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PREFACE

The Center for Financial Engineering in Development
(CFED) is pleased to provide the U.S. Agency for
International Development (USAID) value
management/value engineering (VM/VE) services to
help USAID identify ways to cut unnecessary costs
while ensuring quality, reliability, and performance
meet or exceed its expectations. As shown in the
following circular, VM/VE is mandated by the Executive
Office of the President, Office of Management and
Budget (OMB). This manual is for USAID VM/VE
workshops taught by CFED’s Kenneth Rikard, a
Certified Value Specialist (CVS) and Professional
Engineer (P.E.).

“The world is cluttered up with unfinished business in the form of
projects that might have been successful, if only at the tide point
someone’s patience had turned to active impatience.”

—R. Updegroff
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

May 21, 1993

THE DIRECTOR

CIRCULAR NO. A-131
TO THE HEADS OF EXECUTIVE DEPARTMENTS AND ESTABLISHMENTS

SUBJECT: Value Engineering

1. Purpose. This.Circular reguires Federal Departments and
Agencies to use value engineering (VE) as a management tool, where
appropriate, to reduce program and acgquisition costs.

2. Supersession Information. This Circular supersedes and
cancels OMB Circular No. A-131, Value Engineering, dated January

26, 1588.

3. Authoritv. This Circular is issued pursuant teo 31 U.Ss.C.
§1111.

4. Background. For the purposes of this Circular, value
analysis, value management, and value control are considered
synonymous with VE. VE is an effective technigue for reducing
costs, increasing productivity, and improving gquality. It can be
applied to hardware and software; development, production, and
manufacturing; specifications, standards, contract requirements,
and other acguisition program documentation; facilities design and
construction. It may be successfully introduced at any point in
the life-cycle of products, systems, or procedures. VE is a
technique directed toward analyzing the functions of an item or
process to determine "best value," or the best relationship
between worth and cost. 1In other words, "best value" is
represented by an item or process that consistently performs the
reguired basic function and has the lowest total cost. In this
context, the application of VE in facilities construction can
vyield a better value when construction is approached in a manner
that incorporates environmentally-sound and energy-efficient
practices and materials.

VE originated in the industrial community, and it has spread to
the Federal Government due to its potential for yielding a large
return on investment. VE has long been recognized as an effective
technigue to lower the Government’s cost while maintaining
necessary guality levels. Its most extensive use has been in
Federal acqguisition programs.



An August 1991 audit of VE in the Federal Government by the
President’s Council on Integrity and Efficiency concluded that
more can and should be done by Federal agencies to realize the
benefits of VE. Reports issued by the General Accounting Office
and agency Inspectors General have also consistently concluded
that greater use of this technique would result in additional
savings to the Government.

5. Relatjonship to other management improvement processes. VE is
a management tool that can be used alone or with other management

techniques and methodologies to improve operations and reduce
costs. For example, the total quality management process can
include VE and other cost cutting-technigques, such as life-cycle
costing, concurrent engineering, and design-to-cost approaches, by
using these technigques as analytical tools in process and product
improvement.

VE contributes to the overall management objectives of
streamlining operations, improving quality, reducing costs, and
can result in the increased use of environmentally-sound and
energy-efficient practices and materials. The complementary
relationship between VE and cther management technigues increases
the likelihood that overall management objectives are achieved.

€. Definitionms.

a. 2Agencv. As used in this Circular, the term "agency"
means an executive department or an independent establishment
within the meaning of sections 2101, 102, 103(1) and 104(1),
respectively, of Title 5, United States Ccode.

b. Life-cvcle cost. The total cost of a system, building,
or other produoct, computed over its useful life. It includes all
relevant costs involved in acquiring, owning, operating,
raintaining, and disposing of the system or product over a
specified peried cof time, including environmental and energy
costs.

c. Cost _savings. A reduction in actual expenditures below
the projected level of costs to achieve a specific objective.

e. Cost aveoidance. An action taken in the immediate time
frame that will decrease costs in the future. For example, an
engineering improvement that increases the mean time between
fajlures and theredby decreases operation and maintenance costs is
a cost avoidance action.

d. In-house savings. Net life-cycle cost savings achieved
by in-house agency staff using VE techniques.




e. Contracted savings. Net life-cycle cost savings
realized by contracting for the performance of a VE study or by a

Value Engineering Change Proposal submitted by a contractor.

£f. Total Ouality Management (TOM). A customer-based

management philosophy for improving the quality of products and
increasing customer satisfaction by restructuring traditional
management practices. An integral part of TQM is continuous
process improvement, which is achieved by using analytical
techniques to determine the causes of problems. The goal is not
just to fix problems but to improve processes soO that the problems
do not recur. Value engineering can be used as an analytical
technique in the TQM process.

g. Value Engjneering. An organized effort directed at
analyzing the functions of systems, equipment, facilities,
services, and supplies for the purpose of achieving the essential
functions at the lowest life-cycle cost consistent with required
performance, reliability, guality, and safety. These organized
efforts can be performed by both in-house agency personnel and by
contracteor personnel.

h. Value Engineering Change Proposal (VECPY. A propeosal

submitted by a contractor under the VE provisions of the Federal
Acguisition Regulations (FAR) that, through a change in a
project’s plans, designs, or specifications as defined in the
contract, would lower the project’s life-cycle cost to the
Government.

i. Value ®ngineerin roposal (VEP). An in-house agency-
developed proposal, or a proposal developed by a contractor under
contract to provide VE services, to provide VE studies for a
Government project/progran.

7. Pglicv. Federal agencies shall use VE as a management tool,
where appropriate, to ensure realistic budgets, identify and
remove nonessential capital and operating costs, and improve and
maintain optimum guality of program and acquisition functions.
Senior management will establish and maintain VE programs,
procedures and processes to provide for the aggressive, systematic
development and maintenance of the most effective, efficient, and
economical and environmentally-sound arrangements for conducting
the work of agencies, and to provide a sound basis for identifying
and regorting accomplishments.

8. Agency responsibjlities. To ensure that systemic VE

improvements are achieved, agencies shall, at a minimum:

a. Designate a senior management official to monitor and
coordinate agency VE efforts.



b. Develop criteria and guidelines for both in-house
personnel and contractors to identify programs/projects with the
most potential to yield savings from the application of VE
technigques. The criteria and guidelines should recognize that the
potential savings are greatest during the planning, design, and
other early phases of project/program/system/product development.
Agency guidelines will include:

- (1) Measuring the net life-cycle cost savings from
value engzneerzng. The net life-cycle cost savings from value
engineering is determined by subtractlng the Government’s cost of
performing the value engineering function over the life of the
program from the value of the total saving generated by the value
engineering funection.

(2) Dollar amount thresholds for projects/programs
regquiring the application of VE. The minimum threshold for agency
projects and programs which require the application of VE is §S1
million. Lower thresholds may be established at agency discretion
for projects having a major impact on agency operations.

(3) Criteria for granting waivers to the reguirement to
conduct VE studies, in accordance with the FAR 48.201(a).

(4) Guidance to ensure that the application of VE to
construction projects/programs and other projects/programs, will
include consideration of environmentally-sound and energy
efficient considerations to arrive at environmentally-sound and
energy efficient results.

€. Assign responsibility to the senior management official
designated pursuant to section 8a above, to grant waivers of the
reguirenent to conduct VE studies on certain programs and
projects. This responsibility may be delegated to other
appropriate officials.

d. Provide training in VE technigues to agency staff
responsible for coordinating and monitoring VE efforts and for
staff responsible for developing, reviewing, analyzing, and
carrying out VE proposals, change proposals, and evaluations.

e. Ensure that funds necessary for conducting agency VE
efforts are included in annual budget reguests to OMB.

f. Maintain files on projects/programs/systems/products that
meet agency criteria for regquiring the use of VE technigues.
Documentation should include reasons for granting waivers of VE
studies on projects/programs which met agency criteria. Reasons
for not implementing recommendations made in VE proposals should
also be documented.
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g. Adhere to the acgquisition reguirements of the FAR,
including the use of VE clauses set forth in Parts 48 and S52.

h. Develop annual plans for using VE in the agency. At a
minimum, the plans should identify both the in-house and
contractor projects, programs, systems, products, etc., to which
VE technigues will be applied in the next fiscal year, and the
estimated costs of these projects. These projects should be
listed by category, as reguired in the agency’s annual report to
OMB. VEP’s and VECP'’'s should be included under the appropriate
category. Annual plans will be made available for OMB review upon
request.

i. Report annually to OMB on VE activities, as outlined
below.

9. Reports to OMB. Each agency shall report the Fiscal Year
results of using VE annually to OMB, except those agencies whose
total budget is under $10 million or whose total procurement
obligations do not exceed $10 million in a given fiscal year. The
reports are due to OMB by December llst of the calendar year, and
should include the current name, address, and telephcone number of
the agency’s VE nanager.

The report format is provided in the Attachment.

Part I of the report asks for net life-cycle cost savings achieved
through VE. 1In addition, it requires agencies to show the
project/program deollar amount thresholds the agency has
established for reguiring the use of VE if greater than $S1
million. If thresholds vary by category, show the thresholds for
all categories. Savings resulting from VE proposals and VE change
proposals should be included under the appropriate categories.

Part II asks for a description of the top 20 fiscal year VE
projects (or all projects if there are fewer than 20). List the
projects by title and show the net life-cycle cost savings and
guality improvements achieved through application of VE.

Part III requires agencies to submit a detailed schedule of year-
by-year cost savings, cost avoidances and cost sharing with
contractors for each program/project for which the agency is
reporting cost savings or cost avoidances. The aggregate total of
all schedules shall equal the totals reported in Part I.A. of the
annual report.

10. Inspectors General audits. Two years after the issuance of
this revised Circular, Agency Heads shall ask the Inspectors

General (IGs) to audit agency value engineering programs to (1)
validate the accuracy of agency reported value engineering savings
and (2) assess the adeguacy of agency value engineering policies,
procedures and implementation of this revised Circular.



Periodically thereafter, agency IGs should audit agency reported
VE savings as the need arises. -

11. Related Gujdance. 1In general, value engineering investments '
should have positive net present value when discounted with the
appropriate interest rate, as described in OMB Circular No. A-94,
section 8.c. For detailed guidance on value engineering, refer to @i
the appropriate sections of the Federal Acguisition Regulations.

12. Effective date and Implementatjon. This Circular takes
effect within 30 days of its publication in the Federal Register.

Heads of departments and agencies are responsible for taking all
necessary actions to assure effective:r implementation of these
policies, such as disseminating this Circular to appropriate

program and other staff, developing implementation strategies and
initiating staff training. Since these policies must be

implemented in the Federal Acquisition Regulation (FAR), agencies
should not duplicate the development of implementing procurement '
regulations being undertaken by the Federal Acquisition Regulatory
Councils. However, implementation of these policies in the FAR

must be accomplished within the time period specified below, with ll
inclusion in agency solicitations and resulting contracts, as
appropriate, to occur immediately thereafter.

Pursuant to subsections 6(a) of the Office of Federal Procurement I[
Policy Act, as amended, (41 U.S.C. 401 et seg.), the Federal
Acquisition Regulatory Councils shall ensure that the policies

established herein are incorporated in the FAR within 180 days ll
from the date this Circular is published in final form in the

Federal Register. Promulgation of final FAR regulations within

that 180 day period shall be considered issuance in a "timely
manner" as prescribed in 41 USC 405(b)." l

13. Sunset review. The policies contained in this Circular will
be reviewed by OMB five years from the date of issuance. '
14. Inquirjes. Further information about this Circular may be
obtained from the Office of Management and Budget (OMB), 725 17th
Street, NW, Washington, DC 20503 )
Telephone (202) 395-6803.

o7t Panetta
Director

Attachment

AV



Attachmenl: Page 1/3

AGENCY FISCAL YEAR XXXX

ANNUAL VALUE ENGINEERING REPORT
PART 1. WG REFOR]

Name, Tille, Address and Phone Number of

Agency Senior Official Responsible for VE Program:

Agency VE Expendilures ($'s invested in VE this fiscal year): $
Dollar Share of Savings Provided to Conlractors:$

Dollar Thresholds lor each VE category (if different from $ i million):

TOTALAGENCY NET LIFE - CYCLE COST SAVINGS ATTRIBUTABLE TO VE;

A. Summary of cost savings and avoldances reported by category (See B. below); Grand Total
In—house +
Cost Savings Cost Avoldance Tolal Savings Conliactor
in-House Contractor in-House Contractor 4Avoldance Savings + Avoldance

B. Total Agency VE Net Uite ~Cycle Cost Savings and Cost Avoldances by Category;

Calegory Grand Total
In~house 4
Cost Savings Cosl Avoldance Tolal Savings Contiactor
in—House Contractor in-House Contractor +Avoldance Savings + Avoldance
1. Acquisilion

2. Administralive
3. Other (be specific)

a
b.
c.
“‘“éfc‘:s C._Please describe the steps you have taken to validate the repoited cost savings, whether through G audi or other measures. Attach additional sheets, it necessary.



Attachment: Page 2/3

AGENCY FISCAL YEAR XXXX
ANNUAL VALUE ENGINEERING NEPORT

PART I,

VE PROJECT DESCRIPTION

List the top 20 VE piojects by name. Show the VE expendiures, VE savings, and VE cost avoidances.
Describe any quality or other non-quantifiableimprovements resulting lrom VE.

VE Expenditures Cost Savings Cost Avoidance
PROJECT IITLE® In-house Contractor In-House Confractor In-House Conlractor

Descriplion of Quality or other Non - Quantifiableimprovements: *

*Uss nddillond sheels as necessary (o Include lop 20 VE projects. Also, lor each project listed, indicate whal steps you have laken o validate the reported cost
savings, whether through IG audit or other measures.



)&\x

Attachmen! Page 3/3
AGENCY FISCAL YEAR X000
PART Ii ANNUAL VALUE ENGINEERING REPORT

PROGRAMPROJECT NAME; CONSTRUCTION OF JOHN DOE BADGE -

1994 1995 1996

;-
e
-
2
- 4

1.

g
len

avings:

2. Cost Avoldance:

3. Dollar Share ol Savings Provided to Contiaclors:

4._VE Expensaes Attributable 1o this Program/Profect;
{inciuding a pro rala share of Salary/Expenses)

5. For programs/projects not discussed in part Il of the repor, please discuss what steps you have taken to validale the reported cost savings,

whether thiough (G eudits or othes measures. Attach additional sheels i necessary.



Section 1

VALUE MANAGEMENT/VALUE
ENGINEERING

V.M1.1. Value Management/Value Engineering
Defined

General—The process of identifying opportunities to
remove unnecessary costs from products and services
while ensuring that quality, reliability, and product
performance meet or exceed the customer’s expectations
is value management/value engineering (VM/VE).

Larry Miles—“A problem-solving system implemented
by the use of a specific set of techniques, a body of
knowledge, and a group of learned skills.”

Arthur Mudge—*“The systematic application of
recognized techniques that identify the functions of a
product or service, establish a monetary value for those
functions, and provide the necessary functions reliably
at the lowest overall cost.”

17 : VM/VE



V.M.1.2.

Brief History

The VM/VE process began at General Electric (G.E.)
during World War II. The shortages of essential
material during this period forced the adoption of
alternative materials and methods to perform the
required tasks... It was then discovered that many of
the changes resulted in less expensive and better
performing products than the original designs.

e W.WII
e 1947

e 1957/58
e 1961

e 1970

e 1988

Larry Miles developed process to
substitute materials

First VM/VE staff established at G.E.

Department of Defense established
program (Bureau of Ships)

Bureau of Docks established program
G.S.A. established program

O.M.B. Mandated (Renewed 1993)

VM/VE



V.M.1.3. Challenges and Opportunities

In the present economic environment, cost control,
quality, responsiveness to change, and increasing
operational efficiencies are major challenges that any
organization faces. VM/VE plays a critical role in facing
these demands by facilitating management of both
change and cost, which provides profitability to
businesses in the long run.

Over the past 50 years, VM/VE has proven its worth in
literally every type of organization in the world. It
doesn’t seem to matter if it’s a large corporation, such
“as IBM, General Motors, or Hewlett-Packard, or some
small development project in the third world.

The key to “making it happen” in VM/VE can be traced
to its systematic process used to answer common sense
questions. Larry Miles posed five:

(1) What is the item or service?

(2) What does it cost?

(3) What does it do?

(4) What else would do the job?

(5) What would the alternatives cost?

19 VM/VE



Mr. Arthur E. Mudge, a senior associate at Joy
Manufacturing Company and a recognized expert in
VM/VE, focused his search for excellence on “Ten Tests
for Value.”

