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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 
managementlvalue engineering (VMNE) 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, VMNE is mandated by the Executive 
Office of the President, Office of Management and 
Budget (OMB). This manual is for USAID VMNE 
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 



EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND BUDGET 

WUHINGTOIY. D.C. lDdOl 

May 21, 1993 
THE DIRECTOR 

CIRCULAR NO. A-131 

TO THE HEADS OF EXECUTIVE DEPAXTMENTS AND ESTABLISHMENTS 

SUBJECT: Value Engineering 

I. pur~osg. This Circular requires Federal Departments and 
Agencies to use value engineering (VE) as a management tool, where 
appropriate, to reduce program and acquisition costs. 

2. Su~ersession Infornation. This Circular supersedes and 
cancels OMB Circular No. A-131, Value Enaineerinq, dated January 
26, 1988. 

3. Authorltv. This Circular is issued pursuant to 31 U.S.C. 
91111. 

4. packaround. For the purposes of this Circular, value 
analysis, value management, and value control are considered 
synonymous with VE. VE is an effective technique for reducing 
costs, increasing productivity, and improving quality. It can be 
applied to hardware and software; development, production, and 
nanufacturing; specifications, standards, contract requirements, 
and ozher acqsisizion program documentation; facilizies design and 
corstru==i~n. It =ay be successfully introduced a= any point in 
=he life-cycle of produtts, systems, or procedures. VE is a 
technique directed toward analyzing the functions of an item or 
process to deternine "best value," or the best relationship 
betreen worth and cost. In other words, "best valueM is 
represented by an item or process that consistently performs the 
required basic function and has the lowest total cost. In this 
context, the application of VE in facilities construction can 
yield 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 
technique to lower the Government's cost while maintaining 
necessary quality levels. Its most extensive use has been in 
Federal acquisition 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 .  perationshi~ to other manaaement improvement Drocesses. 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-techniques, such as life-cycle 
costing, concurrent engineering, and design-to-cost approaches, by 
using these techniques 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 ' 

rela=ionstip Se=xeen V f  and c=her managemenc techniques increases 
the 1ikelihooS the= overall nanagenent objectives are achieved. 

pefinitions. 

a. Auencv. As used in this Circular, the term "agencyu 
means an executive department or an independent establishment 
within the meaning of sections 101, 102, 103(1) and 104(1), 
respectively, of Title 5, United States Code. 

b. Life-cvcle cost. 
or other proazc=, conputed 
relevant coszs involved in 
caintaining, and disposing 
specified period of time, 
costs. 

The total cost of a system, building, 
over its useful life. It includes all 
acquiring, owning, operating, 
of the system or product over a 
including environmental and energy 

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

e. Cost avzidance. An action taken in the imzaediate time 
fraae that will decrease cos=s in the future. For example, an 
engineering improvezent that increases the mean time between 
failures and thereSy decreases operaZion and maintenance costs is 
a cosr avoidance action. 

d .  - ,--house s z v i m s .  Net life-cycle cost savings achieved 
by in-house agency sEaff using VE techniques. 



e. Contracted savinas. 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 Qualitv Manauement (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 so that the problems 
do not recur. Value engineering can be used as an analytical 
technique in the TQM process. 

g. Value Enaineerinq. 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 
perfomance, reliability, quality, and safety. These organized 
efforts can be performed by both in-house agency personnel and by 
contractor personnel. 

h. Value Enaineerinu Chanue Pro~osal TVECP). A proposal 
submitted by a contractor under the VE provisions of the Federal 
Acquisition 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 fnaineerina Probosal .tVEPI. 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/program. 

7 .  Policv. Federal agencies shall use VE as a management tool, 
where appropziaze, to ensure realistic budgets, identify and 
remove nonessenrial capital and operating costs, and improve and 
maintain optimum quality 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 vork of agencies, and to provide a sound basis for identifying 
and reporting acconplishments. 

8. Auencv r e ~ ~ ~ n ~ i b i l i t i e ~ .  To ensure that systemic VE 
improvements are achieved, agencies shall, at a minimum: 

a. Designaze 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 
techniques. The criteria and guidelines should recognize that the 
potential savings are greatest during the planning, design, and 
other early phases of projectfprogram/system/product development. 
Agency guidelines will include: 

. (1) Measuring the net life-cycle cost savings from 
value engineering. The net life-cycle cost savings from value 
engineering is determined by subtracting 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 function. 

(2) Dollar amount thresholds for projects/programs 
requiring the application o f  VE. The minimum threshold for agency 
projects and programs which require the application of VE is $1 
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 requiresent 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. 

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

d. Provide training in VE techniques 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 requests to OMB. 

f. Maintain files on projects/programs/systems/products that 
meet agency criteria for requiring the use of VE techniques. 
Documentation should include reasons for granting waivers of VE 
studies on projec=s/programs which met agency criteria. Reasons 
for not implementing reconmendations made in VE proposals should 
also be documented. 



g. Adhere to the acquisition requirements of the FAR, 
including the use of VE clauses set forth in Parts 48 and S t .  

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 techniques will be applied in the next fiscal year, and the 
estimated costs of these projects. These projects should be 
listed by category, as required in the agency's annual report to 
OMB. VEPfs 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. pe~orts to Om. Each agency shall report the Fiscal Year 
results of using VS 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 31st of the calendar year, and 
should include the current name, address, and telephone number of 
the agency's VE zianager. 

The report format is provided in the Attachment. 

Part I of the report asks for net life-cycle cost savings achieved 
through VE. In addition, it requires agencies to show the 
project/progran dollar amount thresholds the agency has 
established for requiring the use of VE if greater than $1 
aillion. 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 appropriaze categories. 

Part I1 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 
quality improvements achieved through application of VE. 

Part 111 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. J n s p e c t o r s  G e n e r a l  a u d i t s .  n o  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 acczracy of agency reported value engineering savings 
and (2) assess the adequacy of agency value engineering policies, 
procedures and impleaentation of this revised Circular. 



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

11. Pelated Guidance. In general, value engineering investments 
should have positive net present value when discounted with the 
appropriate interest rate, as described in OH3 Circular No. A-94, 
section 8.c. For detailed guidance on value engineering, 
the appropriate sections of the Federal Acquisition Regulations. 

leiel u 
12. Effective date and Im~lementation. This Circular takes 
effect within 30 days of its publication in the Federal pecrister. 
Heads of departnents and agencies are responsible for taking all 
necessary actions to assure~effective:implementation of these 

I 
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 

1 
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 

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

Pursuant to subsections 6 (a) of the Office of Federal Procurement @ 
Policy Act, as aztended, (41 U.S.C. 401 et sea.), the Federal 
Acquisition Regulatory Councils shall ensure that the policies 
established herein are incorporated in the FAR within 180 days 
from the date this Circular is published in final form in the 
Federal Reuister. Promulgation of final FAR regulations within 
that 180 day period shall be considered issuance in a "timely 
mannerw as prescribed in 41 USC 405(b)." 

13. Sunset reviev. The policies contained in this Circular will 
be reviewed by OMS five years from the date of issuance. 

14. Inauiries. 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. 

I 
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Section 1 

VALUE MANAGEMENTNALUE 
ENGINEERING 

V.M.l .I. Value ManagemenWalue 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 managementAvalue engineering (VIMNE). 

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." 



V.M.1.2. Brief History 

The VMNE process began at General Electric (G.E.) 
during World War 11. The shortages of essential 
material during this period forced the adoption of 
alternative materials and methods to perform the 
required tasks ... I t  was then discovered that many of 
the changes resulted in less expensive and better 
performing products than the original designs. 

W.W.11 Larry Miles developed process to 
substitute materials 

1947 First VM/VE staff established at  G.E. 

1957/58 Department of Defense established 
program (Bureau of Ships) 

1961 Bureau of Docks established program 

1970 G.S.A. established program 

1988 O.M.B. Mandated (Renewed 1993) 



V.M.l.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. VlMNE plays a critical role in facing 
these demands by facilitating management of both 
change and cost, which provides profitability to 

I 

businesses in the long run. 

Over the past 50 years, VMNE 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 VlWVE 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? 



Mr. Arthur E. Mudge, a senior associate at Joy 
Manufacturing Company and a recognized expert in 
VWKE, focused his search for excellence on "Ten Tests 
for Value." 

(1) Does its use contribute value? 
(2). I s  its. cost proportionate toits 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. 



V.M.1.4. Communications 

Successful VMNE 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 VMNE program requires "open 
communication"and a lot of it. 



V.M.1.5. Project Selection 

The four basic types of KWVE 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 VlWVE projects: 

Projects should be in need of improvement. 

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

Projects should balance a mix of resources. 

Sufficient project information is vital. 

Top management must support the program. 

The end result must not be predetermined. 

Of these items, the most important is "management 
support." IF MANAGEMENT DOES NOT 
SUPPORT VMNE, "DON'T DO IT!" 

The next question is "When" to apply VM/VE. Figure 1 L 

provides some guidance. 



WHEN SHOULD VE BE PERFORMED? 

RBEAKEVEN POINT 
I 

I 
I 

I 
I 

I 
P L M O ~ ~ G  ,COP~CESNAL' DESIGN i i C O N ~ U C T I O I U  

PHME PHASE DEYPOP. I 1 
PHASE CONSR. 

DOrnlENT 
PHASE 

Figure 1 



The VMNE Team 

The expertise required for the VMNE team is dictated 
by the project selected. The VMNE methodology 
encourages a multidisciplinary team, providing both a 
broader perspective and a greater opportunity to 
achieve meaningful results.. A typical VMNE 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) 
Imagination (creativity, ability to retain large 
amounts of information) 
High degree of initiative 
Self-organization 
Personality (mature, stable, not easily discouraged) 
Cooperative attitude 
Experience (minimum of five years in subject f 

area) I 

VMNE 24 



V.M.1.7. The Job Plan 

VlWVE requires an organized approach that must be 
fobwed to gain significant results. In our VMNE 
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 is 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? 



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 VMNE 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. 



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 Identification\ Formulation 

The Information Phase consumes about 50 percent of 
the total effort. Gathering and preparing appropriate 
information before commencing a VMNE 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. 

I n  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 
accornpli~hed?"~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." 

A l b e r t  Einstein 



V.M.2.2. Sensitivity to the Original Designers 

In VMNE 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 VlWVE team must be sensitive to this fact 
and respect the work that has been accomplished. 



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 
equipmentfpersonnel 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. 



V.M.2.4. CostlWorth 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 VMNE team 
needs to determine appropriate level of cost for the 
project. 

