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ORGANIZATIONAL IMPACT OF VALUE ENGINEERING
WITHIN THE AEROSPACE INDUSTRY

CHAPTER I
INTRODUCTION

Value as the conceptual measure of the worth of a good has
intrigued economists and philosophers for centuries, but today
pragmatic business managers and engineers are utilizing this term
to describe a new and dynamic managerial tool. This approach con-
sists of a set of techniques which has been termed "value analysis"
or "value engineering," but the essence of the method is an or-
ganized effort directed at analyzing the function of systems,
equipment, and supplies for the purpose of achieving the stated
function at the lowest over-all cost, consistent with requirements
for performance, reliability, and maintainability,

The beginning of value analysis as an organized technique
dates from 1947, when L, D, Miles began critically evaluating
General Electric's consumer products. From the start, Miles tested
and refined the basic concepts of this technique, and today they
constitute the heart of the methodology of value engineering.

Regardless of the level of application, the method centers
around determining the function that a particular component, part,

1
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or item must perform, In light of the required performance, all
costs for providing the function must be determined and studied in
detail., From these data, and information supplied from in-house
sources as well as outside suppliers, alternative methods of pro-
viding the required function can then be developed. Detailed study
of the various alternative solutions, as to their technical and cost
feasibility, allows the value analyst to judge the desirability of
the various alternatives, and to recommend a program of action to
attain these functions at the lowest optimum cost. This procedure
in its broadest form is essentially the application of the scien-
tific method to one of the many important problems facing management
today.

Like so many new areas of study, value engineering is
plagued with a problem brought about by the lack of a standard
terminology. The multiplicity of descriptive terms utilized by the
various firms that constitute the defense industry presents a
serious semantic problem in attempting to study and analyze this
rapidly developing field. For example, for years the term "value
analysis" was used to refer to the evaluation of value by a pur-
chasing department, Later, when essentially the same techniques
were applied on the design level, the term "value engineering"
became the vogue., Today, new terms such as "value improvement"
and "value control" are being coined to describe an even wider
application of these techniques. More detailed definitions of
important terms will be provided later, but the reader should be

aware that a basic semantic problem exists.



3
The Department of Defense is actively supporting the use
of value engineering within the defense industry and, as a result,
"over 50 per cent of the defense industry firms have value engineer-

vl ang many others are in the process of establishing

ing programs,
such programs., The scope of these programs can be placed in per-
spective by noting that during the fiscal year 1963 savings fram
their use within the defense industry complex were estimated to be
over $1,000,000 per week while in 1964 the estimated savings will
amount to more than $2,000,000 per weeko2

One of the interesting aspects of applying value analysis
or value engineering is the organizational approaches and problems
encountered in implementing the value engineering program., The
importance attached to this project by the Department of Defense

has created an excellent opportunity to study organizational units

during their embryonic stages of development.

Purpose of Study

This study has two major objectives., The first is to de-
velop a better understanding of the nature and scope of value
engineering programs within the aerospace segment of the defense
industry., The popular literature within this field seems to sug-

gest that value engineering is an innovation separate and different

1An*chony R, Tocco, "Value Engineering," prepared for Ency-
clopedia of Management (March, 1963), p. 2. (Mimeographed.)

2y, S., Department of Defense, Cost Reduction Repart (Wash-
ington: U, S, Government Printing Office, December, 1963, GPO
0-713-761), p. 1.




m
from existing cost reduction programs, It is hoped that the study
can shed same light on this view, and that sufficient understanding
can be developed to evaluate the true nature of value engirxeer'inga3

The second major objective of this study is to determine
current organizational practice relating to value engineering
functions performed by aerospace industry contractors. Evaluation
of the various approaches will be attempted; and an effort will be
made to synthesize, from current practice and organizational
theory, a suggested organizational plan for more effectively ac-
complishing value engineering within the aerospace industry,

The research which follows seeks to answer such questions
as:

1) Within the aerospace industry, how widespread are
contracts involving value engineering clauses?

2) What terminology is employed in this field?

3) What are the stated objectives of existing value
engineering programs?

4) How have value engineering units developed within
various firms?

5) What, if any, is the relationship of value engineer-
ing to existing cost reduction programs?