(1) Does its use contribute value?

(2). Is its cost proportionate to its usefulness?

(3) Does it need all its features?

(4) Is there anything better for the intended use?

(5) Can a useful product be made by a lower cost
method?

(6) Can a standard product be made by a lower cost
method?

(7) Is it made on the proper tooling considering the
quantities used?

(8) Do material, reasonable labor, overhead, and
project total its cost?

(9) Will another dependable supply provide it for less?

(10) Is anyone buying it for less?

While Mr. Miles’ and Mr. Mudge’s questions address
primarily “hardware,” the same or similar questions
can be posed to services and organizations.

VM/VE ' 20



V.M.1.4. Communications

Successful VM/VE teams emphasize open
communication. Open communication is the ability to
discuss varying points of view on any subject or opinion
without concern for acceptability as well as listening
and responding without becoming defensive.

Effective communication, like any other skill, must be
practiced and learned. Successful communication
accomplishes the following: being understood, getting
something done, being accepted, and understanding
others.

A properly developed VM/VE program requires “open
communication’and a lot of it.

21 : VM/VE



V.M.1.5. Project Selection

The four basic types of VM/VE projects are product
design, construction, manufacturing process, and
administrative procedure. The team composition,
project preparation, and implementation respon-
sibilities vary moderately for.each type. Consider the
following information when selecting VM/VE projects:

e Projects should be in need of improvement.

e The potential for cost effectiveness, quality
improvement, and productive ideas should exist.

e  Projects should balance a mix of resources.

e  Sufficient project information is vital.

e Top management must support the program.

e The end result must not be predetermined.

Of these items, the most important is “management
support.” IF MANAGEMENT DOES NOT
SUPPORT VM/VE, “DON’T DO IT!”

The next question is “When” to apply VM/VE. Figure 1
provides some guidance.

VM/VE ' 22
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V.M.1.6. The VM/VE Team

The expertise required for the VM/VE team is dictated
by the project selected. The VM/VE methodology
encourages a multidisciplinary team, providing both a
broader perspective and a greater opportunity to
achieve meaningful results.. A typical VM/VE team
would consist of five members. Smaller teams are
discouraged. If a team grows in size beyond seven
members, it is often better to add resources to create
two teams and focus on two different aspects of the
project.

Larry Miles believed team members must be well
rounded with seven types of traits, characteristics, and
experience:

» Knowledge (practical, understanding)

e Imagination (creativity, ability to retain large
amounts of information)

e High degree of initiative

e Self-organization

e Personality (mature, stable, not easily discouraged)

» Cooperative attitude

e Experience (minimum of five years in subject
area)

VM/VE 24



V.M.1.7. The Job Plan

VM/VE requires an organized approach that must be
followed to gain significant results. In our VM/VE
approach we use a six-phase job plan as follows:

(1) Information

(2) Speculation

(3) Analysis

(4) Development
(5) Presentation
(6) Implementation

Questions to Pose Include the Following:

Information Phase
What 1s it?

What does it cost?

What does it do?

What are its functions?
What do they cost?

What should they cost?
Who are the stockholders?

Speculation Phase
What else will do the job? - What if?
What is the least-cost solution to each function?

25 VM/VE




Analysis Phase

What are the criteria for judging?

How does each solution meet the criteria?
What does it cost?

Will that work?
How would it work?

Development Phase

Recreate and reevaluate

What can we do to make it better?
What can be done to make it cost less?

Presentation Phase

Are the ideas unique?

What are the advantages?
What do they cost?

How important is the cost?
Who are the decision makers?

Implementation Phase
Who really makes the decision?
Who knows most about this problem?

The success of the VM/VE approach depends on
following these steps in sequence. Avoid jumping ahead
to solve a problem before it has been thoroughly
analyzed. The individual phases will be discussed in
detail in the following sections.

VM/VE 26
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SECTION 2

INFORMATION

The objective of the information phase is to identify
exactly what it is that needs improving, initiate the
cost gathering process, and identify functions.

V.M.2.1. Task ldentification\ Formulation

The Information Phase consumes about 50 percent of
the total effort. Gathering and preparing appropriate
information before commencing a VM/VE study is
essential. The scope for a project design may be defined
by identifying the major components, subassemblies, or
resources included in the item being studied.

In selecting the task, it is vital to have a clear
understanding of “precisely what it is that we are trying
to do.” We must determine, “What is to be
accomplished?” “What does the client/customer want?”

“The mere formulation of a problem is far more often essential than
its solution, which may be merely a matter of mathematical or
experimental skill.”

—Albert Einstein

27 VM/VE



V.M.2.2, Sensitivity to the Original Designers

In VM/VE studies we need to recognize that we are
analyzing what someone else has already initiated.
Therefore, we have the advantage of knowledge,
information, etc., which the original designer did not
have. The VM/VE team must be sensitive to this fact
and respect the work that has been accomplished.

28



V.M.2.3. Data Collection

Once the project is clearly defined and understood,
pertinent data has to be gathered and distributed to
ensure that the VM/VE team has sufficient information
to conduct the study. Once the data is collected, team
members should review manufacturing processes,
organization, project volumes, order quantities,
customer requirements, quality requirements, and
equipment/personnel required to produce the end-
product.

One method for collecting information is to separate all
information into three categories:

(1) Facts
(2) Assumptions
(3) Information needed, but not yet known

Gathering “cost data” is one of the more important
processes in this phase. When gathering cost data, it is
usually more important to know how the cost data is
structured, than it is to be totally accurate. This is true
because we use comparative analysis as the problem-
solving method.

29 VM/VE



V.M.2.4. Cost/Worth and Value

Cost visibility techniques may be used to help the team
determine what is included in the product cost, organize
the cost, and understand the current cost situation and
which elements are driving the cost. The VM/VE team
needs to determine appropriate level of cost for the
project.

All cost data gathered is identified for the function.
Function is the specific purpose or use intended for the
item, system, or organization. Worth is the least cost
required to perform a required function. Worth is just a
technique, not an absolute value.

COST = WORTH = GOOD VALUE

COST

VALUE INDEX =
WORTH

A Value Index (VI) greater than one indicates an
opportunity to reduce cost.

A VI of one indicates good value.

VM/VE ‘ 30
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A VI less than one is a bargain.

Worth is the least expenditure required to satisfy the
function.

Cost is the total expenditure required to satisfy the
function.

COST-WORTH-VALUE INDEX
EXAMPLE

FUNCTION COST
COST OF PRESENT DESIGN SCHEME: STANDING SEAM ROOF @ $12.00/SF

VERSUS

FUNCTION WORTH
LEAST COST ALTERNATIVES WHICH

SATISFIES BASIC FUNCTION ONLY : BUILT-UP ROOF @ $4.00/SF
NCTION T AN 1

BASIC FUNCTION: SHED WATER: $4.00/SF

SECONDARY FUNCTION: ENHANCE APPEARANCE: $4.00/SF

SECONDARY FUNCTION: MINIMIZE MAINTENANCE: $2.00/SF

SECONDARY FUNCTION: MEET CRITERIA: $2.00/SF
TOTAL COST $12.00/SF

YALUE INDEX
COST/WORTH = $12.00/$4.00 = 3

RESULT : PQOR VALUE
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V.M.2.5. Functions and FAST Charting

Functions describe what makes a product/organization,
etc. work or sell. They are a description of purpose
rather than physical properties. As you will learn later
functions are the “guts” of VM/VE.

Functional Analysis System Technique (FAST)
diagrams are used in defining, analyzing, and
understanding the functions of a project/process. This
technique reveals the relationship of one function to
another and identifies which functions require
attention if the value of a project is to be improved. The
FAST charting process was introduced in 1965 by a
Sperry Rand value expert named Mr. Charles
Bytheway. FAST charting is particularly applicable to
a total project, program, or process containing
interrelated steps or series of actions. Following are the
key attributes of FAST charts:

Test function completeness and validity
e  Define, simplify, and clarify problem
e  Define the scope of the problem

e Identifies missing functions

* Aid communication

e  Aid cost visibility

*  Aid creativity
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FAST DIAGRAM PROCEDURE
Technical FAST Diagramming

Technical FAST diagraming is normally used for
isolating “parts” of the whole, e.g., a single gear, a
portion of the organization, etc., or in situations
needing focus on detail.

(1) List functions of each procedure
(2) Sketch skeleton FAST

(3) Establish critical path
a. Select “basic function”
b. Use “how-why”
c. Determine “secondary functions”
d. Determine “higher order function”

4) Determine supporting functions
a. Establish “caused-by” or “at-the same-time”
functions
b. Establish “design objective” functions
c. Establish “all-the-time” functions

Figures 2 and 5 detail a technical FAST diagram.
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Customer FAST Diagramming

Customer FAST diagramming is used when a broader
look at the subject is required. Customer FAST
requires the VM/VE team to focus much more on
attributes that are marketable, i.e., demanded by the
customer. . Customer FAST was developed at a VM/VE
workshop at the University of Wisconsin with the
objective of forcing designers to increase consideration
for the user. The key parts of the customer FAST are
task, basic functions, supporting functions (ensure
convenience, dependability, satisfy user, attract user).
To increase understanding of secondary (customer)

functions, the summary below details what they
do:

Ensure Convenience

e Contribute to spatial arrangements

» Facilitate maintenance and repairs

e  Furnish instructions and directions to user

Ensure Dependability

e  Make the product stronger

e  Protect the user; make the product safer
e Lengthen the life of the product

»  Ensure the reliability of operation

e  Protect the environment
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Satisfy User

Modify the basic function: faster, smaller, lighter,
etc.

e Offer physical comfort

e Are desired by the owner

» Make it easy to use

 Make users’ life more pleasant, e.g., lowers noise,
etc.

Atitract User

» Emphasize visual aspects

»  Project favorable image (trademarks, etc.)

» Make product appear stronger, faster, etc.

e  Use material or method specified by owner, e.g.,
making a building for U.S. Steel out of steel

Figures 3 and 6 demonstrate customer FAST diagrams.
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V.M.2.6. The FAST Language

The key to FAST charting and, indeed, the key to
VM/VE analysis, is the identifying of all functions by a
two-word abridgement—an action verb and a
measurable noun. This unique method for describing
functions forces conciseness, avoids combining
functions, and aids the user in achieving a broader level

of disassociation from specifics, thereby forcing a deeper
level of thinking than what would otherwise occur. The

active verb describes what the function does and the
measurable noun defines what the function does it to.

EXAMPLES
Verbs Nouns
protect environment
transmit torque
conduct flow
retrieve report
change voltage
prevent oxidation
shield sound
support weight
reduce productivity
collect data
measure distance
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V.M.2.7. Cost Modelling

- o ol

Elimination of unnecessary costs and the avoidance of
costs are the objectives of most VM/VE studies. To
rapidly measure and display costs requires a simple
display. The one-page VM/VE cost model is just such a
tool.

There are many methods for displaying cost models.
Some of the most poplar are:

e Bar chart
e  Graphic |
e  Cost by function (box)

Regardless of method chosen, the objective of the cost
model is to display the high cost components, so that
the VM/VE team can focus on them. One interesting
thing to note when cost modelling is that in any system
80% of the cost will normally be found in 20% of the
functions. This phenomenon is known as Pareto’s
Law.

Figures 7 and 8 demonstrate cost models.
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Section 3

SPECULATION

The objective of this phase is to search for different
ways to provide the same function at a lower cost
while maintaining quality.

V.M.3.1. Techniques

To obtain ideas, follow through these idea-spurring
questions; use them in conjunction with the creative
questions: “In what ways?” “How?” “Where?” etc.

Substitute: What else will provide the function?

Combine: Combine purposes, ideas. Are there any
“two-for-ones™?

Adapt: What can be adapted from the past? Where
else can I use this?

Modify: Can we change the shape, size, form,
location?

Eliminate: What is necessary?

Rearrange: Reverse, upside down, opposite?
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V.M.3.2. Creativity and You

Creativity is an important process that enables the
generation of a large quantity of ideas. By developing
numerous recommendations, you have the opportunity
of selecting the best idea meeting the project’s criteria.

Creative ability:

e Possessed by everyone

» Can be improved through training and practice
e  (Challenges the subliminal mind

There are four basic mental powers:

(1) Absorption—the ability to accept knowledge
(2) Retention—the ability to recall knowledge
(3) Judgement—the ability to think logically

(4) Imagination—the ability to think creatively

CREATIVITY=IMAGINATION+INSPIRATION+ILLUMINATION

Some of the most popular methods for creatively
searching for “other ways” to provide the function are
brainstorming, morphological charting, creating check
lists, etc. Regardless of method chosen, always try for
at least 50 “other” ways to do it.

VM/VE




V.M.3.3. Brainstorming

Brainstorming is the best known of all the creativity
techniques. Brainstorming is a deliberate effort to
generate ideas without imposing a judgement as to the
practicality or usefulness of the idea. The fundamental
principle of of brainstorming is deferred judgement. To
generate an abundance of possibilities, it is important
to have an atmosphere that is open, positive, and
receptive to ideas. All thoughts should be verbalized,
since one thought may assist in triggering another in a
team member’s mind. The objective is to develop a list
of ideas, not “solutions.” Refrain from judging and
evaluating during the brain storming session, as it
leads to suppression of ideas.

During the brainstorming session all ideas, suggestions,
etc. need to be recorded for future analysis.
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Rules for Brainstorming

e Criticism is ruled out. It is not possible to be
creative and critical at the same time.

e Free-wheeling is encouraged. The wilder ideas,
~ the better. Some of the apparently wild ideas may
turn out to be the solution or will trigger someone
else’s thought to more usable alternatives.

e Quality is needed. It is much easier to pare down
a long list of ideas than puff up a short list.

e Combination and improvements are sought.

Recent research has determined that we have two
interconnecting brain halves, each of which functions in
a completely different manner. For most of us it is the
left side that tries to think logically and therefore
suppresses creative thought. The right side is the
creative side and the side we need to try to expand.
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V.M.3.4. The Morphological Approach

The morphological approach is an idea-getting
technique, which categorizes the requirements and the
characteristics needed and then helps focus the search
for alternatives. It is a systematic approach to the
creative design process.

The first step in the morphological approach is the
creation of a table in which the parameters of a problem
are listed in a column and the proposals for achieving

~ each parameter is tabulated in rows.

The chart is filled out with alternatives listed without
thought to practicalities. After a host of ideas are
gathered, value judgements are made as to which
combination best fits the various constraints and
requirements. Finally, a few combinations worthy of
further development remain.

The morphological approach is a powerful tool for
comparing and defining attributes that can be combined
that will lead to a better, less costly solution.
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V.M.3.5. Road Blocks

“Roadblocks” are decisions, attitudes, or situations that
prevent development or implementation of appropriate
value alternatives. They are negative responses based
on irrelevant assumptions. Some examples follow:

e  The boss would not like it

e  Our problems are different

» Headquarters will never accept it

e It just will not work

» It is against policy

e The specifications prevent the change
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V.M.3.6. Blast, Create, and Refine

VM/VE seeks to overcome roadblocks. Larry Miles
proposed that roadblocks could be overcome by blasting,
creating, and refining.

To Blast—In blasting we identify the lowest cost
method that we have creatively identified that performs
the basic function (or the majority of that function).

To Create—This step uses creativity to generate new
ways to modify the concept identified in blasting that
adds to the functionality of the basic function but also
increases the cost.

To Refine—This is the process of selecting the best
alternatives for providing the blasted function.

It is not unusual to discover that the final cost of the
blasted-created-refined function costs 10 to 50 percent
less than the original, proposed method of providing the
function.
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Section 4

ANALYSIS

The objective of this phase is to evaluate our ideas
and to search for new, lower cost methods to provide
our functions.

V.M.4.1. Searching For Nuggets

The purpose of the analysis phase is to systematically
decrease the large number of ideas generated during
the speculation phase. During the analysis phase, the
obvious “nonsense” ideas will be eliminated, while the
concepts that appear promising in meeting the project’s
objectives will be arranged into logical categories to
determine the best combination.

The initial step in the process of transforming ideas to
answers 1is to sort out and eliminate the inapplicable
ideas. These are the ideas that were generated during
the speculative phase, and though they may have
contributed significantly to the creative process by
stimulating other thoughts, they are no longer
meaningful ideas.

When eliminating ideas, the team should be cautioned
against eradicating ideas that although sound
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impractical, can easily be developed into beneficial
solutions. The remaining ideas are then grouped into a
number of similar categories, which helps the team
focus on one specific area at a time.

