of this type of analysis can help to
establish:

* Justification for continued or increased
funding for departmental VE activities

*  Quality standards for measurement of future
VE consultant performance

* A sales/marketing resource for VE
consultants

Some of the major findings of the study were:

¢ Implemented VE savings percentages were
very low. Only 13 of 20 project records
included implementation data and only 5 of
those reports listed the parties rejecting the
VE proposals or their reasons for rejection.
It was also not discernable whether or not
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the Project Manager actively pursued
implementation with any of the rejecting
parties. No VE study contained an
implementation plan.

LCC analysis was not performed in 25% of
all VE studies, and then, only on 82% of all
VE proposals. Energy models were not
developed in 90% of the VE studies. By
definition, “LCC is the total cost of a
system, building or other product, computed
over its useful life.” By definition then,
true VE was not being performed.

Poor record-keeping. The inability to find
VE reports during the data collection phase,
was a major problem. Sporadic information
and the allotted study time decreased the
number and randomness of projects studied.
Well organized and comprehensive record-
keeping of all pertinent data is a prerequisite
for evaluating a VE program.

There were very few breakdowns of the
potential VE savings, by discipline
(architectural, mechanical, -electrical,
process). This finding parallels the lack of
detailed breakdown in some of the cost
models. Without accurate, detailed data,
there was limited comparison, by discipline,
of the number of ideas and VE proposals or
the amount of Potential savings with the cost
model breakdowns.  With sufficient data,
however, correlations could be made
demonstrating any misappropriation of
creativity and effort from areas of high
potential to low potential savings. This is an
excellent comparative criteria for VE
contractor  selection based on past
performance, continuous improvement
strategies or return-on-investment.

Agency staffing of the VE workshops was
limited by budget. Significant participation
in workshops or implementation meetings by
some of the “implementation” decision-
makers was often impractical due to budget
constraints. The same budget constraints
held true for the attendance of the supporting
workshop proponents of the VE proposals.
Consequently, through inadequate
communication, lack of budget and general
lack of staff, implementation was very low
for the agency and extremely low compared
to the VE industry at-large. In some
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instances, the cost of two and five-day VE
workshops compared to gross potential
savings was under 2:1 return-on-investment.

® The VE program was supported to a level to
meet the guidelines of the parent agency
with no incentives to excel and maximize
value of the overall projects. The BIA’s in-
place incentive programs were used
minimally and then virtually abandoned.

CONCLUSIONS

In summary, all the data, findings and
recommendations demonstrated the usefulness of this
analysis tool. The methodology for assessing a VE
program’s effectiveness is applicable, whole or in
part, to:

e Meet management goals for business
excellence

* Promote advocacy and funding of a VE
programs

¢ Demonstrate” commitment to the
excellence” and “continuous improvement”

This type of analysis may be the way of the
future. Where is your program now? Where should
it be? Where will it be tomorrow?

We hope to inspire value practitioners,
companies and agencies of the government to re-
evaluate their practices or programs. Through this
systematic analysis, a resulting Value model can
demonstrate their performance and enhance their
credibility regarding the quality of their services to
clients or funding agencies. Concrete evidence of a
VE program’s return-on-investment, and credible
self-analysis tools such as this approach, will become
more vital for increased VE program support.
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evaluation and continuous.
improvement of a Value practitioner’s own
methodology are absolutes in today’s highly
competitive marketplace. Demonstrating  the
“WORTH” of VE over other problem solving
methods may become mandatory. We the Value
practitioners must champion VE’s leadership among
methodologies for promoting excellence in design and
execution of products or services into the next
millennium.

The on-going
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