AU 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 

VALUE INDEX 
COST 

WORTH 

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

A VI of one indicates good value. 



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 

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

VERSUS 

F 
LEAST COST ALTERNATIVES WHICH 
SATISFIES BASIC FUNCTION ONLY : BUILT-UP ROOF @ $4.00/SF 

FUNCTION COST ANAJ;YSIS 

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 - 
COSTiWORTH = $12.00/$4.00 = 3 

RESULT : POOR VAJ,UE 



V.M.2.5. Functions and FAST Charting 

Functions describe what makes a productlorganization, 
etc. work or sell. They are a description of purpose 
rather than physical properties. As you will learn later 
functions are the "guts"of VMNE. 

Functional Analysis System Technique (FAST) 
diagrams are used in defining, analyzing, and 
understanding the functions of a projectlprocess. 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 
Define, simplify, and clarify problem 
Define the scope of the problem 
Identifies missing functions 
Aid communication 
Aid cost visibility 
Aid creativity 



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. 



Customer FAST Diagramming 

Customer FAST diagramming is used when a broader 
look at the subject is required. Customer FAST 
requires the VlWVE team to focus much more on 
attributes that are marketable, i.e., demanded by the 
customer. Customer FAST was developed at a VMNE 
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 
Contribute t o  spatial arrangements 
Facilitate maintenance and repairs 
Furnish instructions and directions to user 

Ensure Dependability 
Make the product stronger 
Protect the user; make the product safer 
Lengthen the life of the product 
Ensure the reliability of operation 
Protect the environment 



Satisfy User 
Modify the basic function: faster, smaller, lighter, 
etc. 
Offer physical comfort 
Are desired by the owner 
Make it easy to use 
Make users' life more pleasant, e.g., lowers noise, 
etc. 

Attract User 
Emphasize visual aspects 
Project favorable image (trademarks, etc.) 
Make product appear stronger, faster, etc. 
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 
V W l T  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 spec5cs, 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 
protect 
transmit 
conduct 
retrieve 
change 
prevent 
shield 
support 
reduce 
collect 
measure 

Nouns 
environment 
torque 
flow 
report 
voltage 
oxidation 
sound 
weight 
productivity 
data 
distance 



V.M.2.7. Cost Modelling 

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

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

Bar chart 
Graphic 
Cost by function (box) 

Regardless of method chosen, the objective of the cost 
model is to display the high cost components, so that 
the VMNE 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?" "H~w?"~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? 



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: 
Possessed by everyone 
Can be improved through training and practice 
Challenges the subliminal mind 

There are four basic mental powers: 

(1) Absorption-the ability to accept knowledge 
(2) Re  tent  ion-the ability to recall knowledge 
(3) Judgement-the ability to think logically 
(4) Imagination-the ability to think creatively 

CREA TIVITY=IMA GINA TION+INSPIRA TION+ILLUMINA TION. 

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. 



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. 



Rules for Brainstorming 

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

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. 

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

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. 



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. 



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: 

The boss would not like it 

Our problems are different 

Headquarters will never accept it 

It just will not work 

It is against policy 

The specifications prevent the change 



V.M.3.6. Blast, Create, and Refine 

VlWVE 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. 



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 analysisphase 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 is 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 signifkantly 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 



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. 



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. 



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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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 PRESFNT WORTH EQUTVATdENT (PIQ OF A FUTURE 
AMOUNT OF $6700,7 YEARS FROM TODAY, IF THE MONEY IS 12% PER 
'Y'EAR 

SOLUTION 

PW = F/(l+i)" = $6700/(1.12)' = 

Figures 11 through 13 display a sample LCC analysis. 

5 9 v m  
1 



Figure 11 
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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 detailedcost 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 ViWVE 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. 



V.M.5.2. Information Required 

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

Material cost estimates 

Manpower costs to implement 

Total implementing costs 

Impacts on the affected group 

Preliminary layouts 

A plan to deal with obstacles 

Equipment availability 

Required implementation time frame 



V.M.5.3. Identifying the Customer's NeedsMlants 

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 



society and in large markets, this is probably the most 
effective for large companies. 



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 . F .... regularly scheduled meetings. This is a n  
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. 



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 V .  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. 



REMEMBER THIS IS WHERE IT HAPPENS! THE 
KEY WORD IS YES. 



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: 

Identification of the project studied 



Identification of the VMNE team members 

Brief summary of the problem 

Results of the functional analysis and the FAST 
diagram 

Technical data to support the VMNE proposals 

Cost model and VMNE proposal summaries 

Acknowledgement of contributions 

Sketches comparing before and after the VMNE 
proposal 



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: 

Present the report both orally and written 

Present an oral report immediately following the 
end of a study. A written report should be 
submitted as early as possible. 

* Use the VMNE study report 

Present the FAST diagram 

Maintain the critical good human relations 

Give credit to all who contributed 



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 



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

T3 
Tell them what you are going to tell them 
(introduction) 
Tell them (body of the presentation) 
Tell them what you told them (summary) 

S3 
Stand-up 
Speak-up 
Shut-up 



SECTION 7 

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 ideas 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 is 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 VMNE study project? 



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 VMNE Study 
Project authorization 
Projectstudy 
Implementation action 

Authorization Phase 
Leadership 
Project selection 
Management proposal 
Funding approval 

The Project Study 
Scheduling 
Participant selection 
Data gathering 
Team meetings 
The value specialist's role 



SCHEDULE 

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

Time (Week #) 
1. Planning 

Product selection 
Competitor(s) selection 

2. Preparation 
Costs 
Customer attitudes 
Preparation 
Field work 
Tabbinglcharts 

3. Vital Workshop 
Session #1 

Information phase 
Process material 

Session #2 
Analytical 
Creativity 
Evaluation 
Process material 



Session #3 
Plan/report 
Implementation 

22 
3 - 2 4  
Monthly 

Implementation Action 

The objective is to accomplish recommended changes. 

Broadcast recommendation 
Brief decision makers 
Prepare report 
Report progress 
Follow-up/Critique 



Section 8 

PROFESSIONAL DEVELOPMENT 

The objective of this phase is to encourage VMNE 
participants to increase their knowledge of VNWE and 
to share their experiences-with other professionals in 
an organized process. 

V.M.8.1. Professionalism and SAVE 

The success of V m  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 VMNE 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 



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

Any organization considering.establishing a VMNE 
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 VMNE 
Program1 

(1) Motivation 
Need to reducecost or desire to improve 
product value 
Introduction to VWKE 

(2) Orientation 
Introduction to VlMNE techniques 
Success stories 
Management commitment 

(3) Trial 
Appoint coordinator 
Hire ViWV2T specialist(s) 
Select projects 
Select ViWV2T teams 

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



Conduct workshop 
Present recommendations 
Implement recommendations 

(4) Installation 
Organize ICMYVE executive planning 
Obtain value specialists 
Establish internal motivators 
Cost reduction targets 
Value improvement goals 
Budget projects to meet targetslgoals 
Report results 

. - 
Establishment of such a program may encounter 
conflict especially since the VMNE 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 VlWVE specialist will 
overcome this conflict by integrating hisher efforts with 
other colleagues and contributing to the overall goals of 
the organization. 

Remember Larry Miles referred to the VMNE 
specialist duties as: 

THE COACHING OF CHAMPIONS 



V.M.8.2. Essentials Required and Measuring the Work 

To accomplish successful VMNE 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 VMNE 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 Appra isal-Examining the existing product or 
service, using the system to eliminate costs and update 
the process. 



Value Consultation-Assisting those who are in the 
process of creating a new product or service. 

Va lue Analysis Technique and System Training- 
Conducting appropriate courses, so that the earnings 
competence of the company will constantly increase. 



SECTION 9 

SAMPLE FORMS FOR VMNE 
STUDY 



VALUE ENGINEERING PROPOSAL 

STUDY PROJECT 1 
PROJECT 

LOCATION 1 

TEAM LEADERS 

CONSULTANTS 

VE SIGNATURE 

DATE 



INFORMATION 

ITEM UNDER STUDY 

BASIC FUNCTIONS 

FUNCTION(S) BEING ANALYZED 

SPECIAL CRITERIA 

USER'S: 

CODES: 

RESTRICTIONS: 

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



TELEPHONE CONVERSATION REPORT 

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

. - 

BY: 

4 





ITEMIFUNCTION COST MODEL 

STUDY ITEM 

TOTAL 100% TOTAL CONSTRUCTION COST 

. a  

$ 



FUNCTION ANALYSIS AND COSTIWORTH WORKSHEET 
PROJECR 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.I. is Value Index (CIW); CIW < 1 = GOOD VALUE; CIW > 1 = POOR VALUE; POOR VALUE ITEMS SHOULD BE STUDIED! 

A 

I I 

a m -  && 



SPECULATION PHASE 

Applied Creativity to Generate Alternatives 

Project: Study l teml~o:  1 - 



COST ESTIMATE 

PROJECT: STUDY ITEMINO.: 



LIFE-CYCLE COST ANALYSIS 
Using Present Worth (PW) Costs 

PROJECT: 
STUDY ITEMINO: 

terfaca Coste 

Other Initial Costs 

a. Maintananc 

Escel. Rate PWA F w t ~  

Eecal. Rets PWA F s t ~  

-no 



CRITERIA WEIGHTING PROCESS 

PROJECT: STUDY ITEMINO. : 

B C D E F G H  
How Important: 

A 
4 - Major Preference 
3 - Medium Preference 
2 - Minor Preference 
1 - LetterJLetter - no preference 

each scored one point 

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



VALUE ENGINEERING PROPOSAL 

PROJECT: STUDY ITEMINO. 
ITEM'S FUNCTION(S): 

8 
LOCATION: I 

VE CONCEPT 

SAVINGS 
I 

IMPLEMENTATION COSTS I IUUDINQ REDESIGNI 

I IMPLEMENTATION COSTS 

I I NET SAVINGS I 



VALUE ENGINEERING PROPOSAL PLAN 

PROJECT: STUDY ITEMINO. 



ADDITIONAL ITEMS FOR STUDY 

Listing of Items with Potential For Improvement I 
PROJECT: DISCIPLINE: 



Section 10 

VMNE ADMINISTRATIVE PROCESS 
STUDY PREPARATION 
The following information lists the s p e d c s  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 
accumulating 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 t o  
demonstrate how the value techniques are applied to administrative procedure 
studies. . - 

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. ORen some members of the team are very 
close to the project and can provide d,*ficant insight. Frequently, a company 
will identify a Troject Sponsor." This 1s usually someone from management who 
was either the initiator d 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. 