VM/VE 54

VN

e



V.M.4.2. Prioritization Process

Once the grouping of the surviving ideas are
established, it is necessary for the team to determine
which of the ideas within the groupings are
independent and which are competitive. An
independent idea is one that can be implemented in
conjunction with other ideas in that grouping; A
competitive idea, meanwhile, can be the only idea of its
grouping to be implemented.

The competitive ideas in a group are evaluated first to
determine which is the best idea. Then the
independent ideas are evaluated successively to identify
which of them are beneficial. If there are more than
five competitive ideas, it is useful to rank them
according to cost effectiveness.

Prioritization reduces the number of ideas being
evaluated because if an option is obviously more
expensive and a lower cost alternative will work, it is
not necessary to spend time evaluating the higher cost
alternative.
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V.M.4.3. Criteria Weighing by Matrix

At this level, the team can focus on one group of ideas
at a time to determine which ideas can best improve the
current situation. The initial step is to recognize and
define the requirements. If a product decision is based
on what an organization can best design, . instead of
what the customer expects, a value mismatch will occur
resulting in a loss of business.

The selection of criteria and their relative importance
are essential to determining the outcome of a project.
The “paired comparison method” is one of the most
effective methods of determining the weighing factor.
This method is based on the assumption that the
simplest and the least emotional decision considers only
two criteria at a time and determines which is the more
important. It requires an answer to “Is criteria A more
important than criteria B?” By comparing each criterion
against the other this way, the relative importance of
each criterion is established. The paired comparison
matrix is an effective way to record and tally the
decisions.

Figures 9 and 10 demonstrate a sample matrix
weighing.
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V.M.44. Life-Cycle Cost

Life-cycle cost (LCC) analysis demonstrates the long-
term impact of decisions on costs. Small decisions can
produce large monetary surprises. LCC can assist
owners in determining if their investments in the
proposed project will be recovered at an attractive
return. Designers use LCC to display the total
monetary impact of each proposed alternative to
recommend the most cost-effective one.

LCC studies, while very important, are really only
educated estimates. No one really knows what the
interest rates will be in the long-term future, but we all
know that time is money. LCC analysis highlights the
differences in alternatives, attaches instant and future
costs to them, and brings all costs to either present
worth or annual expenses.

TIME IS MONEY

PROBLEM
CALCULATE THE PRESENT WORTH EQUIVALENT (PW) OF A FUTURE
AMOUNT OF $6700, 7 YEARS FROM TODAY, IF THE MONEY IS 12% PER

YEAR

SOLUTION
PW= F/(1+)" = $6700/(1.12)" = $3031

Figures 11 through 13 display a sample LCC analysis.
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Section 5

DEVELOPMENT

The objective of this phase is to select the top two or
three alternatives that will provide the required
function and develop detailed cost and implementation

strategies.

V.M.5.1.  The Best of the Best

At this phase, it is the team’s responsibility to identify
the steps necessary to validate the concepts of the most
promising ideas. Detailed costs must be developed and
verified. This is the point where we stop dealing in
generalities and begin focussing on specifics. We must
verify that the alternatives being proposed will, in
fact, meet all the necessary requirements
identified by the owner.

Once the VM/VE team members are comfortable with
their proposals, it is necessary to write them up in as
simple a way as possible. Human relations play a
major role in this stage. Remember that the owner is
likely to be skeptical; therefore, we must become
outstanding marketers.
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V.M.5.2. Information Required

Following are tasks necessary to develop the concepts
into solid proposals:

e  Material cost estimates

.« Manpower costs to implement
¢ Total implementing costs

e Impacts on the affected group
e  Preliminary layouts

» A plan to deal with obstacles
e Equipment availability

e Required implementation time frame

e
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V.M.5.3. Identifying the Customer’s Needs/Wants

Success in today’s open market society requires more
than development of a quality product or organization.
Unless what is developed closely fits what the customer
wants, even the greatest ideas are likely to languish.
Earlier in this course we described how to chart the
customer FAST. Now we will describe several
methods for determining how to obtain what the
customer wants.

The two most common methods are the “a priori” or in-
house process and the “customer research” method.

In the “a priori” approach, companies or organizations
form a small group of interdisciplinary employees that
represent the disparate views of customer service,
marketing, production, etc. and then review what is
happening and try to increase the things that are
working and decrease the things that are not. If you
have objective, non-threatened employees this process
can be very effective and “low-cost.”

The “customer research” process involves hiring outside
marketing experts who poll the customers, measure the
market, and recommend improvements. This process is
more costly and normally takes more time. In today’s
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society and in large markets, this is probably the most
effective for large companies.
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V.M.5.4. Testing the Alternatives

To fully develop identified alternatives into proposals,
team members can individually test the alternatives,
which have been divided up among the group. The
team must, however, maintain open communication
through regularly scheduled meetings. This is an
opportunity to overview those concepts that have been
verified and those proven unacceptable. Based on the
project reports, the action plan should be updated at
each session.
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Section 6

PRESENTATION

The objective of this phase is to convince the decision
makers that change can pay and that the team has
developed some positive, workable ideas that WILL
MAKE A DIFFERENCE

V.M.6.1. Marketing 101

The key objective in preparing the presentation is
selling the ideas and obtaining management approval
for them.

The VM/VE team presentation must be well prepared,
concise, and believable. The oral presentation must be
backed up with written proposals that have been
evaluated and costed.

Quality, easily understood visuals are worth their
weight in gold.

The presentation should be made in a quiet setting,
preferably where the decision makers do not have
access to telephones or other employees that can
interrupt.

69 : VM/VE



REMEMBER THIS IS WHERE IT HAPPENS! THE
KEY WORD IS YES.
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V.M.6.2. Summary of the Study

It is essential to create a written report in addition to
the oral presentation. This document should include
background and other detailed information to support
the team’s recommendations and implementation plan.
The study should present a clear, crisp, and concise
picture of the proposals. The presentation should be
structured in three sections: the introduction, body and
conclusion. ‘

The introduction should provide information on the
topic and scope of the project, people involved, and
reason why the topic was studied. The body contains a
discussion of what, why, when, and who. This section
identifies the important features of the proposal. In
addition, it should discuss other aspects that may be
impacted by the proposals but were out of the study’s
scope.

Finally, the conclusion summarizes the impact of your
proposals and asks the management group for a
decision.

The written report includes the following:

e Identification of the project studied

7 VM/WVE
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e Identification of the VM/VE team members
Brief summary of the problem

e  Results of the functional analysis and the FAST
diagram

e  Technical data to support the VM/VE proposals
e Cost model and VM/VE proposal summaries
e Acknowledgement of contributions

e  Sketches comparing before and after the VM/VE
proposal

VM/VE
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V.M.6.3. Presenting the Proposals

The effectiveness of your proposals depend not only on
the facts of your study, but also on how they are
delivered. The presentation should be clear and
concise. Remember to talk in a relaxed, enthusiastic
manner. Speak rapidly and articulate clearly. Major
points should be mentioned early in the presentation.
Key in on concepts that you are proposing, and use
visual aids in an effective manner to illustrate your
points. Careful preparation and lots of practice are
required to create a smooth, effective speech. The
following tasks should be carried out during this
presentation phase:

e  Present the report both orally and written
e Present an oral report immediately following the

end of a study. A written report should be
submitted as early as possible.

e Use the VM/VE study report
e Present the FAST diagram
e Maintain the critical good human relations

e Give credit to all who contributed

73 VM/VE
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Keep oral reports brief and to the point
Maximum team participation

Explain the problem

~ Explain before and after

Explain the advantages and disadvantages
Explain implementation requirements
Suggest further follow up if needed
Remove roadblocks

Provide back data/costs

Use visual aids

Use a checklist to be sure everything is covered

Follow up with written report later

VM/VE | 74




V.M.6.4. T-§°

This simple but excellent presentation strategy was
formulated by the Naval Facilities Engineering
Command:

T3

e Tell them what you are going to tell them
(introduction)

e Tell them (body of the presentation)

e Tell them what you told them (summary)

S3

e Stand-up

e Speak-up

e Shut-up

= VM/VE



SECTION 7
IMPLEMENTATION

The objective of this phase is to ensure that all the
hard work expended developing the proposed
changes happen.

V.M. 7.1. The Process

Excellent 1ideas are worthless unless they are
implemented. The implementation phase is a
complex process, which requires extensive planning,
managing, and a considerable amount of time.
Tracking and monitoring systems must be established.

The following key implementation issues should be
considered:

(1) How 1s success to be defined and measured?

(2) Are resources committed for implementation?

(3) Is timing for implementation a high priority?

(4) Which department will carry the major
responsibility for implementation?

(5) Is there a sponsor for the VM/VE study project?

77 ‘ VM/VE
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Once the executive group has agreed with the team
recommendations, an integrated implementation plan
for all phases of the implementation effort should be
compiled and circulated to the executive group for
information purposes. Dialogue between the executive
group and the implementing team should continue by
notifications of actual progress during this period.
Verification of improvements and financial impact
should take place as implementation occurs.

Elements of Implementing a VM/VE Study
*  Project authorization

e  Project study

e Implementation action

Authorization Phase

e Leadership

e Project selection

e Management proposal
e  Funding approval

The Project Study

e Scheduling

» Participant selection

e Data gathering

e Team meetings

e The value specialist’s role

VM/VE 78
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SCHEDULE

The University of Wisconsin Program estimates a
workable schedule as follows:

Time (Week #)
1. Planning
Product selection
Competitor(s) selection 0
2. Preparation
Costs 2-10
Customer attitudes 2-15
Preparation 2-6
Field work 7-11
Tabbing/charts | 12-15
3. Vital Workshop
Session #1
Information phase
Process material 16
Session #2
Analytical
Creativity
Evaluation 19
Process material 20 - 21
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Session #3
Plan/report 22
Implementation 3-24

Monthly

Implementation Action

The objective is to accomplish recommended changes.

Broadcast recommendation
Brief decision makers
Prepare report

Report progress
Follow-up/Critique

VM/VE
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Section 8

PROFESSIONAL DEVELOPMENT

The objective of this phase is to encourage VM/VE
participants to increase their knowledge of VM/VE and
to share their experiences with other professionals in
an organized process.

V.M.8.1. Professionalism and SAVE

The success of VM/VE lies in the ability of people to
work together, communicate, and break down the
traditional barriers that exist in the work place. To be
successful and sustainable this must be accomplished in
a professional manner.

Professions are characterized as having a systematic
body of knowledge, authority based upon this
knowledge, and that these characteristics be recognized
by clients, broad social sanction, a code of ethics, and a
professional culture.

For the VM/VE professional this search for
professionalism can best and most easily be
accomplished by membership in the American Society
of Value Engineers (SAVE) or one of its internationally

81 VM/VE




associated sister organizations. Modern society relies
upon professionals for their knowledge and skills.

Any organization considering establishing a VM/VE
program needs a pool of trained personnel, a facilitator

capable of leading and managing the team, and a
supportive executive management group.

Steps to Organizing a Professional VM/VE
Program’

(1) Motivation
e Need to reduce cost or desire to improve
product value

e Introduction to VM/VE

(2) Orientation
» Introduction to VM/VE techniques
*  Success stories
e Management commitment

(3) Trial
e Appoint coordinator
e Hire VM/VE specialist(s)
e Select projects
e Select VM/VE teams

'As developed by Mr. Tom Snodgrass, CVS, University of Wisconsin.

VM/VE
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e Conduct workshop
e Present recommendations
e Implement recommendations

(4) Installation
* Organize VM/VE executive planning
e  Obtain value specialists
e Establish internal motivators
e Cost reduction targets
e Value improvement goals
e  Budget projects to meet targets/goals
» Report results

Establishment of such a program may encounter
conflict especially since the VM/VE professional is
likely to place high value on creating change.
Frequently there is conflict between administrative
authority based upon hierarchical position and
authority. The successful VM/VE specialist will
overcome this conflict by integrating his/her efforts with
other colleagues and contributing to the overall goals of
the organization.

Remember Larry Miles referred to the VM/VE
specialist duties as:

THE COACHING OF CHAMPIONS
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V.M.8.2. Essentials Required and Measuring the Work

To accomplish successful VM/VE work, the essential
requirements are logic, experience, creativity, and the
development of certain skills, such as the ability to
make effective presentations, gather and sort
information, put together new ideas, and promptly
select the most beneficial combinations.

In addition, an optimum VM/VE person possesses
broad knowledge, high degree of motivation,
organization, cooperative attitude, belief in the
importance of low costs, and an understanding of the
management decision process.

The principal work content of a value analyst are as
follows:

Integration—Making sure that everyone involved is
briefed about contents of the proposal, the procedure,
and the effects.

Value Appraisal—Examining the existing product or
service, using the system to eliminate costs and update
the process.

VM/VE 84
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Value Consultation—Assisting those who are in the
process of creating a new product or service.

Value Analysis Technique and System Training—
Conducting appropriate courses, so that the earnings
competence of the company will constantly increase.
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"SECTION 9

SAMPLE FORMS FOR VM/VE
STUDY
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VALUE ENGINEERING PROPOSAL

STUDY PROJECT

PROJECT

LOCATION

TEAM LEADERS

CONSULTANTS

VE SIGNATURE

DATE

o
k.



INFORMATION

ITEM UNDER STUDY

BASIC FUNCTIONS

FUNCTION(S) BEING ANALYZED

SPECIAL CRITERIA

USER'S:

CODES:

RESTRICTIONS:

DESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.)



TELEPHONE CONVERSATION REPORT

PROJECT: STUDY ITEM NO.:
DATE: PHONE NO.
FROM: TO:

BY:




FAST (FUNCTION ANALYSIS SYSTEMS TECHNIQUE) DIAGRAM

™



ITEM/FUNCTION COST MODEL
PROJECT: STUDY ITEM:

TOTAL 100% TOTAL CONSTRUCTION COST $




PROJECT:

FUNCTION ANALYSIS AND COST/WORTH WORKSHEET
STUDY ITEM:

NOTES:

Type of Function: B = Basic, 2nd = Secondary; Present Cost (C) is From Estimate.
Initial Alternative: Mini-Brainstorm; Alternative Cost {(W): Lowest known cost to satisfactorily achieve the function.
V.1. is Value Index (C/W); C/IW < 1 = GOOD VALUE; C/W > 1 = POOR VALUE; POOR VALUE ITEMS SHOULD BE STUDIED!




SPECULATION PHASE

Applied Creativity to Generate Alternatives

Project: Study Item/No:
1. 15.
2. 16.
3. 17.
4, 18.
S. 19.
6. 20.
7. 21.
8. 22.
9. 23.
10. 24,
11. 25.
12.

13.
14.
15.

3

.
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COST ESTIMATE
STUDY ITEM/NO.:

PROJECT:

AN



LIFE-CYCLE COST ANALYSIS
Usi

gP

rsnt

Worth (PW) C

sts
PROJECT: e
STUDY ITEM/NO: o

Basa Cost

Interface Costs

a:
b:

c.

Other Initial Costs

a.
b.
TOTAL INITIAL COST IMPACT (IC)

Single Expenditure @ Interest
1. Year PW Factor
2. Year _____ PW Factor
3. Year ______ PW Factor
4, Year _____PW Factor
5. Year __ __ PW Factor

Saivage Prasent Worth
TOTAL PRESENT WORTH

Annual Cost @ Interest

a. Maintenance
Escal. Rate PWA Factor

b. Oporuiiom

Escal. Rate PWA Factor
c. Others

Escal. Rate PWA Factor
TOTAL ANNUAL COSTS

TOTAL PRESENT WORTH COSTS




CRITERIA WEIGHTING PROCESS

PROJECT: STUDY ITEM/NO.:

JE

oo

m|m

z|e

How Important:

4 - Major Preference

3 - Medium Preference B

2 - Minor Preference

1 - Letter/Letter - no preference C
each scored one point

Note: Drop Criteria with a Raw Score of 1 F
{Criteria which gets droppedmay be
considered in Advantages/
Disadvantages Analysis)




VALUE ENGINEERING PROPOSAL

PROJECT:

LOCATION:

STUDY ITEM/NO.

ITEM'S FUNCTION(S):

ORIGINAL CONCEPT

VE CONCEPT

SAVINGS

IMPLEMENTATION COSTS (INCLUDING REDESIGN)

SUBTOTAL (ROUNCED)

IMPLEMENTATION COSTS

NET SAVINGS

KV



PROJECT:

VALUE ENGINEERING PROPOSAL PLAN

STUDY ITEM/NO.