6) What is the nature of the value engineering unit's

authority, and what are the working relationships within the value

3These guidelines are: 1) Armed Services Procurement Regu-
lations, 2) Handbook H-111, Value Engineering, and 3) Proposed
MiTitary Specification Value Engineering Requirement.
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engineering unit and between the value engineering unit and other
organizational units?
7) What major problems, organizational or otherwise, are

involved in establishing and operating a value engineering program?

Scope of the Study

This study is limited to selected prime contractors and
major subsystem suppliers, which camprise the aerospace segment
of the total defense industry. Library research indicated a high
level of value engineering activity within the aerospace industry,
and subsequent investigation revealed that this segment of American
industry is not only concerned with value engineering but in most
areas is also leading in its application. The various contractors
were chosen from among defense industry firms either known to have
value engineering programs or companies which are in the process
of implementing such programs., In order to obtain a cross section
of the firms within this industry that utilize value engineering
techniques, a mail questionnaire was sent to selected companies
throughout the nation.

The firms selected as case studies, on the other hand,
are located within a 200-mile radius of Norman, Within this area
there are several large contractors which are involved in almost

all aspects of the aerospace industry.

Methods of Research

The research for this study began with a thorough review
of available library sources. This research produced a number of
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articles essentially concerned with describing value engineering
techniques and illustrating applications. An excellent bock by
Lawrence D, Milesl+ was found to constitute the primary source of
technical information in this field,

These preliminary findings suggested the need for further
investigation of organizational problems involved in establishing
and operating a value engineering crganization, It was evident
from the lack of data found by library research that a study of
this problem would necessarily involve obtaining information
directly from individual firms within the aerospace industry. If
some method of obtaining this information could be devised, the
opportunity offered for studying the emerging concept of value
engineering and its application appeared well worth the necessary
effort involved, Not often in the study of arganization is it
possible to find new organizational units whose entire evolution-
ary development is compressed into a relatively short time span;
but, as a result of the requirements being imposed on the industry
by the Department of Defense, just such an opportunity is occurring
within the aerospace industry.

A possible solution to the problem of lack of published
data was suggested by a practicing value engineer who believed
that the Society of American Value Engineers would be a good source
of information. An address list of approximately two dozen value

engineering section managers was obtained from the Society's

% awrence D, Miles, Techniques of Value Analysis and En-
gineering (New York: McGraw-Fill %o_o]Z To., 1061),
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publication, the Journal of Value Engineering. Since it was an-

ticipated that there might be some reluctance on the part of in-
dividual firms to release current value engineering information, it
was decided that this address list constituted the best chance of
receiving replies to a mail questionnaire. The list of firms re-
ceiving the questionnaire and the questionnaire itself are included
as Appendices VI and VII of this study.

In order to obtain basic familiarity with the techniques
of value engineering, the author attended a value engineering
seminar conducted by the Dallas-Fort Worth Chapter of the Society
of American Value Engineers, During this seminar, the content and
format of the mail questionnaire were discussed with several
practicing value engineers and many of their suggestions were
incorporated into the finished questionnaire, Their suggestion to
contact Deputy Assistant Secretary of Defense George E., Fouch was
followed, and the data provided by his office proved to be a
valuable source of information,

To check the feasibility of adding case studies to the
research methodology, three aercspace contractors in the Dallas-
Fort Worth area were selected for test interviews. The response
and cooperation of the first two firms visited verified that case
studies could be utilized as a research technique., By conducting
the case studies near the end of the over-all research effort, it
was possible to study in greater detail points of interest arising

from the analysis of the mail questionnaire,
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Definitions
Like all new or dynamic topics of study, the development
of value engineering has been marked by severe semantic problems,
In order to assist the reader, the following definitions are
offered as typical of industry practice; but they must not be
taken as having universal application or acceptance:

1, Value Engineering--Organized effort directed at ana-
lyzing the function of systems, equipment, and supplies
for the purpose of achieving the required function at
the lowest over-all cost, consistent with requirements
for performance, reliability, and maintainability,

2, Value Engineering Program--The total effort required

of the contractors pursuant to the value engineering
. specification and the contract schedule, The value

engineering program is directed to increasing the
potential of the contractor to design functional and
low-cost supplies and materiel and thereby realize
the potentialities of value engineering, insofar as
practical, at a time when it will do the most good,
i.e,, the initial stages of the research, design,
development, and production cycle so that specifica-
tions, production drawings, and methods will reflect
the full benefit of value engineering,®

3. Value Control--A wide program of continuous and in-
tensive appraisal of all elements influencing the
cost of products and practices and the elimination
of those factors which add to an item's cost, but
which are not necessary for the required reliable
function and performance.® This is much broader in
scope than value analysis or value engineering,

4, Value Analysis—-
a., Value analysis is the set of techniques which
make clear the functions the user wants from a
product, service, or organization; establishes

S, S, s Department of Defense, Propcsed Military Specifica-
tion Value Engineering Requirements, Draff 1, 1963, p. ..