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 study. 
101 mn'& 



. Data and Ma* Rquired for 
Aamrrnchatve Syrterns anti- Study Meet 

1. Gather any company poticies and mitten procedures that define the 
present system. 

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

3. 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 assodated with each event (actual labor time) and the 
elapsed time (total time including delays) for each went. 

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

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

6. Identify the storage or filing requirements for completed forms. 

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

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

A key part of the project background information is customer/user information. 
Understanding the procedure from the customer's point of view is important. Xf 
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 

1 
annually? Are there any quality concerns or problems? These are all questionsl 
that should be asked before your value study. Many times the perceived wants 



and needs of the customers vary considerably f h m  their actual requiremenb. 
Up-to-date documentation from the customer/user can reduce many of these 
mi sunders tandings. 

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, efficiency, 
performance, timeliness and delivery are often important considerations in 
administrative studies. It is important that the team members understand not 
only w h a t  they are studying, but why , if they are t o  make their best 
recommendations. 

D P  SCOPE 

To improve the project, the parameters of the study must be clearly defined. It is 
important t o  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 
everq-thing 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 identifjtng the 
endpoints of the study, that is, where the study starts and stops. Then the key 
activities mithin those borrndaries are specified. The scope can often be d~rif ied 
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 desmied 
later in this chapter. 



8 
The Hiring Procedure project analyzed the steps required to fill job vacanaes in a 
rapidly expanding company. Expansion was being slowed and new market 
opportunities were being threatened because of delaps in hiring new people. The 1 
company was growing at a rate of over 200 people per year and it wau taking an 
average of 3 4  months to i iU each vacancy. The project debition worksheet shows 
how the team defined this project and scope. - I 

PROJECT DEFINITION WORKSHEET 

I SCOPE: ti11 thr 

I SCOPE DOES NOT I;SCLUDE: - dwkl I 
1 

I A\%UAL COST OF PRUJECR S i S  I 



The Inspection Reporting Procedure! project andyzed the actions caused by the 
initiation of a quality deviation report in a large manuEacturhg company. At the 
time the company was fighting a severe material qualitg problem caused by ncent 
upheaval in their supplier base. The project debition worksheet Aows how the 
team defined this project and scope. 

PROJECT DE-ON WORKSHEET 
r 

PROJEm. 
. - -  

OBJEclTvEs R c d u e c t h r B  . . . . 

mall3m?ypE. Bs&w - - - PROCEOURE (SELECTONE) 

SCOPE: 

SCOPE DOES NOT Pc'CLtDE Part 

A W A L  COSTOF P R O J E a  S 341.r16 
L 



Cost is one of the most misunderstood items in business today. The cost of the I 
product under study may vary greatly depending upon whom you ask and the 
level of cost they are accustomed to using. Is the cost f a y  burdened? Does it 
include profit? Is it just material cost? I 
The cost visibility techniques use costing ground d e s  to determine what in  
incIuded in the product cost and helps the team orgaaize the cost and understand 
the current cost situation and which elements are driving the cost. Typically 

I 
administrative procedure studies include ody labor, variable overhead and other 
direct costs such as forms, copying or mail. 1 
1. DETER%IINE TOTAL COST: I 

- 

Based on the costing ground niles, determine the total cost for the pmj& 
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. 

u 
2. DETERVDIE COST ELEXENTS: I 

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. DETER%llXE mCRE31EhTAL COST: 1 
This discipIine ilcntifies where our  costs ate being created on an incremental 
basis by each srep of a procedtrre. ,8 

4. DETERM I X i  .L?XV.sLLIZED COST: m 
To establish a bare 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 h u a l i z e d  Cost will be 
used at the end of the study to determine AnnuaIized Savings in the following I 
fa5 hion: 

,L,?UAL PROJECT COST - CURRENT 
o PROJECT COST .. PROPOSm 

= GROSS ANNUAL SAVINGS 
- ST OF CHANGE 

NET 1st YEAR SAVINGS 



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 I& 
side of the fonn and identify those performing the ta& across the top. Indicate 
the flow of operations by plaang circles in the appropriate locations, then insert 
the time per even%, cost per event, elapsed time and miscellaneous costa 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. 

1. Review the project scope. Clearly identifp where the project be- and 
ends. 

2. Walk through the process h m  the point the project begins until it ends. 
Ask questions of the people involved with the procedure to  better 
understand the c w e n t  problems. 

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

4. Start at  the b e g i d n g  of your project and identify each activity, in 
sequence, that is occurring in your project. List these steps down the left 
column of the seq.r?ence flow chart. 

5. Ident ie  each dspartment o r  labor classification involved in your 
process. List this idormation across the top of the sequence flow chart. 

6. Determine the average time t o  perform each task. This is the EVENT 
TflME for that task. -Us0 determine TOTAL TME for the task. The TOTAL 
TI&= 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.) 

7. Identify any other related costs, such as forms, file maintenance, 
copying, mailing, etc. Record this cost information in the M I S C .  
column. 





CONSTRUCTION STUDY PREPARATLON 

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. W e  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 improvement) are used to 
demonstrate how the value techniques ate applied to constmction design studies. 

. - 
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 Nanagement 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 t o  the project and can provide si-pificant insight. Frequently, a company 
will identify a sProject ~ ~ o n s o r . "  This is usually someone from managementwho 
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 &ey may face. 

Once the project is clearly understood, pertinent data needs t o  be gathered to 
assure the team has sufficient information t o  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. 



1. Description of project - outline specifications. 

2. Analysis of design. 

3. Site and building drawings. 

4. Cost estimates (preliminary design level) and/or budgets. 

1 5. Listing of all material and quantity requirements. 

1 6. Customer requiremenQ and features. - 

' 7. SpecScations and spec& codes. 

8. Name of Project Manager. 

In addition, the reference material listed below can be helpfid during the 
workshop. 

- Cost Estimating Books Dodge, Means, etc.) - Handbooks - Specialty Catalogs 

UPDATE C7,jST03LER b W S  A\i REQ- I 
A key part of the project background information is customer information. 
Understanding the project from the custorner/user point of view is important. Too 

I 
often we react to  what we th;nk 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? k e  there any project concerns or 
problems? Is the project projected as over or under budget? What is the 1 
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 8 



project constraints that are  not evident in the documentation (i.e., future 
expansion, environmental conditions, agreements wi th  local agenaes 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 actuaI requirements. Up-to-date documentation fiom the 
customer can reduce. many of these misunderstandings. 

ESI'ABUSH OBJE- 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 andlor 
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 firture expansions are often important considerations. 
It is important that the team understand not only what they are studying, but 
why, if they are t o  make recommendations that can best improve the project. 

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 indudes not 
only the structure bct 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), o r  existing structures or 
utilities that are being affected by the new construction. Therefore, it is important 
for the team members ta 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 constnxction examples. The 
total cost of the project shown on these worksheets was determined &om 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 TrJminp Center is a new fhciliity being added to a eamptw to expand training( 
capacity. It is being built next to the existing, d e r  fsdliw. A covered w h y  
w i l l  connect the two buildings. The architecture of the new hcility must be 

shown below on the project definition worksheet. 
I consistent w i t h  nearby buildings. The team d&ed their project and scope as . 

I 
PROJECT DEFINITION WORESHEET 

mtalEm 1 
ok]ECIIYkSc B&&is 1 

I 
PROJECI'TYPE: DESIGN - - (SEISCTONE) 1 I 
SCOPE: 



The Highway Improvement project was a 1.5 mile widening of a wo-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 environmental 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-ofhvay will need to be 
moved or demolished. The original design calls for the wildlife comdor (open 
culvert) to be converted to a box culvert with the road surface being placed on tap of 
the box culvert. The team defined their project and scope as shown on the project 
definition worksheet. 

PROJECT DEFINITION WORXSHEXT 
b 

PRWa Buhwav v mt 

Om-: &&rr roe 31;-;- 3 f i 6 4 r n  

PR-CTTYPE DESIGX - - P- C . .  (SELECT ONE) 

SCOPE: . . & o~rqv-n mmad w d  a _ n r n h . b _ ~  u * - z  a - ltt~titc drains uo 

p CfZ 0 

r-m3S c-..lcrai T;&r4f .~q*~  a r ~ , i c i + q n  

SCOPE DOES S O T  I'CLLDE: = o w e  ~uQ~-of.wav 

m U A L m O F P R Q J D C P . S ~ M  

COST MODEL - U r c c P ~ A S ~  (5L(XEZI3T 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 Vniform Construction Index (UCI) system, now better known 
as 3Iasterformat, to develop their cost estimates. This approach uses a trade- 
oriented format to structure costs. 



I Because this system was poorly suited for analysis and cost control, the Amen- . 

Institute of Architects and General Senices AdmiPistation developed a IB-- 

oriented fonnat, Uniformat, which blockr out the major cost dement8 of 4 
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 &om 
the trade-oriented Mastedormat to the system-oriented UnSormat cost modeL 
With the information structured in this format, the team job of d y h g  the 

8 
data during the study becomes less cumbersome. 

OccasionaIly, a project may not detail cost sufficiently with the standard 
Uniformat system descriptions. In this case, teams are encouraged to mod@ the( 
descriptions t o  better f i t  the project. The highway improvement cost model 
example in this section shows where this modScafion was necessay. I - 

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

1. DETER3fIbi'E T0T.G COST: 
First, determine the appropriate level of cost for the project. The total cost of a 
constmction project indudes not only the materid and labor for constkcfion, ( 
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 rhe t o t d  project cost. I 

2. DETEmmi COST ELEME,hFTS: 
To better rmdrrs:and the totd cost of a project, organize the cost into a cost I 
model. The coss model breaks down the major cost elements into two major 
coupings-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. I 

3. DETERMIX7: COST WITHIX THE SCOPE OF THE PROJECT: m 

Once the cost has been structured into a cost model, it is relatively easy t o l  
determine how much of the total cost of the project the team can affect. 
Typically, overheads, contingenaes, 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 

8 
identifying the cost within the scope of the project is to focus the team's 
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 @c 
relationships of all functions with respect to each other, (2) tests the validie of the 
functions under study, (3) helps identify missing fbctioas, and (4) broadens the 
knowledge of all team members with respect to the project. At fitst glance, FAST 
appears to be similar to a PERT chart or a flow chart. However, the basic 
difference between FAST diagwming and these other techniques is that FAST is 
kction-oriented and not time-oriented. The figure below displays the basic 
ground rules for developing a FAST Diagram. 