PROJECT:

ADDITIONAL ITEMS FOR STUDY
Listing of Items with Potential For Improvement

DISCIPLINE:

Q4



Section 10

VM/VE ADMINISTRATIVE PROCESS
STUDY PREPARATION

The following information lists the specifics required in the preparation for an

- administrative procedure study. This information should be assembled,

reviewed, and understood before a VM workshop or study. While different team
members may be responsible for specific data during preparation, the work of
accurnulating the data should be distributed throughout the team and not
concentrated on just one or two team members.

Two examples (a hiring procedure and an inspection report) will be used to
demonstrate how the value techniques are applied to administrative procedur
studies. -

REVIEW PROJECT

Value Management projects are typically selected by the company’s management
staff. The rationale for selecting each project may vary slightly, but in each case
management is looking to the Value Management Team to provide them with
specific recommendations for improvement. The project and management’s
objectives should be clearly understood. Often some members of the team are very
close to the project and can provide significant insight. Frequently, a company
will identify a “Project Sponsor.” This is usually someone from management who
was either the initiator of the study or whose area of responsibility is most affected
by the study. This person can become a resource to the team to help overcome any
obstacles they may face.

GATHER BACKGROUND INFORMATION

Once the project is clearly understood, pertinent data needs to be gathered to
assure the team has sufficient information to properly conduct the study. Once
collected, team members should review the current procedure, its frequency of
use, the people and departments affected, the customer/user wants and needs,
procedural problems, forms used, and equipment requirements. Listed below is a
checklist of the background information that should be gathered for an
administrative procedure study.
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Data and Materials Required for
Administrative Systems and Procedural Study Project

. Gather any company policies and written procedures that define the
present system.

. Select a typical example relating to the project. Collect all forms that are
used, both formal and informal.

. Prepare a detailed Sequence Flow Chart of the procedure under study
(see example page 2.29). This should include the time in minutes or
fractions of hours associated with each event (actual labor time) and the
elapsed time (total time including delays) for each event.

. Determine the actual or anticipated number of times the total system
cycle is repeated annually.

. Gather all available information as to what data is required on each
form, how this is used and by whom.

. Identify the storage or filing requirements for completed forms.

. Gather the associated cost information for the procedure, such as:

a. Detailed cost information for each form.
b. Detailed cost information for each event performed.

UNDERSTAND CUSTOMER NEEDS AND REQUIREMENTS

A key part of the project background information is customer/user information.
Understanding the procedure from the customer’s point of view is important. If
the procedure has been in use for several years it may be necessary to update the
customer information. Are the customer’s wants and needs the same as when
the procedure was originally introduced? Have the customer’s requirements
changed? Is the frequency of use constant, fluctuating, increasing or decreasing?
Is the procedure used continuously throughout the year, once a month, daily, or
annually? Are there any quality concerns or problems? These are all questions
that should be asked before your value study. Many times the perceived wants

!
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and needs of the customers vary considerably from their actual requirements.
Up-to-date documentation from the customer/user can reduce many of these
misunderstandings.

ESTABLISH OBJECTIVES AND GOALS

The basic objectives and goals of the team are usually provided to the team by the
management group or project initiator. These objectives may be clarified and/or
added to by the team based on their knowledge of the project. While most value
studies focus on cost improvement, other objectives regarding quality, effidency,
performance, timeliness and delivery are often important considerations in
administrative studies. It is important that the team members understand not
only what they are studying, but why, if they are to make their best
recommendations.

DETERMINE SCOPE

To improve the project, the parameters of the study must be clearly defined. Itis
important to agree upon what is included in the study and where the study stops;
so the team can properly focus its attention. Therefore, the team must “accept
everything up to and beyond that which is under study” to focus attention on the
chosen subject.

Defining the scope of an administrative procedure starts with identifying the
endpoints of the study, that is, where the study starts and stops. Then the key
activities within those boundaries are specified. The scope can often be clarified
by identifying areas of the project that are not included in the study. For example,
if you were studying an inspection report procedure, you would accept the product
inspection and any change caused by the inspection reporting procedure. The
study would start with filling out the Inspection Report deviation form and
conclude with the initiation of action to correct the deviation.

Listed on the following pages are project definition worksheets for various
administrative procedure examples. The annual cost of the project shown on
these worksheets was determined from the cost visibility worksheet and the cost
data on the project. The development of the cost information will be described
later in this chapter.



The Hiring Procedure project analyzed the steps required to fill job vacancies in a
rapidly expanding company. Expansion was being slowed and new market
opportunities were being threatened because of delays in hiring new people. The
company was growing at a rate of over 200 people per year and it was taking an
average of 3-4 months to fill each vacancy. The project definition worksheet showel
how the team defined this project and scope.

PROJECT DEFINITION WORKSHEET

PROJECT: Hirine Procedure
OBJECTIVES: Raduce Cvcle Time Required to Hire Naw Personnsl Reduce Costs

PROJECT TYPE: DESIGN - PROCSESS - PROCEDURE (SELECTONE)

SCOPE: E-om the time the nead js identified until someons is hired £o fill the
if\b aning

SCOPE DOES NOT INCLUDE: Empiqwe thvsical

ANNUAL COST OF PROJECT: § 435200

0%



The Inspection Reporting Procedure project analyzed the actions caused by the
initiation of a quality deviation report in a large manufacturing company. At the
time the company was fighting a severe material quality problem caused by recent
upheaval in their supplier base. The project definition worksheet shows how the
team defined this project and scope.

PROJECT DEFINITION WORKSHEET

OBJECTIVES: Reduce the Time and Cost to Resolve Deviations and Expedite Decisions

PROJECTTYPE: DESiGN - PROGESE - PROCEDURE (SELECTONE)

SCOPE: From the time the Inspection Recort has been generatad until the action
—y he deviatior has beer, initiated

SCOPE DOES NOT INCLUDE: The Part Inspaction or the action taken to corvectthe
st

ANNUAL COST OF PROJECT: $ 391116




COST VISIBILITY - UNDERSTAND CURRENT COSTS

Cost is one of the most misunderstood items in business today. The cost of the '
product under study may vary greatly depending upon whom you ask and the
level of cost they are accustomed to using. Is the cost fully burdened? Does it
include profit? Is it just material cost? l

The cost visibility techniques use costing ground rules to determine what is
included in the product cost and helps the team organize the cost and understand
the current cost situation and which elements are driving the cost. Typically
administrative procedure studies include only labor, variable overhead and other '
direct costs such as forms, copying or mail.

1. DETERMINE TOTAL COST: |

Based on the costing ground rules, determine the total cost for the project.
What does it cost to accomplish the procedure (labor, a portion of overhead and
miscellaneous costs)? The elements of cost within the total cost are items that
the team has some chance of affecting in a manufacturing study.

2. DETERMINE COST ELEMENTS: .

Break down the elements of total cost into the three major areas—labor,
overhead and miscellaneous. This provides a basis for comparison. "Again, '
it’s fairly simple, but now these elements can be compared with the total cost.
Reference examples on the following pages.

3. DETERMINE INCREMENTAL COST: l

This discipline idsntifies where our costs are being created on an incremental
basis by each step of a procedure. .

4. DETERMINE ANNUALIZED COST: l

To establish a base for determining cost improvements, calculate the
annualized cost of the study item by multiplying the total cost by the number of
times the procedure is performed each year. The Annualized Cost will be
used at the end of the study to determine Annualized Savings in the following
fashion:

ANNUAL PROJECT COST - CURRENT l
- ANNUAL PROJECT COST - PROPOSED
= GROSS ANNUAL SAVINGS '
- COST OF CHANGE
NET 1st YEAR SAVINGS '
i
i

@@



DEVELOP SEQUENCE FLOW CHART

The next step is the preparation of a sequence flow chart that graphically depicts
the process under study. To develop the chart, list the operations down the left
side of the form and identify those performing the tasks across the top. Indicate
the flow of operations by placing circles in the appropriate locations, then insert
the time per event, cost per event, elapsed time and miscellaneous costs in the
appropriate columns. This document provides the team with easy to understand,
current information regarding the study project. Step-by-step instructions on
preparing and costing a sequence flow chart follow.

SEQUENCE FLOW CHART INSTRUCTIONS

1. Review the project scope. Clearly identify where the project begins and
ends.

. Walk through the process from the point the project begins until it ends.
Ask questions of the people involved with the procedure to better
understand the current problems.

. Determine the number of times the procedure is performed each year.
Use this number for all time and cost data during your study.

. Start at the beginning of your project and identify each activity, in
sequence, that is occurring in your project. List these steps down the left

column of the sequence flow chart.

. Identify each dspartment or labor classification involved in your
process. List this information across the top of the sequence flow chart.

. Determine the average time to perform each task. This is the EVENT
TIME for that task. Also determine TOTAL TIME for the task. The TOTAL
TIME is the time from the start of one task until the start of the next task.
This includes any delays that occur. (Note: A time study is not
required.)

. Identify any other related costs, such as forms, file maintenance,
copying, mailing, etc. Record this cost information in the MISC.
column.
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CONSTRUCTION STUDY PREPARATION

The following information lists the specifics required in preparation for a
construction design study. Review and understand this information before a VM
workshop or study. While most of this information is part of the concept submittal
package prepared by the prime architect, individual team members may be
responsible for specific data. During preparation the responsibility for
accumulating the data should be distributed throughout the team and not
concentrated on just one or two team members.

Two examples (a training center and a highway improvemént) are used to
demonstrate how the value techniques are applied to construction design studies.

REVIEW PROJECT

Value Management projects are typically selected by the company’s managemeni'

staff. The rationale for selecting each project may vary slightly, but in each case
management is looking to the Value Management Team to provide them with
specific recommendations for improvement. The project and management’s
objectives should be clearly understood. Often some members of the team are very
close to the project and can provide significant insight. Frequently, a company
will identify a “Project Sponsor.” This is usually someone from management who
was either the initiator of the study or whose area of responsibility is most affected
by the study. This person can become a resource to the team to help overcome any
cbstacles they may face.

GATHER BACKGROUND INFORMATION

Once the project is clearly understood, pertinent data needs to be gathered to
assure the team has sufficient information to properly conduct the study. Once
collected, team members should review analysis of design, site plans, design
specifications, building plans, and cost estimates to broaden their understanding
of the project before the start of the workshop. Listed on the next page is a
checklist of the background information that should be gathered for a
construction study project.



Data and Materials Required for
Construction Study Project
1. Description of project - outline specifications.
2. Analysis of design.
3. Site and building drawings.
4. Cost estimates (preliminary design level) andldt budgets.

5. Listing of all material and quantity requirements.

7. Specifications and specific codes. E

8. Name of Project Manager.

|
! In addition, the reference material listed below can be helpful during the
; workshop.

|

- Cost Estimating Books (Dodge, Means, etc.)
- Handbooks
[ - Spedalty Catalogs

|

UPDATE CUSTOMER NEEDS AND REQUIREMENTS

]
I
]
i
i
i
6. Customer requirements and features. - | l
]
i
|
|
|
i

A key part of the project background information is customer information.
Understanding the project from the customer/user point of view is important. Too
often we react to what we think the customer wants and not to their real needs.
Are the customer’s wants and needs the same as when the project was initiated?
Have the customer’s requirements changed? Are there any project concerns or
problems? Is the project projected as over or under budget? What is the
customer’s motivation for this new project? Are there any features or
requirements that are not meeting the customer’s wants or needs? Are there any

N |

%'?3



project constraints that are not evident in the documentation (i.e., future
expansion, environmental conditions, agreements with local agencies to do or not
do something, etc.)? These are all questions that should be asked before your
value study. Many times the perceived wants and needs of your customer vary
considerably from their actual requirements. Up-to-date documentation from the
customer can reduce many of these misunderstandings.

ESTABLISH OBJECTIVES AND GOALS

The basic objectives and goals of the team are usually provided to the team by the
management group or project initiator. These objectives may be clarified and/or
added to by the team based on their knowledge of the project. While most
construction value studies focus on initial cost improvement, other objectives
regarding life cycle cost, quality, constructability, construction time,
environmental issues and future expansions are often important considerations.
It is important that the team understand not only what they are studying, but
why, if they are to make recommendations that can best improve the project.

DETERMINE SCOPE

To improve the project, the parameters of the study must be defined. It is
important to know what is included in the study as well as the interface points.
Most construction projects have broad scopes. Typically the scope includes not
only the structure but also such items as site preparation, demolition,
landscaping, provisions for future expansion, and parking. Occasionally,
restrictions are placed on scope of the study, such as site location, building
orientation, aesthetics (matching existing facilities), or existing structures or
utilities that are being affected by the new construction. Therefore, it is important
for the team members to agree upon the scope of the study before they become too
involved. This allows the team to be better focused as the analysis proceeds.

Define the scope for construction studies by identifying the major components or
systems included in the project. The scope can often be clarified by identifying
areas of the project that are not included in the study. Listed on the following
pages are project definition worksheets for various construction examples. The
total cost of the project shown on these worksheets was determined from the cost
model that is developed from the detailed cost data. The development of the cost
information will be described later in this chapter.



The Training Center is a new facility being added to a campus to expandh‘a:.mng.
capacity. Itis being built next to the existing, smaller facility. A covered walkway
will connect the two buildings. The architecture of the new facility must be
consistent with nearby buildings. The team defined their project and scope as®
shown below on the project definition worksheet. I

PROJECT DEFINITION WORKSHEET l

-

PROJECT: Iraining Center
OBJECTIVES: ReduceCost

PROJECTTIYPE: DESIGN - PROGESS - PROGEDVRE (SELECTONE)
SCOPE: Provosed Bujldine, Site Plan and Location, Parking Facilities, Future
WWM@“———E orand all Required Uit

SCOPE DOES NOT INCLUDE: Changes to Exictine Buildine

-

ANNUAL COSTOFPROJECT: § 3082610




The Highway Improvement project was a 1.5 mile widening of a two-lane rural
road to a four-lane road with a center divide and bike lanes on each side. This
project was complicated by steep sloping hills on one side and an environmental
wetland and environmenta! corridor on the other side.

The alignment of the road is being influenced by the attempt to minimize the
impact of existing homes. Several buildings in the right-of-way will need to be
moved or demolished. The original design calls for the wildlife corridor (open
culvert) to be converted to a box culvert with the road surface being placed on top of
the box culvert. The team defined their project and scope as shown on the project
definition worksheet.

PROJECT DEFINITION WORKSHEET

PROJECT: Hishwav Improvement

OBJECTIVES: Reducs Coer \Minimize Environmanral Mitoarien -
Bachee Congruction Thme,

PROJECT TYPE: DESIGN . PREGESS - PROCEDTRE (SELECTONE)

SCOPE: Site sxcavati idenine curbe outtar cite drainacs
envizonmanral miriearion sound barriars landscapine construction .

renaiz mafe canemgl mohrafiway acquicision

Lzhime br1ild; iohr.af-wav

SCOPE DOES NOT INCLUDE: _Mavipgorde

ANNUAL COSTOFPROJECT: § 525745

COST MODEL - UNDERSTAND CURRENT COSTS

The objective of most Value Engineering studies is cost avoidance. While cost
estimates are provided on new construction projects at a very detailed level, this
data needs to be organized in a format that enables rapid analysis. Most
contractors use the Uniform Construction Index (UCI) system, now better known
as Masterformat, to develop their cost estimates. This approach uses a trade-
oriented format to structure costs.



Because this system was poorly suited for analysis and cost control, the American'
Institute of Architects and General Services Administration developed a system-
oriented format, Uniformat, which blocks out the major cost elements of
project. This allows for a one page summary of the major cost contributors and
allows for easy comparison to similar projects. I

The detail breakdown of information required to develop the cost model is shown
on the cost model worksheet. This worksheet can be used to allocate the cost ﬁ'oml
the trade-oriented Masterformat to the system-oriented Uniformat cost model.
With the information structured in this format, the team’s job of analyzing the
data during the study becomes less cumbersome. l

Occasionally, a project may not detail cost sufficiently with the standard
Uniformat system descriptions. In this case, teams are encouraged to modify thel
descriptions to better fit the project. The highway improvement cost model

example in this section shows where this modification was necessary. .

Listed below are several important items to consider as the cost data is analyzed.