6General Dynamics/Fort Worth, Division Standard Practice,
"Value Control Pr " (August, 1963), p., 1.
ogram P




6,

9

the appropriate cost for each functionj then
causes the required knowledge and creativity to
be used to provide each function., Value analysis,
defined in this manner, is sametimes used as
synonymous with value engineering.

b. Purchasing value analysis is the process of ap-
plying value analysis techniques in the sphere
of materials procurement,

Function~-~The purpose or cbjective of the hardware.
In simple terms, functional requirements are those
explicit performance characteristics that mbst be
possessed by the hardware if it is to work,

Total Cost--A combination of initial purchase and user
supporting cost comprise total cost, The initial
purchase cost is the total price of a camplete pro-
duction item including royalties, packaging, mainte-
nance parts, accessories, drawings, and technical
manuals, User supporting costs are those which
represent the installation, operating, maintenance,
and logistics expense 30 the user throughout the useful
life of the equipment,

Value Assurance--The application of value engineering
and value analysis during the formative stages of
development of a pygduct, operating procedure, or
management system,

Value Improvement--The application of value engineer-
ing and value analysis to existing products, processes,
and systems after-the-fact, as opgfed to value as-
surance which is before=-the-fact,

P. 50,

L. D. Miles, "Value Definitions," Purchasing (May, 1963),

8, S., Office of the Assistant Secretary of Defense,

Handbodk, H-111, Value Engineering (Washington: U, S, Government
Printing Office, 1963, GrP% Um5§5§§9), P. 6.

9P‘r'c'.rpo's.ed Military Specification, op. cit., p. 2.

10ceneral Dynamics/Fort Worth, op. Cit., p. 2.
l1pid,
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Organization of the Study

In Chapter II of this study activities of the Department
of Defense that have contributed to the establishment of value |
engineering organization within the defense industry are described,
The techniques of value engineering as outlined by the Department
of Defense and L. D, Miles are introduced. The chapter also in-
cludes a brief summary of the weapon-system concept and the con-
cept of project organization,

The data obtained from the mail questionnaire are presented
in Chapter III., Included in this chapter also are generalizations
and specific illustrations obtained from analyzing the sixteen
responses received fram the twenty-two questionnaires sent out,

The results of case studies and general findings, in-
cluding interview results as well as printed data supplied by
five firms, are presented in Chapter IV, The summary, conclusions,

and recommendations are given in Chapter V,



CHAPTER II

BACKGROUND OF THE PROBLEM

Activities of the Department of Defense

Introduction

The Department of Defense unquestionably is the guiding
force responsible for the high level of value engineering activity
within the American defense industry. Public announcement of the
over-all Department of Defense Cost Reduction Program was made by
Secretary Robert S. McNamara during his press conference on July
11, 1963, During this conference, value engineering was intro-
duced as a method of obtaining average savings of well over one
million dollars per week in reduced cost, McNamara described this
technique as "eliminating the gold-plating,” and offered several
examples of equipment and parts which had produced a greater than
50 per cent cost saving‘,:L

The Department of Defense describes its value engineering

program as "an organized effort directed at analyzing the function

lRobert S, McNamara, verbatim reprint of First Annual
Progress Report to President Kennedy: Cost Reduction Program,
Department of Defense Publication (Washington: U, S, Govermment
Printing Office, July, 1963, GPO 635289), p. U.

11



12
of Department of Defense systems, equipment, and supplies for the
purpose of achieving the required function at the lowest over-all
cost, consistent with requirements for performance, reliability,
and maim:ainabilityo"2 The current goals set for value engineer-
ing in the over-all cost reduction program help to place this
description in proper perspective. The savings goal for fiscal
year 1964 is $104,000,000, and for fiscal year 1965 it has been
set at $145,000,000, In order to accamplish these targets,
Secretary McNamara delegated primary accountability for value
engineering to Deputy Assistant Secretary George E. Fouch.