FUNCTION ANALYSIS 
SYSTEM TECHNIQUE DIAGRAM 
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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 Iies 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". 

2. To begin building a FAST Diagram, place the Basic Function just to the right 
of the leh-hand scope line. Then, ask the question, W h y  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 

3. 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 %ow" test, key on the Basic Fuiction 
and ask the qttestion, 'How is the Basic Function accomplished?" The 
function answer should be placed to the immediate right of the Basic 
Function. (Please note, the Tow" question can also be asked, Wha t  must be 
done?") The second test of Stlf works in the opposite direction. Ask the 
question, L?Vhy do I (verb) (noun)?" The answer should be the function to the 
immediate left. 

4. Continue building the critical path by asking 'How-Why" questions until 
you reach the right-hand scope line. The function that Iies 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 3-3 functions within ths scope of the project. If more than 5 
functions occrrt, the team may be developing a time dependent, not function 
dependent, criticzl path. Re-examining the 'Why?" question d l  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. 



5. The remaining secondary functions that are performed must atso be placed 
on the diagram. If the unassigned functions %appen at the same t h e m  
and/or 'are caused by* some h c t i o n  on the critical path, place these 
functions below the appropriate critical path function. When a function 
'happens all the timem, such as an aesthetic function, place it above the 
critical path functions to the extreme right of the diagram. 'One timem 
functions, such as set-up, assembly and packaging funcfions, are placed in 
the middle of the diagram above the critical path. Wnwankd Secondary 
Functions' are highlighted by placing a double-lined box around that 
b c t i o n .  

6. 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 E&4LMPLE&PRODUCTDESIa 

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 constntcted, the placement of the other functions is 
easily determined. h'ote that each FAST diagram is unique in some way. For-. 
instance, not all critical path functions have other firnctions directly related to 
them (i.e., no 'same time" o r  'caused by" hctions), and not all FAST Diagrams 
have 'all time" or 'one time" ftnctions. 
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FUNCTION ANALYSIS SY- TECHNIQUE DIAGRAM 
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FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM 
f?m- 
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FAST DIAGRkV E X ~ ~ P L E S - L M P L D ~ ~ A C ~ ~ ~ G  PROCESSES 

The following are enamplss of various FAST diagrams from manufacturing 
process studies. The basic function of most marluf'acturing processes is to 
PRODUCE PRODC'CT. This does vary, however, based on the scope of the project, as 
in the example of the Fan Assembly project where the basic h c t i o n  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 h a 1  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 Firling Operation 
example. 
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FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM 
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FAST DIAGRAM EIL~IPLE%ADbm?STR.TIVE PROCEDURES 

The following are examples of various FAST diagrams from administrative 
procedural studies. The FAST diagram of these studies is frequently 
characterized by 'critical pathw functions that desclibe 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 oftrn benefiaal in organizing i s m e  timew or "caused by" 
functions is to group related functions in different columns, under the 
corresponding critical pah& function. This is shown on the Hiring Procedure 
example. 
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FAST DLAGRALW W W O N S ' I % Z U C T I O N  

The following are examples of various FAST diagrams h m  constmction studies. 
The critical path shown on the Training Center is tppical 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 bf 
functions is to group related functions in different columns under the 
corresponding critical path function. This technique is shown in both the 
T m h b g  Center and Highway Improvemept examples. 

FUNCTION A!hiALYSIS SYSTEM TECHNIQUE DIAGRAM 
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The critical path shown on the Highway Improvement project is typical for this 
type of project. The firnctions in the top center P R ~ C ? '  WO-RS, iliXtNTU 
FLOW, PROCURE RIGHT-OF-WAY, and REPADZ CONSTRUCTION D U G S  are d 
one-time functions and occur before or during construction. 

FUNCTION ANALYSIS SYSTEM TECHNIQUE DIAGRAM 



COST-FUNCTION REIATION,CHIPS 

The team is now ready to consider a key asipect of Function Ad-, which is the 
determination of cost/function relationships. Cost-Function relationships direct 

I 
the team to the areas of greatest opportunitp. In other words, the team is able to 
iden* which functions are not providing good value. 1 
A Cost-Function Worksheet is used to help develop this technique. The fhctions 
w i t b i n  scope are listed across the top ef the form. Then the major cost groups 
(from the Cost VisibiJiv Worksheet, Cost Model or Sequence Flow Chart) are 

P 
listed down the left-hand side of the form with the associated inmemental or unit 
costs in the t o t a  cost column. 

1 
Next the fianction(s) impacted by each major cost group are idenaed. This k 
generally done by placing a dot or check mark in the corner of the corresponding 

I 
box. ARer 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 
~recise estimate. 

I 
- . - 

Finally, all columns are added vertically to determine how much cost is allocated 
to each function. Typically, 3 or 4 fitntions will be responsible for 605640% of the 

L 
total cost. Examples of various CostFunction 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. 

I 
I 



Section 11 

SAMPLE VMNE PROPOSAL 
VALUE ENCINEER~NG SERVICES TRANSWORLD (VEST) EXAMPLE VE STUDY 

SWDY NUMBER VE-2 1211386 

PROJECT GOLD DIKE. OR WASTE WATER TREATMENT PLANT EXPANSION 

LOCAnON COLD DIKE. -. OR . - 

TEAM MEMBERS 

JOHN TEAM LEADER (414) 123-1567 ' . 
DON [414) 321-7654 

T E R R Y  (41 4) 765-4321 ' 

LEE (37 6) 532-8975 

KEN S E C R E T A R Y  (376) 5 32-5260 

CONSULTANTS 

R 3 Y  ? 2 O J E C T  ENGINEER ( 6 3 6 )  442-3890 

LOU 0 i M CROUP (41 f) 123-5789 

LARRY ESTIMATING INC. (376) 532-3872 

HAROLD ELECTRICAL ENCR. (41 4) 123-7744 

J O H N  E S T I M A T O R  (414) 123-8521 

GARY A R C H I T E C T  t414) 123-7717 

VE SIGNATURE: 



VALUE ENGINEERING SERVICES TRANSWORLD (VEST) EX-AMPLE VE STUDY t 
ITEM UNDER STUDY HEADWORKS BUILDINC - COLD DIKE W W T P  EXPAN. 

e ~ s l c  FUNCTION(S) COMFORT WORKERS PROTECT EQUIPMENT 1 

FUNCTK)N(S) BEING ANALYZED SAME SAME 

SPECIAL CRITERIA 

USER'S: THE FAClLITY IS A T  THE MOUTH OF A CANYON WHICH PRODUCES STRONG 
WINDS AND ACCOMPANYING CHILL FACTORS I N  WINTER. LOTS OF RAIN. 
I T  IS ESSENTIAL T H A T  WORKERS ARE PROTECTED FROM THE WEATHER I N  
WINTER AND THAT THE EQUIPMENT BE PROTECTED FROM FREEZING. THE 

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

8lSTillCTIONS: THE FLOOR SLAB MUST RETAIN THE SPACINC BETWEEN EQUIPMENT 8 
AND h1ECHANICAL CONNECTIONS I N  ANY SCHEME. 

OESIGN HISTORY: (RESPONSIBILITIES. COMMITMENTS, STATUS. ETC.) 
EXISTING FACILITIES INCLUDE BOTH METAL AND BRICK BUl  LDINCS. SIN 
THE RECOMMENDED ALTERNATIVE USES METAL BUILDINGS, NO CODES OR 
RESTRICTlONS ARE ADDED TO THOSE APPLICABLE TO THE ORIGINAL CON 



I';<OJECl : COLD DIKE WWTP EXPANSION STUDY ITEM: IIEADWORKS BUILDING - 
B I D  ITEM (TOP) % OF CWE 
F. INCTION(S) (BOTTOM) 

PERCENT OF T O T A L  CONTRACT AMOUNT OF 
CWE I N  $ 

0 10 2 0 30 '1 0 50 60 70 80 90 100 
- -  ---- - 

20,875 

13,925 

129,863 

61,875 

25, oiio 

25,000 

40,900 

22,313 

-. - 
f (CAVATION 7 % 
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WALLS 30% 
TRANSFER LOAD; COMFORT WORKERS; 
EXCLUDE ELEMENTS; PROTECT EQUIP 
ROOF 18% 
INSULATE INTERIOR; COMFORT WORKERS; 
EXCLUDE ELEMENTS; PROTECT EQUIP 
LIGHTING 7 % 
BI I ICHTEN INTERIOR; INCREASE V I S I B I L I T Y  

CI-ECTRIC POWER SYSTEM 1 % 
Cf4ERCIZE EQUIPMENT 
-- 
l l V A C  12% 
CONDITION AIR; CIRCULATE A IR  

-.. 
l EISULATION 7% 
DEADEN AIR; BARRICADE MOISTURE 

t1EADWORKS BUILDING 100% 
COMFORT WORKERS; PROTECT EQUIPMENT 

I I I I I I I I I I 

-L .-. 
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. I 

I I I I I I 1 I 1 
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FUNCTION ANALYSIS AND COSTIWORTH WORKSHEET 2 or 2 

I'ROJECT: GOLD DIKE WWTP EXPANSION (EXAMPLE VE STUDY) STUDY ITEM: HEADWORKS BUILDING . - - .  
ITEM OR COMPONENT 1. : . FUNCTION(S) 

. 
UNDER STUDY i . ..... .;$< , . VERB,: ,,:, , 

lnillal Allarnallva: Mlnl.Qfalnslorm; Allernallvc Cosl (W): I.owcsl known cosl 10 s i l l i ~ l i l ~ l ~ f i l y  achieve llle ~ u f l ~ l i ~ f l .  

v.1, is value lndox (CW: C/W < 1 GOOD VAI 1~1:: C/W > 1 = I'OOI1 VAl.lJl': 1'0011 VAI 1J1: ITEMS SI.IOUI.0 STUDIED! 