1. DETERMINE TOTAL COST: l

First, determine the appropriate level of cost for the project. The total cost of a
construction project includes not only the material and labor for construction,
but overhead, profit, contingency and escalation costs as well. It is not
uncommon for the actual construction cost (material and direct labor) to be
60% to 70% of the total project cost. l

2. DETERMINE COST ELEMENTS: l

To better undsrstand the total cost of a project, orzanize the cost into a cost
model. The cos: model breaks down the major cost elements into two major
groupings—site and buildings—and numerous minor groupings. These
minor groupings include cost categories such as structural, architectural,
mechanical, electrical, equipment, etc.,, as well as profit and overhead.
Examples on the following pages will use this format. l

3. DETERMINE COST WITHIN THE SCOPE OF THE PROJECT:

Once the cost has been structured into a cost model, it is relatively easy to'
determine how much of the total cost of the project the team can affect.
Typically, overheads, contingencies, escalation factors, etc., will be relatively
unaffected by the team. These costs are represented as a percentage of the
direct project cost and can be indirectly affected by the study. The point of
identifying the cost within the scope of the project is to focus the team’sl
attention on the direct material and labor costs where identifiable changes are

possible. I
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FUNCTION ANALYSIS SYSTEM TECHNIQUE (FAST Diagram)

FAST is an acronym for Function Analysis System Technique. The FAST
Diagram is a powerful Value Management technique which (1) shows the specific
relationships of all functions with respect to each other, (2) tests the validity of the
functions under study, (3) helps identify missing functions, and (4) broadens the
knowledge of all team members with respect to the project. At first glance, FAST
appears to be similar to a PERT chart or a flow chart. However, the basic
difference between FAST diagraming and these other techniques is that FAST is
function-oriented and not time-oriented. The figure below displays the basic
ground rules for developing a FAST Diagram.

FUNCTION ANALYSIS
SYSTEM TECHNIQUE DIAGRAM
(FAST DIAGRAM)
HOW? . “Ground Rules” WHY?
(WHATWORK MLST3E DONED
i [~ PrcuecT | ONE TIME ALL TIME
| IoesEcTves | | Funcrions Funcrions | |
] |FRom=er actve | |1
| |oBsECTIVES | CRITICAL PATH OF FUNCTIONS | FuncTions | |
I l I
H.O. BASIC azapszey (Y | RzqD szcy REC'D SECY SSUMED
FUNCTION "="' FUNCTION [ FUNCTION [™] FUNCTION [™] FUNCTION }"!" FUNCTION
L ) | 11
} | I 1 l :
I l
| — AN |
! N SLCTIONS THAT HaPPEY !
| ] 'AT THE SAME TIME= ANDIOR |
1 CRITICAL PATH FUNCTION i
I |
L seorLes aogee .

\




The functional relationships of the FAST Diagram are established by following
these guidelines:

1

The FAST Diagram is set up by using two vertical dashed lines—one to the
extreme left and one to the extreme right of the diagram. These are the scope
lines. Everything that lies between the two scope lines is defined as the
project under study. Next draw a horizontal line between the scope lines.
This will become the “critical path”.

To begin building a FAST Diagram, place the Basic Function just to the right
of the left-hand scope line. Then, ask the question, “Why is the Basic
Function performed?” The Higher Order Function will answer the “why”
question and should be placed outside and to the immediate left of the scope
line. To check the validity of the selection of the Higher Order Function, ask
the question, “How is the Higher Order Function accomplished?” The
answer should be the Basic Function.

All other functions on the critical path will be to the right of the Basic
Function. To determine the proper arrangement and relationships of the
functions on the critical path, continue to ask the two basic logic test
questions: How? & Why? Using the “How” test, key on the Basic Function
and ask the question, “How is the Basic Function accomplished?” The
function answer should be placed to the immediate right of the Basic
Function. (Please note, the “How” question can also be asked, “What must be
done?”) The second test of “Why” works in the opposite direction. Ask the
question, “Why do I (verb) (noun)?” The answer should be the function to the
immediate left.

Continue building the critical path by asking “How—Why” questions until
you reach the right-hand scope line. The function that lies on the critical
path and to the right of the right-hand scope line is called the “Assumed
Function”. The Assumed Function is outside the scope. The team must
assume that this function is occurring properly and focus its attention on the
functions within the scope of the study. The critical path of most projects will
consist of 3-5 functions within the scope of the project. If more than 5
functions occur, the team may be developing a time dependent, not function
dependent, critical path. Re-examining the “Why?” question will resolve this
problem. Note: The critical path should not contain unwanted functions.

Occasionally, a project will have a split critical path This occurs when more
than one function satisfies the “How?” and “Why?” questions on the critical
path.



The remaining secondary functions that are performed must also be placed
on the diagram. If the unassigned functions “happen at the same time”
and/or “are caused by” some function on the critical path, place these
functions below the appropriate critical path function. When a function
“happens all the time”, such as an aesthetic function, place it above the
critical path functions to the extreme right of the diagram. “One time"”
functions, such as set-up, assembly and packaging functions, are placed in
the middle of the diagram above the critical path. “Unwanted Secondary
Functions® are highlighted by placing a double-lined box around that
function.

Frequently, key project objectives are identified as the FAST Diagram is being
constructed. These objectives are placed in the upper left hand corner, in
dotted boxes, above the Basic Function.

FAST DIAGRAM EXAMPLES—PRODUCT DESIGN

The following are examples of various FAST diagrams from product design
studies. The most important aspect of these diagrams is the construction of the
“critical path”. Once this is constructed, the placement of the other functions is
easily determined. Note that each FAST diagram is unique in some way. For’
instance, not all critical path functions have other functions directly related to
them (i.e., no “same time” or “caused by” functions), and not all FAST Diagrams
have “all time” or “one time” functions.

FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM
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FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM

PAST DIAGRAM)
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FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM
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FAST DIAGRAM EXAMPLES—MANUFACTURING PROCESSES

The following are examples of various FAST diagrams from manufacturing
process studies. The basic function of most manufacturing processes is to
PRODUCE PRODUCT. This does vary, however, based on the scope of the project, as
in the example of the Fan Assembly project where the basic function is to
ASSEMBLE PRODUCT. This difference is due to the fact that the Fan Assembly
project focuses on only one aspect of product manufacturing, the final assembly.

A technique that is often beneficial in organizing “same time” or “caused by”
functions is to group related functions in different columns under the
corresponding critical path function. This is shown on the Filling Operation
exambple.




FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM
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FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM
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ORDER l 9300UCT SUB-ASSY PARTS ' PARTS
[
l ATTACH INSPECT MOVE l
PARTS TORGUE PARTS I
I T T
l INSPECT BALANCE STORE
I PRODUCT SUB-ASSY PARTS |
1 i
l IDENTIFY CLEAN l
' SCRAP SUB-ASSY I
[ I
| SEAL REPAR l
l ATTACHMENT FLAWS '
I I
VERIFY MOVE
I INSPECTION SUB-ASSY l
o ' |
| WOVE
I 230CUCT I



FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM

{FAST DIAGRAM)

o "FILLING OPERATION" -
(WHAT WORK MXST KE DONED

FAs50cE ] Miewove ) |

B [ E:: B | [Sra]
o =)
LFOA REGS;

[insPeCT
| CONTAIN

DAMAGE
CONTAIN

|

FAST DIAGRAM EXAMPLES—ADMINISTRATIVE PROCEDURES

The following are examples of various FAST diagrams from administrative
procedural studies. The FAST diagram of these studies is frequently
characterized by “critical path” functions that describe the major elements of the
procedure. In addition, the “same time” and “caused by” functions represent the
detail actions required by the “critical path” functions.

A technique that is often beneficial in organizing “same time” or “caused by”
functions is to group related functions in different columns under the
corresponding critical path function. This is shown on the Hiring Procedure
example.




FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM

(FAST DIAGRAM)
HOW? v
: *HIRING PROCEDURE" , WHY?
(WHAT WORK MLST BEDONED
| [ Eem] T |
13
| LFEQUIRE | | PROCESS | '
STAFF l ALL ESTABUSH' ANALYZE
PROJECTS VACANCY NEED WORKLOAD
. K j |
l SCHEDULE] | ReEview || REVIEW DESCRIBE |
l ORIENT TESTS [|CANDIDA APPLIC JDOCUMENT] Jos l
1 3 ¥ ;N ) ¥ 3
conoucT | | ADMNnsT || NOTIFY REVIEW | CREATE | | PREPARE
I ORIENT TESTS ||CANDIOA APPLIC [JANNOU REQUEST |
. 3 ] 1 ] 4
| EVALUATE || CONDUCT | | EVALUATE Anvesmssl SUBMIT l
l TEsTs ||INTERVIEW] | APPuc ] posmmion | | RecuesT l
| | 3 ] & & I8
| RevieEw || DEveLoP | | iDenTiFY | mooIFY REVIEW |
| aesuLTs || TESTS | lcAnDIDA AD REQUEST |
INTATE
| e ||
I ESTABLISH I
l GOALS ' -
FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM
(FAST DIAGRAM)
How? "INSPECTION REPORT" WHY?
(WHAT JIVRK MLIT 3L DONE
| {' REDLCE |
| - =TME _ U1 |
l] “MPROVE | |
| LeRRRT g i
CORRECT |II I INITIATE I IDETERMINE l l EVALUATE RECQRD I Il I INSPECT
DEVIATION CORRECTION ACTION DEVIATION DEVIATION PART
| ] ] ‘ l
I DEVELOP AECORD TVEW 1
| RESORT ACTION RESORT '
| L
1 [TransmT REVIEW REMOVE I
l REPORT ACTION COPY l
] 1
l IDENTIFY APPROVE n[Lg I
1 coPY ACTION coPY |
| i

\

QO

%



FAST DIAGRAM EXAMPLES—CONSTRUCTION

The following are examples of various FAST diagrams from construction studies.
The critical path shown on the Training Center is typical for a building with the
exception of the basic and higher order functions, which vary for each project. A
technique that is often beneficial in organizing “same time” or “caused by”
functions is to group related functions in different columns under the
corresponding critical path function. This technique is shown in both the
Training Center and Highway Improvement examples.

FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM

(FAST DIAGRAM)
HOW? » WHY?
“TRAINING CENTER
HAT WORE MUSTREDONED | e -
féamm..q i Mo Promate Enhance I
r Imgrove )
l L Meale_ g l
Train ' Accomocam ] Cangal | Enclose Pregare l Apgrove
Personne! Personnal Envirsnmen Soace Sits Design
l Park ~eat Protect iumnate Clear '
Vahi
l Reduce Contral Secure Saparate Level I
I Dust mumdity Space Area Pac l
T T T T =T
I Sistnogts Sorsuane Remove Cenool Lancssace l
Sawer Avr '‘Was:e Acc./Ear. Area
l T - T T =T I
Allaw enTsi Mantan mIcHVe Provent
I Cammunic. I Ncisa Mygiene Visitars Zrasion l
T
l Unicad -H-_.mglvsﬂ l
Sucolies uildim
l = —ee |
Connect repare
l Soace Utlises l
::mro l
i

b
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The critical path shown on the Highway Immprovement project is typical for this
type of project. The functions in the top center PROTECT WORKERS, MAINTAIN
FLOW, PROCURE RIGHT-OF-WAY, and REPAIR CONSTRUCTION DAMAGE, are all
one-time functions and occur before or during construction.

FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM

{FAST DIAGRAM)
HOW? "HIGHEWAY IMPROVEMENT" WHY?
crms— - el mrr—
e Protact Maintain Maintain
™ Mok .-} Workers | | Trathc Fiow Emironment
| lenimensd — . |
—— rocure || i
: Em&h ;3 Right-of-way 1 Repair Con. =
l |
Increase ' ncrease Disribute Excavats ' Approve
Capacity Wwidth Loads Site Design
L —————
I Ccfwal Smocth Drain Clear I
Tratfic Surtace Site Site

I | 1 1 '
I Cantrol Com_nl not_egu l

Noise Erosion Uilises
I Ennlana | Dis::ipau Donselish '
' Safety Energy Obsructons] l
| o] |

Scadsice
| : i

Imgaw
l Lancscape l




COST-FUNCTION RELATIONSHIPS

The team is now ready to consider a key aspect of Function Analysis, which is the
determination of cost/function relationships. Cost-Function relationships direct
the team to the areas of greatest opportunity. In other words, the team is able to
identify which functions are not providing good value.

A Cost-Function Worksheet is used to help develop this technique. The functions
within scope are listed across the top of the form. Then the major cost groups
(from the Cost Visibility Worksheet, Cost Model or Sequence Flow Chart) are
listed down the left-hand side of the form with the associated incremental or unit
costs in the total cost column.

Next the function(s) impacted by each major cost group are identified. This is
generally done by placing a dot or check mark in the corner of the corresponding
box. After this is done for the entire worksheet, the team must estimate how
much of the cost for each line item belongs to each function. This need not be a
precise estimate.

Finally, all columns are added vertically to determine how much cost is allocated |

to each function. Typically, 3 or 4 functions will be responsible for 60%—80% of the
total cost. Examples of various Cost/Function Worksheets are shown on the
following pages. The percentage of the total cost that each function represents is
then transferred to the FAST Diagram for further analysis.

<
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Section 11

SAMPLE VM/VE PROPOSAL

VALUE ENGINEERING SERVICES TRANSWORLD (VEST) EXAMPLE VE STUDY

STUDY NUMBER___VE-2 _ 12/1986
PROJECT GCOLD DIKE, OR _ WASTE WATER TREATMENT PLANT EXPANSION

LOCATION ___GOLD DIKE, OR

TEAM MEMBERS

JOHN TEAM LEADER (318) 123-8567 .
DON ' (414) 321-7654
TERRY (818) 765-8321"
LEE (376) 532-8975
_KEN SECRETARY (376) 532-5260
CONSULTANT
ROY PROJECT ENGINEZR (536) 442-5890
LOU 0 £ M GROUP (418) 123-5789
LARRY ESTIMATING INC. (376) 532-3872
HAROLD ELECTRICAL ENGR. (318) 123-7733
JOHN ESTIMATOR (513) 123-8521
CARY ARCHITECT (818) 123-7717
VE SIGNATURE:

0ATE:. DECEMBER 19, 1986

127 VM/VE



VALUE ENGINEERING SERVICES TRANSWORLD (VEST) EXAMPLE VE STUDY '
[TEM UNDER STUDY HEADWORKS BUILDING - GOLD DIKE WWTP_EXPAN. )
BASIC FUNCTION(S) COMFORT WORKERS _PROTECT EQUIPMENT I
FUNCTION(S) BEING ANALYZED SAME SAME l

SPECIAL CRITERIA I
USER'S: THE FACILITY IS AT THE MOUTH bF A CANYON WHICH PRODUCES STRONG
WINDS AND ACCOMPANYING CHILL FACTORS IN WINTER. LOTS OF RAIN.
IT IS ESSENTIAL THAT WORKERS ARE PROTECTED FROM THE WEATHER IN
WINTER AND THAT THE EQUIPMENT BE PROTECTED FROM FREEZING. THE

EQUIPMENT IN THE HEADWORKS BUILDING ARE BAR SCREENS AND PISTA
GRIT INSTALLATIONS.

CODES: l

ASSTAICTIONS: THE FLOOR SLAB MUST RETAIN THE SPACING BETWEEN EQUIPMENT l)
AND MECHANICAL CONNECTIONS IN ANY SCHEME.

OESIGN HISTORY: (RESPONSIBILITIES, COMMITMENTS, STATUS, ETC.) ('
SIN

EXISTING FACILITIES INCLUDE BOTH METAL AND BRICK BUILDINGS.
THE RECOMMENDED ALTERNATIVE USES METAL BUILDINGS, NO CODES OR
RESTRICTIONS ARE ADDED TO THOSE APPLICABLE TO THE ORICINAL CONi’F

v .



PIROJECT: GOLD DIKE WWTP EXPANSION STUDLY ITEM: VHEADWORKS BUILDING

BID ITEM (TOP) % OF CWE PERCENT OF TOTAL CONTRACT AMOUNT OF

F-INCTION(S) (BOTTOM) CWE IN §
0 10 20 30 no 50 60 70 80 90 100

| i | | | l | l | |

r <CAVATION 7% |

FORM VOID; CREATE BACKFILL 20,875

BUILDING FOUNDATION (13 _

SUPPORT LOAD; DISTRIBUTE LOAD 13,925

WALLS 389

TRANSFER LOAD; COMFORT WORKERS; 129,863

EXCLUDE ELEMENTS: PROTECT EQUIP

ROOF 18% :

INSULATE INTERIOR; COMFORT WORKERS; 61,875

LEXCLUDE ELEMENTS; PROTECT EQUIP .