To communicate the desire and thinking of the Office of
the Secretary of Defense to top management of the various defense
industry firms, a series of high-level symposia were conducted by
the Department of Defense., Under joint sponsorship of the
National Security Industrial Association and the Department of
Defense, these Value Engineering Symposia were conducted during
August and September of 1963 in Washington, Dallas, New York,
Chicago, and Los Angeles(,3 It was pointed out at these meetings
that less than 20 per cent of current hardware procurement was
receiving value engineering attention and that only forty-seven

of the top 100 prime contractors had organized value engineering

L
programs,

2y, S., Department of Defense, Proposed Military Specifica-
tion Value Engineering Requirements, Draft I, 1963, p. L.

. s. ; Department of Defense, Cost Reduction Report (Wash-
ington: U, S. Government Printing Office, December, 1963, GPO
0‘-713"'761)’ po lo

“bid., pe 1.
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Actual requirements for value engineering activities within
an individual firm result from Part 17, "Value Engineering," of the

Armed Services Procurement Regulations and the Proposed Military

Specification for Value Engineering Requirements. These two documents

have been supplemented by the Department of Defense's Handbock

H-111, Value Engineering, which was published to serve as a guide

in establishing successful value engineering programs.

Armed Services Procurement Regulations
The formal requirements for value engineering are set forth

in Part 17 of the Armed Services Procurement Regulations. Para-

graph (a) of this document gives the general requirements covering
value engineering and defines the two major categories of value
engineering contractual provisions as follows:
1) value engineering incentives which provide for the
contractor to share in cost reductions that ensue
fram change proposals he submitsj and
2) value engineering program requirements which obligate
the contractor to maintain value engineering efforts
in accordance with an agreed program, and provide for
limited contractor sharing in cost redugticns en-
suing from change proposals he submits.,
In general, a value engineering incentive provision of the
first type will be included in all advertised and negotiated pro-

curements in excess of $1,000,000, unless the value engineering

requirement is included; or the head of the procuring activity has

5U., S., Department of Defense, Armed Services Procurement
Re%ations (Washington: U. S, Government Printing OIfice Rev. 3,
o r, 1963, GPO 678891-63-1), p. 198,31,
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determined that value engineering offers no potential for cost re-
duction, Under this type of contract provision, the contractor's
share in any cost reduction normally would be 50 per cent, but in
no event would it be greater than 75 per cent. In the event the
contract was awarded without adequate price campetition, the con-
tractor's share would probably be less than 50 per cen't:c.6

A value engineering program requirement of the second
category varies significantly fram the incentive provisions.

Paragraph (e) of the Armed Services Procurement Regulations

describes this type of contract clause.

A value engineering program requirement is a contract
provision that obligates the caontractor to engage in a
program requiring a specified level of value engineering
effart, It differs from a value engineering incentive in
that the scope and level of effort required by the Govern-
ment are specifically stated as an item of work in the con-
tract schedule, It also differs in that benefits are
expected to result not only fram the development of
specific cost reduction change proposals, but from a con-
tinuous value engineering effort by the contractor in all
or selected phases of contract performance and from the
submission to the Government of reports reflecting the
results of such effort. The principal goal of a value
engineering program requirement is to realize the poten-
tialities of value engineering, insofar as practicable, at
a time when it will do the most good, i.e., in the initial
stages of the design-development-production cycle, so that
specifications, production drawings and methods will
reflect the full benefit of value engineering as early as
possible, The particular value engineering program to be
required should be tailored to the particular contract
situation with a view toward this goal, and shall be set
forth in the contract schedule as a line item, The Value
Engineering Program Requirement clause provides for con-
tractor sharing in savings ensuing fram the adoption of
resulting change proposals.