. . .  , . . . . , . . ...:.. .. ... . ... .. . . .. ..:!. ..... ..;. ,. 
ELECTRIC POWER SYSTEM 

llV AC 

1 . .  
t -  
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~ 
I - 
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NOTES: Type 01 Funclbn : B I 
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EXAMPLE VE  STUDY 

SPECULATION PHFASE - A L T E R N A T I V E  

FUNCTION: COMFORT WORKERS FUNCTION: PROTECT EQUIPMENT 

1. PRE-ENGINEERED BUILDING 1. PRE-ENGINEERED BUILDING 
2. TENTS 2. PERMANENT LOCAL ENCLOSURES I) 
3. 2 X 4 FRAME, VISQUEEN COVER 3. AIR SUPPORTED STRUCTURE 
4. THREE-SIDED ENCLOSURE 4. RUBBER DOME 
5.  LEAN-TO 5. ROLLAWAY BUILDING 
6. WIND BREAKS 6. SPACE HEATERS 
7. RUBBER DOME 7. HEAT TRACE 

I 
8. LOCAL ROLLAWAY BUILDING 8. PURCHASE LOCAL ENCLOSURE 

WITH THE EQUIPMENT 
9. SPACE HEATERS 9. TEMPORARY LOCAL ENCLOSURES 

I 
10. LIQUOR FOR EMPLOYEES (ANTI-  10. LEAN T O  

FREEZE) 
11. POLE-BARN 11. THREE-SIDED ENCLOSURE 
It. OWNER-SUPPLY WINTER CLOTHING 12. SERVICE CONTRACT 

I 
13. LOCAL ENCLOSURE WITH THE EQUIP 13. ELIMINATE INSULATION 
14. LOCAL ENCLOSURES 14. STEEL FIBER CONCRETE DOME 
15. STEEL FIBER CONCRETE DOME 15. ANTI-FREEZE 

I 
16. AIR SUPPORT STRUCTURE 16. POLE-BARN 
17. TEMPORARY ENCLOSURES # 

1. PRE-ENGINEERED BUILDING(S) 
2. TWO PERMANENT STEEL LOCAL ENCLOSURES 
3. POLE BARN 
4. AIR SUPPORTED STRUCTURE 

t 
5. STEEL FIBER CONCRETE DOiME 
6. T1tVO PERMANENT STEEL LOCAL BUILDINGS WITH SEPARATE FOUNDATIONS 
7. AIR SUPPORTED STRUCTURES AND SEPARATE FOUNDATIONS 

I 
8. EXISTING DESICS (FORMED CONCRETE WALLS AND ROOF) b 

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



ANALYSIS MATRIX - GENERIC CRITERIA 

I STUDY NO: VE-2 12-1986 VEST 
COMFORT PROTECT u 

SUBJECT: HEADWORKS BUILDING FUNCTION(S) WORKERS EQUIPMENT 

( COMPONENTOF: COLD DIKE WASTE WATER TREATMENT PLANT EXPANSION 
COMFORT PROTECT 

I FUNCTlON FOR STUDY: WORKERS EQUI PMENT COST = 339.751 
100,000 = 3.4 

m DISCUSSION: VOTERS WON'T APPROVE THE BOND ISSUE UNLESS THE PROJECT 

) COSTS CAN BE REDUCED GREATLY. THIS IS THE 2nd o f  4 STUDIES T O  DO THAT. 

THIS fTEM HAS A VERY POOR COST TO WORTH RATIO. 

DESIRED CRITERIA 

E X E U N T - 5  VERY GOOD - 4 GOOD-3 FAIR - 2 PCX)A- l  

, 

, 

* 
FUNCl lON FOR STUDV: 

COMFORT WORKERS I u- 
I 

PROTECT EQUIPMENT i 

P I 

I I 
ALTERN ATlVES WEIGHTS : ' t  i i 3 . 1  9 ; ; . 5 I T i o "  I I 

1 5  . ; 5  1 2  1 3  2 5 
1 PRE-ENCI NEERED BUILDING I 0 4 

TWO PERMANENT STEEL LOCAL 
i 

, 2  ENCLOSURES 

, 3  POLE BARN 

, 4  AIR '  SUPPORTED STRUCTURE 
STEEL FIBER REINFORCED 

-5  PCC DOME 
TWO PERMANENT STEEL LOCAL 

. ENCL. WISEPARATE FOUNDATIONS 
A I R  SUPPORTED STRUCTURES 

7 AND SEPARATE FOUNDATIONS 

8 EXISTING DESIGN: A L L  PCC 

9 

10 



ALTERNATIVE EVALUATION 

PnOJECT COLD DIKE WASTE WATER TIIEATMENT PLANT EXPAN. STUDYITEM HEADWORKS BUILDING 

FUNCTION OElNG ANALYZED COMFORT WORKERS PROTECT EQUl PMENT 

, 

NO. 
-. 

5 

4 

3 

2 

1 

SELECTED 
ALTEnNATlVES 

EXISTING DESIGN 

PRE-ENCINEEREI) 
BUILDING 

STEEL FIBER RE- 
INFORCED PCC 
DOME 

POLE BARN 

TWO PERMANENT 
LOCAL ENCLOSURES 
(STEEL) WITH SEP- 
ARATE FOUNDA'NS 

ADVANTAGES 
--- 

1. CONVENl'IONAI- 
2. COMPATAI3I-I: W lT l l  EXISTING 

DESIGN 

1. VARIETY 01' I'INISIIES AVAILAOI-E 
2. MINIMUM 01- REDESIGN COSTS 

1. MAINTAINS LOW MAINTENANCE 
QUALITIES OF PC CONCRETE 

1. NATIVE MATEII IALS 
2. VERY FAST CONSTRUCTION 

I. LOWEST t IVAC DEMANDS: LEAST 
SPACE OF ALL  SCllEMES 

2. REDESIGN TIME I S  REASONABLE 
3. REDUCES LIGHTING COSTSlOtM 
4. VARIETY OF FINISIiES AVAILABLE 

DISADVANTAGES 

1.. COMPLEXITY OF CONSTRUCTION 
2. HEATING LOTS OF EXTRA SPACE 

1. I iEATINC LOTS OF EXTRA SPACE 

I. UNCONVENTIONAL APPEARANCE 
2. REDESIGN 
3. UNCONVENTIONAL CONSTRUCTION 

1. UNCONVENTIONAL ENCLOSURE 
FOR THIS  APPLICATION 

2. VERY HIGH HVAC REQUIREMENTS 

1. LOSS OF INTERIOR STORAGE 

' 

IDEA 
RATING 

5 

2 

4 

3 

1 

-. 
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V A L U t  t N I i l N t t H l N I i  PROPOSAL 
I 

ENCLOSES THE PlSTA GRIT. BAR SCREENS. DlMENSlONS ARE 23' X 28' X 
SCREENS AND LOADING AREA 16' HIGH AND 18' X 23' X 16' HIGH. 

WHICH ARE 2'-0" THICK AND 4'-0" WESTERN SIDE OF THE CASCADE 
WIDE, CARRIED TO A DEPTH 31-o" MOUNTAIN RANGE IN OREGON ALLOWS( 
BELOW GRADE 

THE TWO ACCESS DOORS WILL BE 
REPLACED A T  10 YEARS 

5,600 VE Study Costs plus 
8,400 Redesign Costs 



W H Y ?  

I ,:",::- SUPPLY 
WALLS 
. 

ENCLOSE SURROUND . ERECT - SUPPLY 
SPACE WALLS ,ROOF ROOF 

I I SUPPORT. 
C 

THICKEN FORM 
ENCLS EDGES SLAB 

. INSULATE 
I N T E I ~ I O R  

MOISTURE 

- 

'INCREASE 
Lt'FICIENCY 

I 

COLD DIKE, OR. WASTE WATER TREATMENT PLANT EXPANSION - EXAMPLE FAST DIAGRAM - DECEMBER ,986 

VALUE ENC;INEERIIJC SERVI(:FS TRANSWOIII I) ( V F S T I  W I I  L lAM I-. KELLY, PE, CVS . . 

CONTROL-' 
ENVIIION 

f 

UII ICI ITEN 

I 

I - , 
- 

w 

I'RANSPORT 
SYSTEMS 
, 

> 

INTERIOI< 
INCliEASE 

ENERGY 
* 

t - 
ENEItCI ZE 

I 
LUMENS - 

- 

. PURCHASE 
I ENERGY 

I I I C I ~ E R  I 
ORDER BASIC 1 SECONDARY (DESIGN I'IIASE) - 1 CONSTRUCTION E SUPPLY PHASE 

I 

INSTALL  
LIGHTS 



WORKERS I M  s,,200 

EFFICIENCY 

EQUIP 

~ n m k  A J  
EXCAVATE 0L16r.l(lL DLS. WHY? 

WALLS 

SURROUND CONNECT 
FLOOR WALLS ROOF ROOF 

SUPPORT' 
L L 

THICKEN FORM CREAT 
ENCLS EDGES SLAB- VOID 

- 
> - - 

rlr l  P R L - t d b  
 ALL^ /fie 

BARRICADE 

/3, I - 

CONDITION / 1 - ~ 1 ~ k ~ i ; / ~  7,.l"Ac ; 
AIR 

- I 

---5 ORDER -v-BASIC i SECONDARY ( I IESICN PHASE) CONSTRUCTION t SUPPI 
Y3J I - 

COLD DIKE, OR. WASTE WATER TREATMENT PLANT EXPANSION - EXAMPLE FAST DIAGRAM - 
I 4 - , I ,  r , l , l l - l - , l  . I - , -  rl . ..,, - . , , . . . . . . . . . I  - . .  , . ~ .  6 .  s-,., .... ,.. - ,,- - -Y  PHASE 

DECEMBER 
1 6  
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PROJECT COLD DIKE W W T P  EXPAN SHEET 1 OF 1 D A ~  12-1 986 

L ~ A ~ O N  COLD DIKE. OR .ESTIMATED BY TEAM 2 

COMMENTS 

COSTS IN DOLLARS 

ITEM QT/. 
ORIGINAL-CAPITAL COST 

FOOT1 NC EXCAVATION 140 CY 

FORM FOOTINGS I LS 

UNIT COST 

12.5OlCY 

I 

TOTAL COST 
Labor Materials 

1750 

POUR FOOTINGS 

FORM & POUR WALLS 

FORM & POUR ROOF 

THERMALIMOIST. PROTECT 

INSTALL HVAC 

1 2650 

I 16SlCY 

I 

I 
I 

57.7 CY 

LS 

LS 

LS 
LS 

I 9525 

1 129863 
1 61875 

1 22313 

I YO900 

! Z ~ O O O  

INSTALL POWER LS I I I I Z ~ O O O  

INSTALL LIGHTING LS 

OEhf COSTS-HVAC ANNUAL 

ALTERNATIVE il CAPITAL  

F~OTINC-THICKEN S L A ~  

PlSTA G R I T  SLDC.'~::?~$ 

1 TOTAL  I 1 318876 
1 1500 

I 
I 
i 500 

I I9300 

I i4500 

I I 
I 

SCREEN B i D C . 2 3 ' x i 8 ' x i 6 '  4 1 

COSTS 

2.3 C Y  

I 

1 351SF 

I 
I ~ I ~ I C Y  

I 301SF 

INSTALL HVAC 

INSTALL LIGHTING 

INST ALL POWER 

OkM COSTS-HVAC ANNUAL 

LS 

LS 

LS 

I 
1 
I 
I T O T A L  

I 
SINGLE EXPENDITURE 

1 13600 

1 8300 * 
I Z ~ O O O  

1 81200 

1 500 

I I 
1 1000 

I 
REPLACE DOORS-YEAR 10 1 2 

I 
( 500 1 EA 

I 
ATEAS IN JBLDGS. 