LIGHTING 7% _

BRIGHTEN INTERIOR; INCREASE VISIBILITY 25,000

[L.ECTRIC POWER SYSTEM 7%

CHERGIZE EQUIPMENT _ 25,000

HVAC 12%

CONDITION AIR; CIRCULATE AIR 40,900

INSULATION 7%

DEADEN AIR; BARRICADE MOISTURE 22,313

HEADWORKS BUILDING 100%

COMFORT WORKERS; PROTECT EQUIPMENT r . 339,751

-~

N



HOW? PREPARL MODIFY EXCAVATE WHY?
—_—— " - -
SITE TOPOG SOILS -
ERECT POUR FORM
WALLS —IwALLS WALLS
[ENCLOSE SURROUND] ' |[CONNECT POUR FORM
SPACE FLOOR WALLS ROOF ROOF
SUPPORT POUR FORM CREATE
STRUCT FTNG FOOTING VOID
DEADEN
I AR
[TNSULATE| INSTALL
[CoMFORT] INTERIOR |iNsuLATION
WORKERS
BARRICADE] | NOTE: FLOOR SLAB NOT INCLUDED. THE
INCREASE | | | [CONTROL]__ MOISTURE SAME SIZE SLAB 1S REQUIRED FOR
EFFICIENCY ENVIRON | ANY SCHEME DUE TO SPACING RE-
QUIREMENTS FOR EQUIPMENT.
PROTECT | [HEAT
EQUIP | AIR PROJECT: GOLD DIKE WASTE WATER
TREATMENT PLANT EXPANSION
CONDITION INSTALL
! 1 - WILLIAM L. KELLY, PE, C
AR . HVAC VEST
CIRCULATE]
AIR
[BRIGNTEN]_[INCREASE]__[INSTALL
INTERIOR LUMENS LIGHTS
INSTALL
= . llconpucTORS
Ejz@m : o
' ,
}

| ENERGIZE TRANSPORT]
LI SYSTEMS ENERGY
Py M EN AW =N Ny W ,
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HOW?
-

IWORKERS

COMFORT]

INCREASE

EFFICIENCY| |

PROTECT

gy

EQUIP

-

339,751

CONTROL
ENVIRON

e

3s8,8724%

¥ minud PREFARE
SI1TE casTS

27000

FORM

WALLS

37,000

FORM

ROOF

2,&50

WH»

1,75¢

FORM

IFOOTING

CREAT
VOID

FLOOR SLAB NOT INCLUDED. T
SAME SIZE SLAB IS REQUIRED F
ANY SCHEME DUE TO SPACING |
QUIREMENTS FOR EQUIPMENT.

GOLD DIKE WASTE WATER

TREATMENT PLANT EXPANSION

WILLIAM L. KELLY, PE,

PURCTTASE] SAme Fok

VEST

I R mE WM Ey N N O mE e N A e
[PREPARE] __ [MoDIFY] | EXCAVATE
SITE TOPOG SOILS
129,863 102,863
ERECT POUR
WALLS WALLS
205,663 6,875 30,875
ENCLOSE SURROUND) [[CONNECT POUR
SPACE FLOOR WALLS ROOF
/13,925 9,525
[suPPORT POUR
STRUCT FTNG
2,000
DEADEN
AIR
22,313 22,3/3
[INSULATE]_ INSTALL
INTERIOR INSULATION
/7,323
BARRICADE] | NOTE:
MOISTURE
21,900
HEAT
[AIR PROJECT:
#0, 900 4o, o0
[ CONDITION INSTALL
AIR HVAC
19,000
CIRCULATE]
AIR
23,000 25,000
BRIGUTEN]__[ INCREASE]__|INSTALL
INTERIOR LUMENS LIGHTS
25,000
INSTALL
r CONDUCTORS
25,000 |
ENERGIZE TRANSPO?H
] SYSTEMS ENERGY )
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FUNCTION ANALYSIS AND COST/WORTH WORKSHEET 1 or 2

PROJECT:  GOLD DIKE WWTP EXPANSION (EXAMPLE VE STUbY) STUDY ITEM: HEADWORKS BUILDING
ITEM OR COMPONEN . -FUNCTION(S) | PRESENT ... _“WORTH N
UNDERSTUDY -© | VERB: .- NOUN . .- | TYPE| COSTIS). |5 WAL ALTERNATIVE(S). . | Ve | Y
HEADWORKS BUILDING COMFORT WORKERS [} 339,751 Local enclosures of equip. [100,000 3.4
PROTECT EQU1 PMENT would perform both Functions
and reduce space needing
o operations and maintenance
EXCAVATION FORM vVoip 2nd | 20,875 Backfill may have value.Can [20,875 1
CREATE BACKFLLL, we gell {t? ]
- !
BUILDING FOUNDATION SUPPORT LOAD nd 13,925 Is frost deep enough to need 6,962 2.0
BISTRIQUTE LOAD L footings? Maybe thickened
edge? How about future
construction?
WALLS ) TRANSFER LOAD Znd | 129,863 [Blocks out elements. Small [43,290 3.0
EXCLUDE ELEMENTS 2nd shelters or gpartan big
COMFORT WORKERS 1} struct. does same thing.
Same function.
ROOF INSULATE INTERIOR 2nd | 61,875 Part of enclosure. Wind 21,000 2.9
EXCLUDE ELEMENTS 20d breaks, tents, small encl.
COMFORT WORKERS B will meet all functions.
LIGNTING BRIGHTEN INTERIOR 2nd 25,000 Savings will be proportion-|25,000 |
ENCREASE VISIBILITY al to bullding size.
NOTES: Type of Function : B = Basic, 2nd = Secondary; Preseni Cost (C) is From Estimale.

man e O VR A i ) i ' COu Y Ve NN BN e M .




FUNCTION ANALYSIS AND COST/WORTH WORKSHEET 2ot :
I’ROJECT: GOLD DIKE WWTP EXPANSION (EXAMPLE VE STUDY) STUDY ITEM: HEADWORKS BUILDING

ITEM OR COMPONENT, - FUNCTION(S) PRESENT WORTH y

'UNDERSTUDY.: .. =], . VERB: NOUN TYPE| COST(S) INITIAL ALTERNATIVE(S)  [*'eaeriar
ELECTRIC POWER SYSTEM ENERGIZE EQULPMENT “2nd__| 25,000 _Savings could ‘be proportion-] 25,000 1
IDISTRIBUTE POUER al to building size for _
wiring, etc. _
HVAC MODI FY ENV I RONMENT 2nd__| 40,900 Ventilates gases. Eliminatq 40,900 1
CONDITION ALR 1f we use local enclosures? _
CIRCULATE AIR B
blNSULA‘l‘lON DEADEN AlR 2nd 22,313 Savings could be proportion{ 22,313 _l_
BARRICADE MOISTURE al to bullding size, -
FUNCTIONS CHOSEN COMFORT WORKERS _
FOR STUDY: PROTECT EQUIPMENT —

NOTES: Type ol Function : B = Baslc, 2nd = Secondary; 1’resent Cost (C) is From Estimale. . .
initial Alternativa: Mini-Bralnsiorm; Alternative Cost (W): Lowest known cosl 1o salisfaclorily achieve the lunclion.
V.1, is Value Index (C/W); C/W ¢ 1 = GOOD VAL UIF: C/W > 1 = POOR VALUF; POOR VALUF ITEMS SHOULD STUDIED!



EXAMPLE VE STUDY .

SPECULATION PHASE
FUNCTION: COMFORT WORKERS

1. PRE-ENGINEERED BUILDING

2. TENTS

3. 2 X 4 FRAME, VISQUEEN COVER
4. THREE-SIDED ENCLOSURE

S. LEAN-TO

6. WIND BREAKS

7. RUBBER DOME

8. LOCAL ROLLAWAY BUILDING

9. SPACE HEATERS

10. LIQUOR FOR EMPLOYEES (ANTI-

FREEZE)
11. POLE-BARN

12. OWNER-SUPPLY WINTER CLOTHING
13. LOCAL ENCLOSURE WITH THE EQUIP

14. LOCAL ENCLOSURES

15. STEEL FIBER CONCRETE DOME
16. AIR SUPPORT STRUCTURE

17. TEMPORARY ENCLOSURES

IDEAS WHICH ARE COMMON TO SATISFY BOTH OF THE BASIC FUNCTIONS:

PRE-ENGINEERED BUILDING(S)

. TWO PERMANENT STEEL LOCAL ENCLOSURES

1.
2
3. POLE BARN

4. AIR SUPPORTED STRUCTURE
5. STEEL FIBER CONCRETE DOME
6

. TWO PERMANENT STEEL LOCAL BUILDINGS WITH SEPARATE FOUNDATIONS
. AIR SUPPORTED STRUCTURES AND SEPARATE FOUNDATIONS
EXISTING DESICN (FORMED CONCRETE WALLS AND ROOF)

o]
.

VALUE ENGINEERINGC SERVICES TRANSWORLD (VEST) WILLIAM L. KELLY, PE,

ALTERNATIVES
FUNCTION: PROTECT EQUIPMENT l

PRE-ENGINEERED BUILDING
PERMANENT LOCAL ENCLOSURES
AIR SUPPORTED STRUCTURE
RUBBER DOME

ROLLAWAY BUILDING l
SPACE HEATERS ‘
HEAT TRACE

PURCHASE LOCAL ENCLOSURE l
WITH THE EQUIPMENT

TEMPORARY LOCAL ENCLOSURES
LEAN TO

0O~ £ W —
. s s = e . .

— O
[« 4
.

11. THREE-SIDED ENCLOSURE
12. SERVICE CONTRACT

13. ELIMINATE INSULATION

14, STEEL FIBER CONCRETE DOME
15. ANTI-FREEZE

16. POLE-BARN

»

3



ANALYSIS MATRIX — GENERIC CRITERIA

VE STUDY NO;__VE-2 _ 12-1986 VEST
COMFORT PROTECT
SUBJECT:__HEADWORKS BUILDING FUNCTION(S)_WORKERS EQUIPMENT

COMPONENT OF: _ GOLD DIKE WASTE WATER TREATMENT PLANT EXPANSION

COMFORT PROTECT —
FUNCTION FOR STUDY: WORKERS EQUIPMENT COST_ = 339 757

WORTH 700, 000 = 3.8
DISCUSSION:_ VOTERS WON'T APPROVE THE BOND ISSUE UNLESS THE PROJECT

COSTS CAN BE REDUCED GREATLY. THIS IS THE 2nd of 4 STUDIES TO DO THAT.

THIS ITEM HAS A VERY POOR COST TO WORTH RATIO.

DESIRED CRITERIA

FUNCTION FOR STUDY:
COMFORT WORKERS ' ! 5
PROTECT EQUIPMENT o) ; _ IS «
: ' 5 ! I i =2 Z|5 2
21 SEE32 &
o : OZISZE |=
S| 1 e 2305 28
219l 8885 |8
=1 O 2200 ZEd| | &
el 2|2l 5 22xscSEg| (2
{ 2 S| 2 E-i0a=320
SIS 2| € EF<YTalz=l 15
e a| |68 &E”%OE -
Pl e £ Ci= R‘x< c=iz| <
=@ 2! 2 ILGSESISE(2 |
L Z |12 01820z|2Zcz0n|0|2
SN R Y e l = 2=l nlCluu|=|w
RELATIVE . | ‘ ‘ j |
ALTERNATIVES WEIGHTS | *J | 81 8,8 5.7, 8 i
i3 :3/12/43/15 /12 /15 /)2
1 PRE-ENGINEERED BUILDING = so' 4s| 718, /24'/40{14:/30;21] &
TWO PERMANENT STEEL LOCAL 4 s/15/15,/15 /|3 /14 /]2
2 ENCLOSURES 40 45, /85,/40140i21128]55] 1
, 5 s/14 /13 /15 /18 /18 /12
3 POLE BARN 50 451736128l Ao 281 241871 2
5 2 /15 /12 /12 /15 %1
4 AIR SUPPORTED STRUCTURE 50 181 /usl /16! /161351 421921 6
STEEL FIBER REINFORCED ‘ 5 5/13/13/15 /% /13 /|2
{ S PCC DOME _ 50 451271281401 28| 481321 3
TWO PERMANENT STEEL LOCAL 4 5715 /15 /15 /13 /14 /|2
S ENCL. W/SEPARATE FOUNDATIONS |30 usl4sl G0l 0l 41| Aulss| 1
AIR SUPPORTED STRUCTURES 5 215 /12 /12 /15 /12 /)1
7 AND SEPARATE FOUNDATIONS 50 181 45.161/161,351,121921 6
5 s /11713 /15 /11 /15 /12
8 EXISTING DESICN: ALL PCC 50 451/ 924l 401 7] 30]05! §
.
10

EXCELLENT -5 VERY GOCD -4 GOOD -3 FAIR -2 POOR -1



ALTERNATIVE EVALUATION

PROJECT _GOLD DIKE WASTE WATER TREATMENT PLANT EXPAN. STUDYITEM _HEADWORKS BUILDING

FUNCTION BEING ANALYZED _ COMFORT WORKERS PROTECT EQUIPMENT

SELECTED ) | IDEA
NO. ALELECTED ADVANTAGES DISADVANTAGES AIDEA
5 |EXISTING DESIGN |1. CONVENTIONAL 1. COMPLEXITY OF CONSTRUCTION | s
2. COMPATABLE WITH EXISTING 2. HEATING LOTS OF EXTRA SPACE
DESIGN

i |PRE-ENGINEERED 1. VARIETY OF FINISHES AVAILABLE | 1. HEATING LOTS OF EXTRA SPACE | 2

BUILDING . MINIMUM OF REDESIGN COSTS
3 |STEEL FIBER RE- 1. MAINTAINS LOW MAINTENANCE 1. UNCONVENTIONAL APPEARANCE LI
INFORCED PCC QUALITIES OF PC CONCRETE 2. REDESIGN
DOME 3. UNCONVENTIONAL CONSTRUCTION
2 |POLE BARN 1. NATIVE MATERIALS 1. UNCONVENTIONAL ENCLOSURE 3
2. VERY FAST CONSTRUCTION FOR THIS APPLICATION
: 2. VERY HIGH HVAC REQUIREMENTS
1 |TWO PERMANENT 1. LOWEST HVAC DEMANDS: LEAST 1. LOSS OF INTERIOR STORAGE 1

LOCAL ENCLOSURES| SPACE OF ALL SCHEMES

(STEEL) WITH SEP- |2. REDESIGN TIME IS REASONABLE
ARATE FOUNDA'NS |3. REDUCES LIGHTING COSTS/0tM
4. VARIETY OF FINISHES AVAILABLE] -

<
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LIFEz - CYCLE COST ANALYSIS
Using Present Worth (PW) Cosls

Project has a 20-year economice bite span,

PROJECT : GOLD DIKE, UR, WWIP EXPAN CORIGINAL ;-2 ] = ALTERNATE NOQ.:
STUDY ITEM / NO.: NEADWORKS BLDC /M-I Eattmated | Prosep atirmal
12/1986  lnc. Rate: B8.8752 sitCone s, | 1L woith e wths |2
;i COLLATERAL £ INITIAL COSTS %
Base Cost 8, 876 81,200
interface Cosls
'y
b.
c.
Other lnitiat Costs
a.
b.
TOTAL INITIAL COST IMPACT (IC) Jt8,876 81,200
U145 SALVAGE & REPLAGEMENT COSTS # 4
Single Expenditures @ 8. 87 Tnterest
1. Year_10 PWFactor_0, 18] 1,000 183 Requires replacing
2. Yoat PW Factor two exterior doors
3. Year PW Factor instead of one.
4. Yeat PW Factor
5. Year PW Factor
Saivage Present Worth
TOTAL PIHLSENT WORTH 183
ANNUALCOSTS {Basad on Pieseil Worih of Annwliy} %
Annusl Costs @8, 875nterest 20-year 1ife
a. Maintenance .
Escal. Rate PWA Faclot
b. Operations
Escel. Rate ———-PWAFactor _ 9. 2104 1,500 13,816 500 4,605 Original building
¢. Others volume was triple
€Escal. Rale PWA Factor the two local en-
d. Others : closures. HVAC was
Escal. fate PWA Facior less proportionsally}
TOTAL ANNUAL COSTS 13,816 4,605
TOTAL PRESENT WORTH COSTS 112,692 #5,948
S0 IN/

LI AV T (DA AL IR D




VALUE ENGINEERING PROPOSAL '

PROJECT: GOLD DIKE WWTP EXPANSION STUDYITEM/NO.: HEADWORKS BLDG.

LOCATION: GOLD DIKE, OREGON

3 e T F
A N D e 3o S L e AR A e A S

A SINGLE STRUCTURE OF CAST IN
PLACE CONCRETE ENCLOSES AN AREA
42* X 76' X 16' HIGH. THE BUILDING
ENCLOSES THE PISTA GRIT, BAR
SCREENS AND LOADING AREA

IT RESTS ON CONTINUOUS FOOTINGS
WHICH ARE 2'-0" THICK AND 4'-0"
WIDE, CARRIED TO A DEPTH 3'-0"
BELOW GRADE

THE ACCESS DOOR WILL BE REPLACED
AT 10 YEARS.

M-1"

ITEM’S FUNCTION(S) : COMFORT WORKERS l
PROTECT EQUIPMENT

VECONCERE: SR
TWO PRE-ENGINEERED BUILDINGS
(STEEL) PROVIDING LOCAL ENCLOSURE:
AROUND THE PISTA GRIT AND BAR
SCREENS. DIMENSIONS ARE 23' X 28' X
16' HIGH AND 18' X 23' X 16' HIGH.

THE FREEZING INDEX ALONG THE
WESTERN SIDE OF THE CASCADE
MOUNTAIN RANGE IN OREGON ALLOWS
A THICKENED EDGE OF 1'-0" ON THE
FLOOR SLAB TO SUPPORT THESE
STRUCTURES.

THE TWO ACCESS DOORS WILL BE
REPLACED AT 10 YEARS

318,876 332,692
VE CONCEPT 81,200 85,988
SAVINGS 237,676 9,211 246,704
IMPLEMENTATION COSTS (INCLUDING REDESIGN) SUBTOTAL (ROUNDED)
:400 Redesign Costs | MPSMENTATONCOSTS | In.000




HOW?

»>

INCREASE

IHGHER
ORDER P

LFFICIENCY], ]

WORKERS

[COMFORT]

EQUIP

o

CONTROL
ENVIRON

[PROTECT]|

4—BASIC

/'-
S

%

WHY?

[CREAT

VOIC

SECONDARY (DESIGN PIHASE) —

.
v VALUE ENGINEERING SERVICFS TRANSWORLD (VFST)

GOLD DIKE, OR., WASTE WATER TREATMENT PLANT EXPANSION -

EXAMPLE FAST DIAGRAM
Wil LIAM L. KELLY, PE, CVS

PREPARE MOL . Y EXCAVATE
! SITE TOPOG SOILS
ERECT SUPPLY
WALLS WALLS
ENCLOSE SURROUND CONNECT ERECT}MSUPPLY
SPACE FLOOR WALLS ROOF ROOF
SUPPORT THICKEN |_[FORM
1 ENCLS EDGES SLAB
DEADEN
AIR
INSULATE] | INSTALL
INTERIOR INSULATION .
BARRICADE
MOISTURE
MEAT
AIR
CONDITION| INSTALL
AIR HVAC
CIRCULATE
AIR
BRIGUTEN INCREASE INSTALL
INTERIOR LUMENS LIGHTS
INSTALL
CONDUCTORS
[ENERCIZE TRANSPORT
SYSTEMS ENERGY
PURCHASE
ENERGY

CONSTRUCTION & SUPPLY PHASE
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|_[CONTROL]_|
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SITE TOPOG SOILS -
ERECT SUPPLY
34 300 WALLS WALLS
ENCLOSE SURROUND CONNECT ERECT| [supPLY
SPACE FLOOR WALLS ROOF ROOF
sSo00 ,
[SUPPORT THICKEN | [FORM CREAT
ENCLS EDGES SLAB VOID
DEADEN]
AIR
INSULATE | [INSTALL v PRE-ENGINEERED
INTERIOR INSULATION | wALLs /Ronr PRICE
BARRICADE
MOISTURE’
7,290
MEAT
/3/ Loo A'R ,3{‘00
[conpITION INSTALL
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CIRCULATE
AIR
8,300 8, 300
BRIGITEN] [INCREASE INSTALL
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2 5‘, aao
INSTALL
25, 000 ) CONDUCTORS
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PROJECT _COLD DIKE WWTP EXPAN:

LOCATION GOLD DIKE, OR

COMMENTS

[ESTIMATED BY

SHEET _1 OF _1

DATE 12-1986

TEAM 2

COSTS IN DOLLARS

ITEM aTy. UNIT COST TOTAL COST
ORIGCINAL-CAPITAL COSTS =cassc | Rhnswars| Labor Materials
FOOTINC EXCAVATION 130 CY 12.50/CY 1750
FORM FOOTINGS LS 2650
POUR FOOTINGS 57.7 CY 165/CY 9525
FORM & POUR WALLS LS 129863
FORM & POUR ROOF LS §1875
THERMAL/MOIST. PROTECT| LS 22313
INSTALL HVAC LS 40900
INSTALL LIGHTING LS 25000
INSTALL POWER LS 25000
TOTAL 313876
OeM COSTS-HVAC ANNUAL 1500
ALTERNATIVE #1 CAPITAL |COSTS |
FOOTING-THICKEN SLAS | 2.3 CY 215/CY 500
PISTA GRIT 8LDG.23X#8 x| 4 30/SF | 12300
SCREEN BLDG.23'x18'x18' H 1 | 35/SF 14500
INSTALL HVAC LS 13600
INSTALL LIGHTING LS 8300
INSTALL POWER LS 25000
TOTAL 81200
OtM COSTS-HVAC ANNUAL 500
SINGLE EXPENDITURE
REPLACE DOORS-YEAR 10 | 2 500/EA 1000
*RATIO REDUCTIONS DUE TO THE | DIFFERENCE IN AREAS IN BLDGS.
OF ORIGINAL AND ALTERNRTE #1

[
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FOUNDATION  SCHEMES

EXISTING DESIGN VE ALTERNATIVE } 1

GOLD DIKE, OR WASTE WATER TREATMENT PLANT EXPANSION - HEADWORKS BUILDING
VALUE ENGINEERING SERVICES TRANSWORLD (VEST) EXAMPLE VE STUDY - DEC 1986



IMPLEMENTATION

1. CRITICAL ITEMS: (SCHEDULES, WEATHER, MATERIALS, FINANCING, ETC.) - '
CURRENT PROJECT STATUS: 90% DESIGN IS CURRENTLY BEING REVIEWED BY
CLIENT AND THE OREGON DEPARTMENT OF ENVIRONMENTAL RESOURCES.

PROJECT MANAGEMENT SHOULD REVIEW VE STUDY AND PROPOSE RECOMMENDATIO
TO CLIENT AS REQUIRED TO ACCOMMODATE THE CURRENT REVIEW SCHEDULE.

2. PROBLEMS AND HOW THEY SHOULD BE OVERCOME. (PERSONNEL SHORTAGE = OVERTIME))

(CRITICAL MATERIAL = PROVEN SUBSTITUTES, ETC.)
ONLY POSSIBLE PROBLEMS ARE POLITICAL AND INVOLVE INTERFACE"WITH CLIENT

PROCEDURES (WHO DQES WHAT)
1 -

2. OUR FIRM PRESENTS RECOMMENDATION TO CLIENT.
3.
4. WE REVISE SPECS AND DRAWINGCS BEFORE END OF DECEMBER.

OUR PROJECT ENGINEER REVIEWS VE STUDY AND PRESENTS RECOMMENDATION
TO PROJECT MANAGER.

CLIENT DETERMINES IF RECOMMENDATIONS ARE TO BE IMPLEMENTED.

4. SUMMATION OF BENEFITS VS. DRAWBACKS.

USING LOCAL BUILDINGS OF PRE-ENGINEERED METAL DESICN WILL SATISFY THE
BASIC FUNCTIONS COMPLETELY AND COST THE CLIENT $232,7048 LESS THAN THE
CONCRETE AND BRICK BUILDING IN THE ORIGINAL DESIGN.

ADVERTISING THESE EFFORTS TO THE TAXPAYERS SHOULD HELP IN OBTAINING
PASSAGE OF THE BOND ISSUE TO FINANCE THE PROJECT.

THE LIFE EXPECTANCY OF THESE STRUCTURES SHOULD APPROACH 40 YEARS I
AT WHICH TIME NEW EXPANSION WILL BE VERY: LIKELY.

|
1
eﬁ'



LISTING OF AREAS WITH POTENTIAL FOR IMPROVEMENT

DESCRIPTION

ESTIMATE OF
DOLLARS
INVOLVED

REMARKS

OTHER ALTERNATIVES

STEEL FIBER REINFORCED
CONCRETE DOME

POLE BARN

PRE-ENGINEERED BUILDING

206,000

145,000

194,500

(+ 26,845 -FOR

BRICKWORK])

ALL THE ADVANTAGES OF
CONCRETE BUILDING WITH
BENEFICIAL OCCUPANCY
IN 1/4th THE TIME FOR A
CAST IN PLACE BUILDING
(LOOKS DIFFERENT)

ALL THE ADVANTAGES
TO SATISFY THE BASIC
FUNCTIONS (AGAIN, IT
LOOKS DIFFERENT)

ALL THE ADVANTAGES OF
THE CONCRETE BUILDING
INCLUDING APPEARANCE
IF BRICKS AND FACIA
PANELS ARE INCLUDED

% ;
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Abbreviations

AACE American Association of Cost Engineers

AFAB Association Fraicaise pour lAnalyse de la Valeur
(French Value Analysis Association)

AIAV Association ltaliana per I'Avalisi del Valore
(Italian Value Analysis Association)

AVS Associate Value Speciaiist

ciB intemnational Councl for Building Research, Studies, and
Docurnentation

Ccsli Construction Specifications Institute

CCE Centified Cost Engineer

CPE Certified Professional Estimator

cvs Centified Value Sceciatist

DAR Defense Acquisiton Regulations

FAR Faderal Acquisiticns Reguiations

GSPR General Services Procurement Regulations

FAST Function Analysis System Technique

INVEST indian Vaiue Engineering

LCC Life Cycie Cost '

MVF Miles Value Founcation

NES National Estimatrg Society

PVA Present Value Araiysis

PW Present Worth

ROI Return on investman:

ROA Heturn on Asse’s

SAFE Sequential Analys:s =f Functional Elements

SAVE Society of American Value Engineers

SJVE Society of Japarass Vaiue Engineers

UNIFORMAT Uniform Consrucicn Estimating Format

VA Value Analysis

VAMP Value Analysis ¢7 \!2nagement Practices

ve Value Centrol

vee value Change F-szzsai

VE Value Enginaer:~3

VECP Vaiue Enginearirz C=ange Proposal

VEIC Value Enginesri-3 i=cantive Clause

VEPR Value Enginearir3 =-2grarmn Requirement

VPRC Value Program Fazurament Clause

i . Value Improveman:

vic Value Incemive Cia_se

viP Vaiue Improverrant Program

vSP Value Study Precasai

M Value Managemant

wBS Work Breaxzow Sucture

e
=



Dictionary Definitions for
Value Technology

accounts, code of — 1. A setof
numbers used to categorize major
components of the whole product or
components of general company
overhead. 2. A set of numbers used in
estimating to group costs, 3. In censtruc-
tion, a hierarchal set of numbers used to
represent the whale project [e.g., the 16
Division CSi set or the 12 System
UNIFORMAT set].

alternative, function — A differenr:
mathod or way [in terms of a product] o
achieve the resuit desired.

analysis, function — 1. The stucy of
product performance using two worcs. a
verd and a noun,

2. The methodviogy of value analysis.

analysis, functional — A maih-
ematical technigue originated by Vits
Volterra in 1887 involving the use 9f
integro-differential equations.

analysis, future value — An
economic technigue o0 accumuiate
COsts occurring at various points in tir-s
to their equivaient value at a specifiec
future point in time.

analysis, life cycle cost — The
comparison of acceptable alternarries
on the basis of their contnbution ¢ ¥z
Cycle costs using present value or
annualizeg cost methodolegy.

analysis, present value — An
economic technigue to discount Costs
occurring in future years to their equiv 3-
lent current value and sum them.

analysis, value — 1. A methoc for
enhancing product value by improving
the relatonship of worth to cost troug™
the stucy of function, 2. A methodolegy

using an organized approach fjob pla~]

with an organized effort [multdiscipline
team)] to provide required functions a:
lowest overall cost consistent with
achieving reguired acceptance or
performance. 3. The determination cf =2
value of product functions as perceivad
by the user/customer in the marketplac2.

analyst, value — One who uses
value analysis methodology to study 2
product and search for value improve-
ment.

assurance, value — See value
analyst.

benefit, function — The life cycle
advantages. income, or revenue
attributabie to provision of a function.

characteristics, essentiat — The
minimal or necessary operational,
maintenance, safety, performance and
reliability needs of the customer which
must be fulfilled.

control, value — See vaiue analyst.

cost, acquisition — The price paid
to procure a product not produced in
house.

cost, annualized — An economic
technigue to convert any defined set of
present value costs 10 an equivalent
uniform annual amount for a fixed period.

cost, application — See customer
cost.

cost, breakeven — 1. The point, for
a given quantity of product. where the
€ost 10 purchase the procduct is the same
as the cost to manufacture it in-nouse. 2.
Tne quantity at which two competing
acquisition alternatives are equal in cost.

cost, conversion — The money
expended to convert raw rmaterial, or an
unfinishead proguct. into the desired
usable end procuct.

cost, customer — Product price of
acquisition paic¢ by a customer.

cost, development — 1. The amount
spent on proguct research, design,
mogels. pilot produchon, tesing. and
evaluaton, 2. Cost normally considered
product overmead ang distnbuted as
fixed cost over an estimated number of
products o be produced.

cost, differential — The difference in
the life cycle cost between two compet-
ing alternatives

cost, direct — 1. Cost that is directly
identifiable with and attributable to the
production of ore specified product, 2.
Cost that cannot be allocated to more
than one product.

cost, direct labor — The amount
expended for salaries and wages to
provide a product.

cost, essential — All cost necessary
to provide basic function.

cost, factory — See manufacturing
cost

costs, fixed — 1. Cost incurred which
is not dependent ugon the quantity of
products produced. 2. Costs that do not
vary with the volume of business, such
as property taxes. insurance, deprecia-
tion, security. and basic water and utility
fees. 3. Expenses for labor, material,
equipment. and tools to produce the first
product.

cost, function —1. The proportion of
praduct cest allocated o functions
pericrmed by the product. 2. All costs
directly associateg with the perigmance
of a particular function. 3. Costs required
for the realization of a function.

cost, general & administrative —
A special classification of overhead cost
normally apportioned to procucts and
incluces salaries for executives. manag-
ars. acministratve ang clerical staff as
well as general office sucolies and.
acuioment. marketing and as sgecified.
may rciuce acvancec 2esign. research,
and other agministrative Costs.

cost, incremental — 1. The differ-
ence in product cost between estab-
lishegd incremental levels of product
performance. 2. The acd-on. altemative,
accessory or choice cost which takes
into account the availability of existing
resources when agcing 2 new system, 3.
Aiso referrec 10 as vanance cost.

cost, indirect — 1. See overhead
cost. 2. Also called incirect burden.

cost, indirect labor — The amount
expended for employee benefits, i.e.;
retrement. heaith insurance. vacaton,
other leave. unemployment compensa-
ton. and bonuses.

cost, investment — The nitial costs
of product development. excluding sunk
costs. which are assumed o occur as a
lump sum in a base year



Dictionary

cost, labor — The sum of direct lator
cost and indirect labor cost.

cost, life cycle — 1. The sum of all
acquisition, cperation, maintenance. use
ang disposal costs for a product over a
specified period of time, 2. The sum of all
costs for the development. procurement.
praduction, and installation of a product,
as well as for its financing. taxes.
operation, logistic support. maintenance.
modification, repair. replacement. and
disposal over the period of its useful life.
3. In manufacturing it is also referred 10
as the sum of deveicpment, producticn,
and application cost, 4. The economic
measure of value.

cost, logistic support — 1. The cast
of spare and replacement parts and
eguipment with assaciated installation
labor, 2. The cost of penogdic mamnte-
nance and repair. 3. The cost fer those
activities necessary to plan for and
provide support programs. such as
logistics. and field engineering, publica-
tions. supply support. spares. training.
administration of ogistic functions, ang
repair coordination. 4. In the military. me
cost for cetails embracing the transocrs.
quartering. and sugply of troops.

cost, lowest total — The lowest iif2
cycle cost.

cost, manufacturing — Tne sum of
the costs expended for diract material,
direct labor, ang factory overnead costs
for a product.

cost, material — 1. The cost
expended for raw or purchaseg matari-
als needed 10 produce a product. 2.
Normally incluctes the cost for packag-
ing. inspection, shipping. and delivery of
purchased matenals.

cost, non-recurring — 1. ltems of
Cost that represent one time expense ar
predicted times in the future, 2. Normally
includes the cost for packaging.
inspection, shipping and delivery of
purchased materials.

cost, overhead — 1. Costs appor-
tioned to products from overhead
accounts. 2. Costs which cannot be
specifically and directly charged to a
single product as being solely incurred

by that product such as development.
supervision, tooling, maintenance, heat.
power, light, buildings, taxes. and
financing. 3. Usually fixed costs, 4. Also
called indirect costs or burdien.