I 
I 

*RATIO REDUCTIONS DUE t o  THE DIFFER~NCE IN 
1 

OF ORIGINAL AND ALTERNhTE $1 I 
I 

6 I 







IMPLEMENTATION 

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

I 
PROJECT MANAGEMENT SHOULD REVIEW VE STUDY AND PROPOSE RECOMMENDATlO 
TO CLIENT AS REQUIRED T O  ACCOMMODATE THE CURRENT REVIEW SCHEDULE, 

I 

2 P90BLEMS AND HOW THN SHOULD BE OVERCOME. (PERSONNEL SHORTAGE = OVERTIME.) 
( m m w  MATERIAL = PROVEN s u ~ ~ f i n m s ,  nc.1 . . 

ONLY POSSIBLE PROBLEMS ARE POLITICAL AND INVOLVE INTERFACE WITH CLIENT( 

PROCEDURES (WHO DOES WHAq 
1. OUR PROJECT ENGINEER REVIEWS VE STUDY AND PRESENTS RECOMMENDATION 

I 
TO PROJECT MANAGER. 

2. OUR FIRM PRESENTS RECOMMENDATION TO CLIENT. 
3. CLIENT DETERMINES I F  RECOMMENDATIONS ARE TO BE IMPLEI%~ENTED. 
4. WE REVISE SPECS AND DRAWINGS BEFORE END OF DECEMBER. 

I 
I 

4. SUMMAilON OF BENEFITS VS. DRAWBACKS. 
. 

USING LOCAL BUILDINGS OF PRE-ENGINEERED METAL DESIGN W l L L  SATISFY THE 
BASIC FUNCTIONS COMPLETELY AND' COST THE CLIENT $232,709 LESS THAN THE 
CONCRETE AND BRICK BUlLDlNC I N  THE ORIGINAL DESIGN. 

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

THE L IFE EXPECTANCY OF THESE STRUCTURES SHOULD APPROACH 40 YEARS 
A T  WHICH TIME NEW EXPANSION WlLL BE VERY. LIKELY. 



-- -. 
LISTING OF AR€AS WITH POTENTIAL FOR IMPROVEMENT 

REMARKS 

ALL THE ADVANTAGES OF 
CONCRETE BUILDING WITH 
BENEFICIAL OCCUPANCY 
I N  114th THE TIME FOR A 
CAST I N  PLACE BUILDING 
(LOOKS DIFFERENT) 

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

I DESCRlPnON 

OTHER ALTERNATIVES 

STEEL FIBER REINFORCED 
CONCRETE DOME 

POLE BARN 

PRE-ENGINEERED BUILDING 

ESTIMAE OF 
WURS 
JNVOLVED 

206,000 

145,000 

194,500 . 

b 

[+ 26,845 FO 
BRICKWORK) ALL THE ADVANTAGES OF 

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

I 





Abbreviations 

CSI 
ccr! 
CPE 
cvs 
Dm 
FAR 
QSPR 
FAST 
1- 
LCC 
MVF 
NES 
W A  
PW 
ROI 
ROA 
SAFE 
SAVE 
W E  
UNIFORMAT 
VA 
VAMP 
vc 
VCP 
VE 
VECP 
VElC 
VEPR 
VPRC 
VI 
VIC 
VIP 
VSP 
VM 
WBS 

Assodamof-- 
~ F ~ p o u r i ' h a l p d e l a V a b u  
( h a n c h V a k J e A r u t y s l s ~ )  
ASO&&I l W i a  ger I'AvaIii del Vakm 
( I t a t i M V a r w ~  Atsociatian) 
AssociotcrVllur,specau 
lntamatPnr iCancaIbrBu#hg~SWim,md 
DocvnnPtion 
~ S p K i f i t a t i o n s l n s a i b a s  
cmf i edcos t~nerr  
C ~ ~ J I b t i m a t #  
~ V ~ s C u i a m  
D d e n s e e R -  
F e d e d ~ F b g u t a t i o n s  
G e n o d S e r v i w ~ P r o n r v n a n t R ~  
F u n a i o n h a i y s i s S y s t m T ~  
IndinnVab EnCinaartng SoaeLy 
Lits Cyck Cat 
Miles Value FounC!aiion 
N a t i w r a l ~ ~ S O C i C t y  
Present value AE&ysis 
Present Worn 
Ream on InvettTlrz; 
Return on Asses 
Sequential AnaJys;s sf Functional Bemeno 
Society of Americt! Vdue Enginaan 
Society of Japmtsc V3iuc Enginears 
Uniform Consthi~-;cn Esrimating Format 
value halysii 
Valw Analyss @ %!a3agUnent Practicw 
V alue Conaol 
Value Chai~e F-:t:oai 
Value Enginm:r; 
Value Enginwr; C.r!ge Proposal 
Valr;e Engine%?;; :-=anme Clause 
Value EnQncrer; =-=sram Requinmsnt 
Value Prosram F;s,!re!nent Clause 
Value Improu?m?e?r 
Value lncmtiva Crase 
Value ImprOvm.c7t hogram 
value study PrcgcsEi 
Value Managewr 
work 8reaieOv.- S Y - C ~  



Dictionary Definitions for 
Value Technology 

cost, dinet kbor - The amount 
expended for Wanes and wages m 
provide a product. 

accounts, code of - 1. A set of 
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 construc- 
tion, a hierarchal set of numbers used to 
represent the whole project [e-g.. Jle 16 
O i  CSI set or the 12 System 
UNlFoRMAT set]. 

assunnco, valuo - See value 
-yst 

banofit, function -The life cycle 
advantages. income. or revenue 
attributable to provision of a function. 

cost, msunti.1- All cost 
to provide basic function. 

charactwisticr, .runti81 -The 
minimal or necessary operational. 
maintenance, safety. perfomwce and 
reliability needs of the customer M i  
must be fulfilled. 

cost, heto y - See manufachuing 
cost 

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

altomrtivo, function - A differem 
method or way [in t e r n  of a product] to 
achieve the result desired. control, valuo - See value analyst. 

8nrlyri8, function - 1. The study of 
product performance using two words. a 
verb and a noun. 
2. The methadology of value analysis. 

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

cost, rnnurlizod -An economic 
technique to conveR any defined set of 
present value costs to an equivlent 
uniform annual amount for a fixed period. 

analysis, functional -A mam- 
ematical technique originated by VitC 
Voltena in 1887 involving the use of 
integro-differential equations. 

cost, function -1. The proportion of 
praduct ccst allocated to functions 
pericned by the product. 2. All costs 
directly assocrated with 1r.e geecirmance 
of a cmcular funct~on. 3. Costs required 
for E e  realization of a function. 

cost, application - See customer 
cost. analysis, Mum value - An 

economlc technique to accmclate 
costs occumng at var~ous points in a r n  
to their equivalent value at a spec~fies 
future point in nme. 

cost, breakeven - 1. The point. for 
a glven quantity of product. where the 
cost to purchase me product is the same 
as the cost to manufacture it in-house. 2. 
Tne quantity st which two competing 
acquisition alternatives are Qqual in cost 

cost, general& administmtivo - 
A special classificaoon of ovemead cost 
nornzlly appornoned to Products and 
incluees salaries for sxecutlves. manag- 
3s. acm~nistraove snd clerical staff as 
well as general oifica suEolies and. 
esuloment. markeilcg and 3s specified. 
may !rclude advancec 5esll;n. research. 
acd I r e r  admtnistraovo costs. 

analysis, lite cyclo cost - r i e  
comparison of accsptable alterna:!.;ss 
on the basis of their contribution tc !!k 
cycle costs using crssent value Or 
annualued cost memodology. 

cost, conversion - The money 
expended to canven raw material. or an 
unfinished proauct. into the desired 
usable end product. analysis, prosent valuo -An 

economic technique to discount cosw 
occumng in future years to their eauit 8- 
lent current value and sum them. 

cost, incromontal - 1. h e  differ- 
ence In product cost between estab- 
llshed incremental levels of product 
performance. 2. The add-on. altername. 
accessory or choice cost which takes 
into account the ava~labillry of extstlng 
resources when add~ng a new system. 3. 
Also referre8 m as varance cost. 

cost, customer - Product price of 
acquisition pad by a customer. 

8nrlyris, valua - 1. A method for 
enhancing product valw by knprwrn; 
me relabor,Sntp of worm & cost thr0~s.t 
pla SW6/ Of ~u~cQU'I. 2 A MlhOdOkC! 
using an organized approacn rpb play] 
with an organized effort [mumdisciplina 
team] m provide required functions at 
lowest overall cost consistent with 
achieving required acceptance or 
performance. 3. The determination c i  3s 
value of product functions as perceived 
by me user/customer in the marketplace. 

cost, dovolopmont - 1. h e  amount 
spent on ProaLct research. design. 
models. utbt PrCduCDOn. tesnng. and 
evaluation. 2. Cost n o W b  ~ w s d  
product ovemead and drtmbutod as 
fixed cost over an estimated n M b w  ot 
products to be produced. 

cost, indlnet - 1. See overhead 
cost. 2 Also called lndtrect burden. 

cost, indiroct kbor - The amount 
expended for employee benefits. i.e.; 
rebrement. health Insurance. vacanon. 
omer leave. unemploymenr compensa- 
tlon, and muses. 

cod, ditfenntial -The difference in 
me life cycle cost between NO compet- 
ing alternatives 

cost, direct - 1. 'Cost that is directly 
identifiable wlm and ambutable to the 
production of oee specified product. 2. 
Cost mat cannot be allocated to more 
than one product 

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

analyst, vrluo - One who uses 
value analysis metnodology to study 1 
product and search for value improve 
ment. 



Dictionary 

eost, labor -The sum of dirsct labor 
cost and indirect labor cost 

eost, IH* cyek - 1.  The swn of ail 
acquisrtion. operation. maintenance. use 
and 'disposal costs for a product over a 
specified penod of time. 2. The sum of dl 
costs for me development. procurement 
production. and installation of a product. 
as well as for its financing. twes. 
operation. logistic suppon. mainttnarce. 
modification. repair. replacement and 
disposal over the period of its useful life. 
3. In manufacturing it is also refened to 
as the sum of development production. 
and appliition cost. 4. The ewnomic 
measure of value. 

cost, logistic support - 1. The cost 
of spare and replacement pant and 
equrpment with associated inscallatior! 
labor. 2. The cost of periodic nance- 
nance and repair. 3. The Cost fcr those 
acbvities necessary to plan for and 
provide supporr programs. such as 
logistics. and field engineering. publica- 
tions. supply support. spares. craning. 
admin~saation of logisnc funcbons. and 
repair coordination. 4. In me military. me 
cost for Cetails pmbracing the transwc. 
quartering. and supply of troops. 

cost, I O W ~ S ~  total -The lowest irk 
cycle cost. 

cost, manufacturing - Tne sun of 
the costs axpended for direct material. 
Uirecr labor. anu factory ovemead costs 
for a product 

cost, material - 7.  The cost 
expended for raw or purcMeu rnateri- 
alS needed to produce a product 2. 
Normally 1nCludeS the cost for packag- 
ing. inspection. sh~pging. and d e l i i  of 
pvchased rnatems. 

cost, non=rocurring - 1. Items of 
cost mat represent one time expense a? 
predicted times in the future. 2. Normally 
includes the cost for packaging. 
inspection. shipping and delivery of 
purchased materials. 

cost, ov.rh*ad - 1. Costs a p p  
t i e d  to products from overhead 
accounts. 2. Costs which cannot be 
spec~fically and directly charged to a 
slngle product as belng solely incurred 

by mat product such as development 
supervis~on. tooling, maintenance. heat. 
power, light, buildings. taxes. and 
financing. 3. UsuaIly fixed costs. 4. Also 
called indirect costs or burden. 

CO* 0wnOf8hip - 1. Thc Cost b 
acquire. operate, maintain, repair. and 
'dispose of the product during its pencd 
of use. 2. The cost m possess the 
p~OdUCt including JI finance charges. 
taxes. insurance. and loss of product 
use when ~t is out of m c e .  

cost, product - 1. The sum of 
manufacturing, general and administra- 
tive, and selling costs. 2. The btal 
expense to produce a product, 3. The 
transfer of money. labor, time. or other 
personal items to achreve an objective. 
4. One component of pnce. 

cost, production - See manufactur- 
ing cost. 

cost, recurring - 1. Repetitive 
production costs mat vary or occur wiUi 
me quantity belng produced. 2. Cost 
expressed In t e r n  of a recurring direct 
unit cost of production of an item 
consisung of lawr. direct burden. 
materials. purchased pans. expendable 
tsoling. quality control. test InspecDon. 
packaging. and ShloQtng. 3. Costs which 
are repebtive vlroughout a product's 
useful life. 

. . - 
eost, nlative - 1. Differential cosrs 
between various products of functions 
rather [han actual or absolute costs. 2. 
Costs which show Order of magnitude 
only and the order of expense from 
greatest to least 

cost, nplacomont - Fuaue cosm 
to repwe a proauct or product compo- 
nent whlch is expected to occur dunng 
me product life. 

cost, rotrotit - The cost to incorpe 
rate a product improvement or naces- 
sary change Into an older product 

cost, standard - 1. Cost calculated 
on accepted productivity and marerial 
rates used as a norm agalnst which to 
compare actual performance. 2. Costs 
accepted as me basis for budgeting or 
allocation of funds. 

cost, suppliu - The price a 
manufacturer pays for generally off-* 
shelf purchased pam. materials, and 
supplies as conffasted with 'sub- 
contractor costs' who generally do soars 
degree of product manufacturing. 

cod, total -1. All cost for someone to 
acquire. use. enjoy, maintain. and 
dispose of a product plus the time. effort 
and risk of buying. 2 See life cycie cost 

cost, unmcorrrry - 1. Costs for 
functions not desired, 2. Cost for quality 
or performance above that needed by 
the user. 3. Any cost which does not 
contnbutc to value. 4. That portion of the 
cost of a product which does not 
contribute to essential funcms. ' 
required performance. or marketabiri. 

eost, variabl* - Direct or indirect 
costs which change directly with the 
quantity of. or conditions under which, 
products are produced. as distinguished 
from fixed costs. 

cost, varianco - See incremental 
cost. 

eost, vendor - See supplier cost. 

dollars, constant - Ecsncmic value 
expressed n terms of the purchasing 
power of the dollar in the Sass year: i.e. 
both inflation of cost anc! me time value 
of money are reflected mrough use of a 
discount rate. 

dollars, eurnnt - Econom~c value 
expressed in t e r n  of actual prices each 
year. including inflation: i.e. present or 
future value of current dollars IS deter- 
mined by usmg the nme value of money 
rather than a d i n t  rate. 

mginoer, v8Ium - One whg uses 
value engineering metnoaology to study 
a product and search for value impme 
ment 

anginowhg, wlue - 1 .  The same 
as value analys~~ except wtm emphasis 
on applianon during product develop 
ment andlor design. 2. The ~ncorporation 
of tuncwns onto products considered of 
value by the user. 



Dictionary 

estimate, cost - 1. A croduct 
represenring the ut and science of 
predicting cost or price. 2. The summa- 
Don of unit quantities of labor and 
material multiplied Sy unit CO& of labor. 
material. overtlead and profit for 
providing a product under a ~ F ~ i f i t d  
set of conditions. 

factor, discount -A multiplication 
number for converting cost and benefits 
occurring at different times to a common 
basis. 

FAST, customer - The same as a 
technical FAST diagram except me 
same four supporring funcbns 0.a.; 
assure dependaSility. asam corns- 
nience. satisfy use. auac: user1 &ways 
acpear imrneciaitly to the ngi; of tt.e Ieft 
scope line. 

FAST, technical - i. F 2iaym- 
ming ttchnigue n grl-silcc;ly S ~ V  ~e 
iosical raabcns2ips 21 ne Lnc3cns sf a 
prcduc: 2. Prcduc: firnctiocs ds~layed 
horizontally in Siasram fom c;sing n e  
following rules: ntGner order functions 
agoear ro me left msu+rin$ -..-~hy' a 
function occurs: lower oretr fr;nc;ions 
spear to the risht msvter:Es '?ow' a 
function occurs: iur.cSons cc:-r3ns at 
y e  same nne taoesv -renca!>/ Se!cv; 
c r ; ~  ancmer: sc:pe Ilnes tccss in~ 5 2  
scope of h e  vi?!ue study are :ixga 
vor;tally: mc casis knc~cn :r Pe 
orcduc: is Cefi~ed as Serng icne5iar2ly 
to h e  :iSirt of tClt left scope !;rt. 

function, aesthetic - 1. A fundon 
aescribing esism value raze? 3a;i cse 
value. 2. A funcdon aeuibues;e m 
pleasing user ramer man c:Embuting 
performance. 3. A funcson 3at inc?iccss 
product taatures nat axceec its rec3~1- 
caI unliry or p e + o m c e  racairment. 4 
Also referred to as e s ~ e  vaue. 

function, basic - 1. Thzt wrucwnrC? is 
essential to z e  performanct of a user 
function. 2. The Function describing me 
prlrnary utilitariar! characterisnc of a 
product to fulfill a user requirsment. 3. 
Also called prmarf or esse?:iaI h;ncsan. 

function, critical - A cmeinanon 
of the Sasic an12 Selected rezuired 
secondary or depenaent kr.c::ons 
detining me means used to 2ch1eve 
wol'dab~lity of me product. 

function, critical path -One of 
me set of bast and dependent functions 
mat meet me 'how' and 'why' logic on a 
FAST diagram forming a path of 
sssenoal funcnon without which me 
product would not Perform. 

function, depondont - 1. Lower 
order funcaons. to the nght of each omer 
on a FAST diagram. that are succes- 
sivety dependent on the one to its 
immediate left for its existence. 2 A 
function mat depends on a higher order 
funcaon for its existme. 3. A function 
which exists or is chosen in order b 
acnwe a basic funaim. 

function, essontirl- 1. A function 
describing a characterisric wi7ich is 
absolutely necessary b a products 
ability to perform the user function. 2. 
Also called the necessary or required 
hncaon. 

function, esteem - See aesihetic 
kncaon. 

function, higher order - 1. A 
fundon which is a goal rather lhan an 
objective. or an objectwe ramer man a 
task. 2. A funcffin mat is mar4 abstract 
man specific [i.e.: 'feed people: is a 
kigher orSer functior: than 'Cisuibuu 
focrd stamps']. 

function, independent - 1. A 
funcaon that does not depend on 
another function or on the mebrad 
selected to perform mat function. 2. A 
function mat occurs 'dl me time.' 0.e.; a 
pan or assembly may have b 'resist 
conasion' regardless of what other basic 
or secondary funcaon mat part is 
parform~ng]. 

function, lower order - The 
oepesrtc of a nlgher order funcdOn [tasks 
famer man objecaves. specific ramr 
than abstract]. 

function, n u e s u  y - See 
essenaal function. 

tunction, nonassentbl- See 
unnecessary funcwn. 

function, primary -See basic or 
essential function. 

tunetion, requid  - See essmial 
funcoon. 

function, -on& y - 1. The 
manner in which the basic was 
implemented. 2 A function indicahg 
Wity.  de~WabiIity. whmum. 
convenience. amactivaness. 8nd 
senaal sarisfaction beyone that readeel 
to satisfy minimum user needs 3. 
Includes wpporcing unwanted. umeces- 
saq.  and required functions. 

functions, roquind 8oeondrry - 
A secondary function lhat is essmtkl Io 
support the perfomwce of the &sic 
function. 2 A fwction mat may result 
fmn specified design criteria 

function, sell - 1. A function that 
provtdes primarily esteem value [such as 
'inprgvs styl9' or 'mnance d c r a l .  2 A 
funcson that may result from swcdia 
des:sn cfitgria. 