cost, ownership — 1. Thecostto
acquire, operate, maintain, repair, and
dispose of the product during its period
of use, 2. The cost to passess the
product including ail finance charges,
taxes, insurance, and loss of product
use when it is out of service.

cost, product — 1. The sum of
manufacturing, general and administra-
tive, and selling costs, 2. The total '
expense 10 produce a product, 3. The
transfer of money, labor, time, or other
personal items to achieve an objective,
4. One cormponent of price.

cost, production — See manutactur-
ing cost.

cost, recurring — 1. Repetitive
production costs that vary or occur with
the guantity being produced, 2. Cost
exprassed in terms of a recurring direct
unit cost of production of an item
consistng of lapor, direct burden,
mareriais, purchasec parts, expendable
tooling. quality control, test, iInspection.
packaging. ana smigping. 3. Costs which
are repetitive throughout a product's
useful life.

cost, relative — 1. Differential costs
between various products of functions
rather than actual or absolute costs, 2.
Costs which show order of magnitude
only and the order of expense from
greatest to least.

cost, replacement — Futyre costs
10 replace a product or Proguct Compo-
nent which is expected to occur dunng
the product life.

cost, retrofit — The cost to incorpo-
rate a product improvement or neces-
sary change into an oider product.

cost, standard — 1. Cost calculated
on accepted productivity and material
rates used as a norm against which to
compare actual performance, 2. Costs
accepted as the basis for budgeting or
aliocation of funds.

cost, supplier — The price a
manufacturer pays for generally off-the-
shelf purchased parts. materials, and
supplies as contrasted with “sub-
contractor costs”™ who generally do some
degree of product manufacturing.

cost, total —1. All cast for someone to
acaquire, use, enjoy, maintain, and
dispose of a product. pius the time, effort
ang risk of buying. 2. See life cycie cost.

cost, unnecessary — 1. Costs for
functions not desired, 2. Cost for quality
or performance above that needed by
the user, 3. Any cost which does not
contribute to value, 4. That portion of the
cost of a product which does not
contribute o0 essential functions.
required perforrmance, or marketability.

cost, variable — Direct or indirect
costs which change directy with the
quantity of. or conditions under which,
preducts are produced, as distinguished
from fixed costs.

cost, variance — See incremental
cost.

cost, vendor — See supplier cost.

dollars, constant — Ecconcmic value
expressed in terms of the purchasing
power of the doiiar in the base year; i.e.
both inflation of cost ang the time value
of money are reflected through use of a
discount rate.

dollars, current — Economic vaiue
expressed in terms of actual prices each
year, including infation: i.e. present or
future value of current dollars 1s deter-
mined by using the ime value of money
rather than a discount rate.

engineer, value — One who uses
value engineering methoaoiogy to study
a product and search for vaiue improve-
ment.

engineering, value — 1. The same
as value analysis except with emphasis
on application during procuct develop-
ment and/or design, 2. The incorporation
of functions onto products considered of
value by the user.
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estimate, cost — 1. A groduct
representng the ant and science of
pregicting cost or price, 2. The summa-
tion of unit quantites of labor ang
material muitiplie@ Dy unit cosis of labor,
material, overhead and proiit for
providing a product under a sgecified
set of concitions.

factor, discount — A muitigiication
number for converting cos: and benefits
gccurring at differant times o a commeon
basis.

FAST, customer — The sameasa
technical FAST diagram except the
same four supporting funcicns [i.e.;
assure Cegendability, assurs conve-
nience, satisfy user, atrac: usar] always
acpear immeciaiely to the ngnt of the left
scope line.

FAST, technical — 1. 2 Ziagram-
ming tachnigue 1o graonicaily show e
logical ralaticrships of the funclens of a
grocuet, 2. Preduct functiors Sisclayes
herizontally in Siagram form using the
{ollowing rules: nigher orcer furctions
agoear to the iaft answering “why" a
function cccurs: iower orgaer functions
agpear o the right answerng “hew” 2
function cccurs: funciions casurring at
ne same timse zocear yericaly Seicw
crie anctner: scspe hines incisaing T2
scopa of the value siucy ars Siased
verically: ang zasis funcier Sr e
oreduct is cefinag as being immecgiaraly
1o ihe rignt of tha left scope ire.

function, aesthetic — °. A funciion
gescribing esta@em value rainer than usa’
value, 2. A function anributazie o
pleasing user rather than cantributing
perfarmance. 3. A funcaon mat ingicases
progduct featuras Mat axcess i(s teghr-
cal utility or pes~ormance resuirsment. <.
Also referred to as estasm vaiLe.

function, basic — 1. That winich is
essential to e performanca of ausar
function. 2. The function descriding the
prmary utilitarian characteristic of a
product to fulfill a user reguirament. 3.
Also called primary or esser:ial funcucn.

function, critical — A comginaton
of the basic anc selected reguirag
secondary or ¢epenaent funcuons
delining the means usad o achieve
workability of the groduct.

function, critical path — One of
the set of basic ang dependent functions
that meet the “how™ angd “why" logic on a
FAST ciagram forming a path of
essental function without which the
product would not perform.

function, dependent — 1. Lower
order functions, to the right of each other
on a FAST diagram, that are succes-
sively dependent on the one to its
immediate left for its existence, 2. A
function that depends on a higher order
funcon for its existence, 3. A function
which exists or is chosen in order to
achieve a basic function.

function, essential — 1. A function
gescribing a characteristic which is
absolutely necessary 0 a product’s
ability to perform the user function, 2.
Also callec the necessary or requirec
function.

function, esteem — See aesthetic
function.

function, higher order — 1. A
functdon which is a goal rather than an
objective, or an abjective rather than a
task, 2. A functicn that is mora abstract
than specific {i.e.; "fead pecple:is a
righer orcer function than “cistribute
fece stamps™].

function, independent — 1. A
function that coes not depend on
another function or on the meathod
selected to perform that function, 2. A
function that occurs “all the time,” [i.e.; a
part or assembly may have 0 “resist
corrasion” regardless of what other basic
or secondary function that partis
partorrming].

function, lower order — The
ocposite of a righer ordsr function {tasks
rather than objectves, specific rather
than abstract].

function, necessary — See
essengal function.

function, non-essential— See
unnecessary function.

function, primary — See basic or
essential function.

function, required — See essential
funcaon.

function, secondary — 1. The
manner in which the basic function was
implemented. 2. A function indicating
quality. depencability. performance,
convenience, attractiveness, and
general satisfaction beyond that reeced
to sausfy minimum user needs, 3.
includes supporting unwanted, unneces-
sary, and required functions.

functions, required secondary —
A sacondary function that is essential to
supoort the performance of the basic
function, 2. A function that may result
trom spacified design criteria.

function, sell — 1. A funcion that
provices primarily estesm value [such as
“improve style” or “enhance decor™], 2 A
funcaan that may resuit from specified
design criteria,

function, supporting — 1. A
funclion required by the user o make a
procuct sell, 2. A funciion that increases
acsagtance, 3. A function 10 assure
cependability, assure convenience,
satisty user, or anract user, 4 Also callegd
a se!l function.

function, task — Sae ussr funcion.
function, use — Sc2 werk function.

function, user — 1. Thai function
pariormed by 2 greguct that causes its
purcnase by a usar. 2. The funclion
periormag by an empioyes for the
comgany, 3. Also referrad to as a task
function.

function, unnecessary — . A
funcaen not contriduting to the utility or
casiradility of the product. 2. Also
refarrad to as a non-essential functon.

function, unwanted — 1. A negative
function caused by the method usad 0
achieve the basic function, [i.e.: such as
heat generated from lighting which often
must be ccoled]. 2. Also called an
undesirable funcuon.

K
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function, work — 1. A function which
is essential to make the praduct or
service perform as intended, 2. A
function that provides use value, 3. Also
called use function.

improvement, value — The same as
value analysis except with the emghasis
on application to improve existng
products.

index, values — 1. The monetary
relationship of function worth to function
cost [expressed as V1=FW/FC] where V1
is never greater than unity, {e.G..
V1=0.79], 2. Sometimes expressed as
function cost [V1,=FB/FC].

investment, return on — In vaiue
analysis, the ratio of the dollars saved
versus the cost of performing and
implementing the study {normally
expressed similar to the following;
ROI=38:1].

life, design — The period of time
intendea by the designer for product
use; under expected levels of use,
maintenance and repair, before product.
disposal and/or replacement.

life, product — The perioc of time

" product is actually used. mairiained anc.

or reparred befcre being taker: out cf
service.

life, useful — the periog of ime of
needed use by the customer for a
product.

tife, economic — 1. That period of
time over which an investment is
considered to be the lowest cost
awfnatve for satisfying a specific need.
2. The period of time used 10 ustify
obtaning a product from a financial
standpont as reflected by a contract
period, lease, mortgage, loan agree-
ment, statutory limitation, warranty,
depreciation, method, etc.

management, value — The same as
value analysis except with emphasis on
application as a management technigue.

methodology, value — The study of
the relationship of cost and worth to
function for any product. in a prescribed
manner, using the job pian.

mismatch, value — When function
cost does not fit or match user/customer
function attitude for a given function.

model, cost — 1. A diagrammatic
representation of cost basedon a
hierarchal stucture [often work break-
down structure] of product components
or functions, 2. A modei which sums to
the total cost of the product.

model, snergy — 1. A diagrammatic
representation, in a hierarchal structure,
of the quantity of energy consumption
caused by each of the product's
components or functions, 2. A model
which sums to the total energy used by a
product.

model, LCC — 1. A diagrammatic
representation, in a hierarchal structure,
of the present worth or annualized
expenditures relating to a procuct for a
specified period of time. 2. A model
which sums to the total life cycle cost for
a procuct.

model, space — 1. A giagrammatic
rapresentation, in a hierarchal structure,
of the sguare foot (or other unit of
measure) of area or space allocated to
each component of a faciiity. 2. A model
which sums to the total amount of area or
scace in a builging.

model, time — 1. A diagrammatic
representation, in a linear form, of the
duration 10 perform all tasks associated
with obtaining a product, 2. A model
which sums 1o the total length of ime to
obtain a product and accounts for
overlapping tirne/s of concurrent effort
[i.e.. a PERT cnart].

model, worth — 1 A second set of
numbers, in the same units of measure.
supenmposed on he same format used
for a cost model. energy model, LCC
model, space model, or time mode!
which represent the worth of that mode!
element, 2. A mode! which sums to the
total worth of a product for the resource
measured.

objective, value — 1. The same or
necessary performance or acceptance
at lower cost, 2. Better performance at
the same cost. or at a higher cost if a
greater market share 1s thereby obtain-

‘able.

ownership, cost of — See life cycle
cost.

period, study — The same as life

span. l

plan, job — A saquential approach for
conducting a value study, nomally

consisting; an information step and/or l
function analysis step review or impie-
mentation step, anad an optional follow-
up OF measurement step.

planning, value — The same as
vaiue analysis except with emphasis on
appiication to strategic directions of new
product deveiopment, organization
strategic planning, or filling market
niches.

prevention cost — The elimination of '
unnecessary cost during the develop-
ment stages of design or gperations.

price, customer — 1. The fixed sum '
of money or amount of service given or
required 0 transfer ownership of

products. 2. Normally the sum of product

cost plus profit.

profit, product — The difference
between product pnce and cost where l
[price=cast+profit].

program, value — A stated plan or
procedure that uses value methodalogy
as its basis for optimizing total cost.

proposal, value change —1. A
change submitted by in-house personnel I
to improve the value of a proguct, 2. Also
called a value engineering proposal

(VEP). F

proposal, value engineering — 1.
The same as a value study proposal, 2.
See also value change proposal. l

propasal, value engineering
change (VECP) — A change submit-
ted by a contractor, pursuantto a
contract provision, for the purpose of
reducing the contract pnce or life cycle
cost of the product under contract.

proposal, value study — A recom- I
mendation, resulting from utlizing value
methodology, to change a product so as

to achieve greater value and/or reduce l

overall cost.
K
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quality, required — The minimal
level of product performance necessary
to satisfy the customer (not to be
confused with the word value.

rate, discount — The rate of interest
reflecting inflation and the time value of
money that is used in the discount
formula to convert costs and benefits
occurring at different times t a common
time.

technology, value — 1. The term
used in the science or art of applying
value methodelogy. 2. The specific
method or process of value analysis for
handling a cost problem.

value, aesthetic — See esteem
vaiue.

value, annual — Past or future costs
or benefits expressed as an eguivalent
uniform annual amount, taking into
account the time value of money.

value, cost — Archaic, see use value.

value, economic — 1. The relation-
ship of benefits (utility) to cost as seen
by the user. 2. The life cycle benefits as
reiated to the cost of ownership, use,
and disposal of a product, 3. Its comeo-
nents are use value, esteem valye, anc
axchange value.

value, esteem — 1. The monetary
sum a user is willing to pay for functions
providing prestige. appearance, anc/or
other non-guantifiable benefits. 2. The
relative value a user places on the
aesthetic lunctions provided by a
product, 3. The monetary measure of the
functions of a product which contribute
to its desirability or salability but not its
required lunctional performance, 4. The
motvated desire 10 possess for he sake
of possession, 5. Also referred to as
aesthelic vaiue.

value, eaxchange — 1. The monetary
sum for which a product can be traded.
2. The market vaiue of a product ata
given pointin time.

value, fumction — 1. The relationship
of functionworth to function cost, 2. See
also valueindex.

value, future — The equivaient vaive
at a specified time in the future of
estimated recurring and replacement
costs expected during the life of the
procuct.

value, good — 1. That which occurs
when a product has reasonable cost and
desired performance as det2rmined by
the user, 2. The lowest life cycle cost o
reliably accomplish a function,

3. A reiative economic comparator as
determined by the user and measured
by profit and sales.

value, market — The sale price of a
product under the voluntary conditions of
a willing buyer and a willing selier.

value, maximum — The lowest life
cycle cost to reliably accompiish the
minimurn required perfarmance.

value, perceived — The user's view
of benefits received and the price of
acgquiring the product.

value, poor — The condition which
occurs when function cost exceeds
function worth by a significant amount.

value, present — The economic
procedure to account for the time
equivaient value of past, present, or
future costs at the beginning of a base
period.

value, product — 1. The reiationship
of benefits to cost which conforms 10 a
user's wants and resources in a given
situation. 2. A specific combination of
use. esteem, market, angd exchange
values.

value, salvage — 1. The residual
vaiue of a procuct, net of disposal costs,
that may gerive from removal or replace-
ment of the product aunng the study
period. 2. Also the resicdual value from
the sale of the proguct curing or aftar the
study period.

value, use — 1. The monetary
measure of the kunctional properties of a
product which reliably accomplishes a
user's needs, 2. The life cycle cost
(worth to cost redationship) considering
user function only

visibliity, cost — 1. The display of al
costs for a product in one format at one
time, 2. The breaking down and identifi-
cation of costs hidden through aggrega-
tion, 3. Obtained through use of a cost
model.

workshop, approved VE — A
workshop approved by the Society of
American Vaiue Engineers for meeting
the minimum training reguirements to
count as credit toward becoming a
certified value specialist (CVS).

workshop, VE — A group meeting to -
carry on the work of conducting a value
study of a product.

worth, function — 1. The lowest
overall cost that is required to perform a
function, 2. The least cost attainable
through the use of a funciional equiva-
lent, 3. The cost of a function without
regard to the consequences of failure. 4.
Referred to as the value of a function in
some texts {not a preferred usage].

worth, present — See value. present.
year, base — The year to which all

future and past costs are converted
when the present value method is used.
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SECTION 13

REFERENCES

List of texts and videos for Value Management/Value Engineering
Module I Workshop of Kenneth R. Rikard, P.E.,C.V.S. #940810

Texts:

Value Engineering Theory—Instructor Guide by The Miles Foundation.

Value Engineering, Practical Approach for Owners, Designers, and
Contractors by L.W. Zimmerman and G.D. Hart.

Function Analysis—The Stepping Stones to Good Value by Thomas
Snodgrass and Muthiah Kasi.

You and Value Whatnot by William L. Kelly.
Techniques of Value Analysis and Engineering by Lawrence D. Miles.
Value Analysis Handbook by Purchasing Magazine.

Innovative Change, 101 Case Histories by A.E. Mudge.
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Videos:

Principles of Value Analysis/Value Engineering by the Miles |
Foundation.

Keeping the Competitive Edge with Value Analysis by Philips Ind.
The Story of Value Analysis by Larry Miles.

Discovering the Future—The Business of Paradigms
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