- - 
function, supporting - 1. A 
h;ncaon required by tke w r  b make a 
prodct sell. 2. A function tnat inceases 
accectancs. 3. A funcaon to assure 
dependability, assure convenience. 
sztisfy user. or a=act user. 4. Alsj called 
a se!l Function. 

function, task - S e  usar bcnon. 

function, use - Se? wcrk function. 

function, user - 1. Tnai hcoon 
pe&med by a srcauc: causes its 
purcnase by a r;ser. 2. The fwr- 
pedrma by an employes for me 
company. 3. Also reierrsd to as a task 
funccon. 

function, u n n e c e ~ y  - t .  A 
hmcacr. not contri3uung to Ux utility or 
asstrcPtlity of me product. 2 Also 
r e f w d  to as a non-essenoal tuncSon. 

function, unwantad - 1. A negative 
Funcaon caused t;y the me- used b 
achteve me bas~c function. [i.e.: such as 
heat geflerated fram lighbng which often 
must be cdored]. 2 Also called an 
undes~rable function. 
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function, work - 1. A function whlch 
is essential to make the product or 
seMce perform as intended. 2. A 
function that provides use Mlccz. 3. Also 
called we  function. 

mirmrtch, value -When function 
cost does not fit or match user/customr 
function attitude for a given function. 

ownamhip, cost of - See life cycle 
cost. 

pmriod, study -The same as Tie 
span. modal, cost -- 1. A diagrammatic 

representanon of cost based an a 
h i  strucawe (ohen work brctak- 
down stnrchus] of product camponants 
or functions. 2. A model which sums to 
the total cost of the product 

improvamont, valw -The same as 
value analysis except with me emphasis 
an application to improve @&Mg 
products. 

pkn, job - A  sequential approach for 
conducting a value study, normally 
consisting; an infcrmation step andlor 
function anatysts step review or imple- 
mecltabon step. and an optioMl foilow- 
up or measurement step. index, valuas - 1. The monetary 

relabomhip of function worth to function 
cost [expressed as Vl-MIIFC] where V 1  
is never greater than unity. [e.g.; 
V14.79],  2. Sometimes expressed as 
function cost P/l,=FBEFC]. 

mockl, on- - 1. A diagrammatic 
representation. in a hiiarchal structure. 
of the quantity of energy consumption 
caused by each of the product's 
components or functions. 2. A model 
which sums to the mtal energy used by a 
product 

planning, valw -The same as 
value aMlysa except with emphasis on 
a p p i i i  b strategic directbns of new 
product deveiopment orgamzatm . . 

mat- phnning. or filling market 
niches. invastmant, nturn on - In value 

analysis, the ratio of me dollars saved 
versus me cost of performing and 
implementing the study [normally 
expressed similar to the follow~ng: 
ROI=S8: 11. 

modal, LCC - 1. A diagrammatic 
representation. in a hierarchal smrctwe. 
of the present worth or annualized 
expenditures relating to a product for a 
specified penod of hme. 2. A modei 
which Sums ro me total life Cycle cost for 
a product. 

pnvantion cost - The elimination of 
unnecessary cost during the devebp- 
ment stases of design or operations. 

price, customar - I .  The fix&sum 
of money or amount of service given or 
required to transfer ownership of 
products. 2. Normally the sum of product 
cost plus profit 

Iifa, dosign - The period oi time 
intended by the designer for product 
we: under expected levels of use. 
maintenance and repair, before prcduct. 
disposal and/or replacement. 

modal, rpaca - 1. A diagrammatic 
r9DresentabOn. in a hierarchal structure. 
of the square foot (or other unit of 
fleasure) of area or space allocated to 
eacn component of a fac~lity. 2. A mdel 
wh~ch sums to the btal amount of area or 
Scace in a Sullding. 

profit, product - The difference 
beween groduct pnce and cost where 
[pnce=cast+profit]. 

IN., product -The period of time 
product is actually used. mainmnea aRd. 
Or repalred before be~ng taker: 3ut cf 
service. program, value - A stated plan or 

procedure that uses value rneeodokgy 
as its basis for optimlzlng total cost. 

modal, tlma - 1. A dizgrammatic 
representation. in a linear form, of the 
duration to perform all tasks associated 
with obtaining a product. 2. A model 
which sums to me total length of bme to 
obtarn a product and accounts for 
overtapping mels of concurrent effort 
[i.e.; a PERT chart]. 

Ilfa, usaful - me period oi sme oi 
needed use by me customer for a 
product proposal, value change - 1. A 

change submitted by n-house personnel 
to improve the value of a product 2. Also 
called a value engineering aroposal 
(VEP). 

tifa, oconomic - 1. That period of 
brne over which an Investment is 
considered to be me b e s t  cost 
e - M O V O  fOl ~ a ~ f y n g  8 sPW& need. 
2 . T h e p ~ o f t i m e u s 4 d m ~ ~ f y  
obtarning a product from a huna8i 
star~dpcnnt as reflected by 8 contract 
period. lease. mortgage. ban a$- 
ment statutory limitafm, warranty. 
deDreciation. method, etc. 

modal, worth - 7 A second set of 
mmben. n me same un~tt of measure. 
~poseuontneranwtormatuscsd 
for a cost model. energy model. LCC 
model. space model, or time tnOdel 
wh~m represent the worth of that modd 
element 2. A model which sums to the 
total worn of a product for me resource 
measured. 

proposal, valm anginwring - 1. 
Thasamesta~a1ws~pr000Sill.2 
See luo value cnange proposal. 

proposal, vdum anginamring 
ch8nga (VECP) - A change submit- 
ted by a contractor. pursuant to a 
contract provision. for the purpose of 
reducing the contract pnce or life cycle 
cost of the product under contract. 

manrgament, valua -The same as 
value analysis except w~th emphasis on 
applicat~on as a management techn~que 

objective, valua - 1. The same or 
necessary performance or acceptance 
at lower cost. 2 Better performance at 
the same cost. or at a hlgh€?r cost if a 
greater market share 1s thereby obtain- 
able 

mathodology, value -The study oi 
the relationship of cost and worn to 
funcbon for any product. In a nrescnbed 
manner. using the lob plan. 

proposal, valum study - A recorn- 
mendation. resulting from ut~l~z~ng value 
methodology, lo change a product so as 
to achieve greater value andlor reduce 
overall cost. 
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quality, required -The m i n i  
level of product perfomwce necessary 
to satisfy the customer (not to be 
confused with the word W e .  

rate, discount -The rate of interest 
refkcling inffatKvl and the time valw of 
money that is used in the d iount  
M to commn costs and b e  
occurring at different tbrww to a c m  
time. 

tachnology, valuo -- 1. The term 
used in the science or art of applying 
value me-, 2 The specific 
method or process of value analysis for 
handling a cost pmbm. 

valw, 8ostImtic -See esteem 
value. 

value, annual - Past or future costs 
or benefits expressed as an equivdmt 
uniform amual amount taking into 
account Um time value of money. 

value, eost -Archaic. see use value. 

value, .eonomit - 1. The relation- 
ship of bedi ts  (utility) to cost as seer! 
by the user. 2. The life cycle benefits as 
related to Ihe cost of ownersn~p. we. 
and disposal of a product. 3. Its CornGo- 
nents are rrsle value, esteem value. and 
exchange due. 

value, d e e m  - 1. The monetary 
sum a user is willing to pay for funcnons 
providing prestige. appearance. andlor 
other nonquantifiable benefits. 2 The 
relative v m  a user places on the 
aesthetic iulcoons provided by a 
product, 3 The monetary measure of me 
functions d a product whiih contribute 
10 irs dewability or faiability but not 10 
mqutred hncaonal pertomunce. 4. The 
mmateddesintopossesstorUwtakr 
of poseaiim. 5. Alto nfsrnd ao u 
aesmebc due. 

value, uslunge - 1. The monetary 
sum for vrlich a product can be traded. 
2. The maker value of a product at a 
given pon in time. 

value, fmction - 1. The relationship 
of functionworth to function cost, 2. See 
also value idex. 

value, Wuro -The equivalent value 
at a specified time in the future of 
estimated recurring and replacement 
costs expected during the lii of the 
product 

mlw, good-1.Thatwhidrocffa 
when a product has masonabb cost and 
desired performance as demined by 
the user. 2. The lowest life cycle cost to 
reliably accomplish a function. 
3. A relative 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 w i i l i i  buyer and a w i l l i i  sdkw. 

valuo, maximum -The lowest life 
cycle cost m reliably accomplish the 
minimum required pertormance. 

value, pmrceivd -The user's view 
of benefits rece~ved and the price of 
acquiring me product. 

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

value, prmsent -The economic 
procedure to account for the time 
equivalent value of past, present, cr 
future costs at the beginning of a base 
period. 

value, product - 1. The relationship 
of benefits m cost which conforms ID a 
user's wants and resources in a g i m  
situation. 2. A specific combination of 
use. esteem. market and exchange 
values. 

value, mhragm - 1. l ' h ~  &dual 
value of a ~ r W u c t  n u  of disposal costs. 
~ m a y U w a f m m r e m o M l o r ~ e  
ment of the pruuuct aurmg UIO study 
pemd. 2 Also [he revdual value from 
me sale of me product during or after the 
study p-. 

value, urn - 1. The monetary 
measure of the functional properties of a 
product which rel~ably accomplishes a 
user's needs. 2 h e  life cycle cost 
(worth to cost rsratronshlp) considering 
user funcaon only 

visibility, cost - 1. The display of dl 
costs for a product in one format at me 
time. 2. The b r e a m  down and identifi- 
catiu-~ of costs hidden thrcugh aggrsga 
tion. 3. Obtatned through use of a cost 
model. 

~ 0 r l u h o p , 8 w W - - A  
workshop approved by the Socity d 
Anwian Value Enginears for meeting 
the minimum training reqoinwnents Gu 
count as credit toward becoming a 
certified value specialist (CVS). 

workshop, VE - A group meem to 
cany on the work of conducting a value 
study of a product. 

worth, function -1.Thelowea 
overall cost that is rewired to perform a 
function. 2 The least cost aMiMbh 
through the use of a functional equiva- 
lent, 3. The cost of a function without 
regard m the consequences of failure. 4. 
Referred m as the value of a fun* in 
some texts [not a preferred usage]. 

worth, pnsmnt - See value. present 

year, basm -The year to whiih all 
future and past costs are conwerted 
when me present value metnod is used. 
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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-?he Stepping Stones to Good Value by Thomas . - 
Snodgrass and Muthiah Kasi. 

You and Value iViatnot by William L. Kelly. 

Techniques of Value Analysis and Engineering by  Lawrence D. Miles. 

Value Analysis Handbook by Purchasing ~ a ~ a z i n e .  

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



Videos: 

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

I 
Keeping the Competitive Edge with Value Analysis by Philips Ind. I 
The Story of Value Analysis by Larry Miles. I 
Discovering the Future--The Business of Paradigms I 