SIbid,, p. 198,32, "Ibid., p. 198.33.
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This type of clause is to be included in each cost plus fixed fee
contract in excess of $1,000,000 unless the head of the procure-
ment activity has determined that potential for cost reduction
does not justify the effort involved in the establishment of a
special value engineering program. In all contracts except the
cost plus fixed fee type, the contractor may share up to 25 per
cent of all cost savingsj buty in cost plus fixed fee contracts,

his share will not normally exceed 10 per cent,

Proposed Military Specification
In general, Part 17 of the Armed Services Procurement

Regulations sets forth the requirement for value engineering, but
it is vague as to what should be specified as the required level
of value engineering effort, This problem was recognized, and

a proposed Military Specification entitled "Value Engineering
Requirements" was prepared to establish minimum contractor per-
formance, The proposed specification was approved May 13, 1964,

and became Military Specification, Value Engineering Program

Requirements, Mil-V-38352,

The anticipated impact of this specification is so great
that it is being included as Appendix I of this study., It applies
to contracts having a value engineering program requirement clause
and to contracts in excess of $1,000,000 which contain a value
engineering incentive clause., The level of application is spelled
out in Paragraph 2.2 of the Military Specification which amplifies

and clarifies Paragraph (e) of the Armed Services Procurement
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Regulations, Paragraph 3.1 goes beyond the early stipulated levels
and provides that value engineering should be applied through the
design, development, manufactuwring, test, and field operation phases,

The requirement for an identifiable value engineering ar-
ganization results fram Paragraph 3,2,.1 which states that "con-
tractors shall identify an organization responsible for the over-
all direction of value engineering efforts and shall clearly define
its relationship to top management and such other activities as
engineering, manufacturing, finance, and mater*ials‘,"8 Along with
the above basic requirement, there is also an executive review and
control procedure provided to ensure and measure the progress of
the value engineering program,

A task force approach to the study of hardware items al-
ready in production is advocated in Paragraph 3.3.4.4, It is sug-
gested that these teams be composed of members from engineering,
manufacturing, purchasing, and other appropriate activities,®

Purchasing’s role in the value engineering program is
clarified in Paragraph 3.3.4.5 and is expanded to include the
following functions:

1) Encourage subcontractors to utilize value engineering,

2) Bills of materials should be reviewed and suggestions

made to reduce procurement costs.

8y, S.; Department of Defense, Proposed Military . . o o
EEQ Cit09 po 30

31bid., po 5. See Appendix I.
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3) Purchasing representatives should be included in
design and hardware review board.'s‘.10

Paragraph 3.4, which requires value engineering workshop
seminars and Paragraph 5.1.b, which requires reporting of value
engineering seminar projects, when read together, indicate that
the seminar is considered to be important in the over-all value
engineering program,

Handbook H-111

Handbock H-111, Value Engineering, issued by the Office of

the Assistant Secretary of Defense, was developed to aid Govern-
ment activities and contractors in expanding and accelerating
their value engineering programs., Chapter 5 of this Handbocok out-
lines the responsibilities assigned to functional units within
the value engineering organization, and offers several examples
and suggestions as to how to establish and operate a successful
value engineering organization.

The over-all structure of the value engineering organi-
zation is influenced by several important factors., The necessity
of performing a coordinating or planning function as well as an
operating function results in a situation that may make it very
difficult far one organizational identity to perform both

funetions,

101bid., p. S.
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The dissimilarity between the coordinating function and
the operating function can best be seen by examining each in more
detail.,

The coordinating function is concerned with the over-
all program control, assignment of savings targets, and the
allocation of resources necessary to meet these targets, de-
termination of priarities, measurement of progress both
quantitatively and qualitatively, and development of policy
and procedures for the application of value engineering.

o o [ ] (] o -] ° o [ o L4 (-] o o ° L o © ° ° ° L] o o L] o o o o

The operating value engineering function is concerned
with the actual performance of value engineering., Its prime
responsibility is to canduct value engineeriﬁ studies and
generate value engineering change proposals.

This dual requirement may become a problem when the firm attempts
to implement & value engineering program,

In addition to the dual requirement just discussed, other
key variables include "the size of the operation, the product mix,
and the existence of organizational structure,"? The size of the
activity will play a major role in determining the number of levels
in any value engineering organization, The type of product pro-
duced influences the organizational structure of the value engineer-
ing unit, in that the unit is usually attached to the functional
area of the firm most involved with the basic product., If within
the present organizational framework there is an organizational

unit whose function closely parallels value engineering, Handbock

H-111, Value Engineering suggests that value engineering be added

1y, S.y Office of the Assistant Secretary of Defense, Hand-
book H-111l, Value Engineering (Washington: U, S. Govermment Print-
ing Office, 1963, GPg U~555?§9), Pp. 33-34,

121pid. 5 po 34,
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to this organizational unit, therefore holding to a minimum the
confusion resulting from the addition of this new management tocl, 13

Within a producing activity, the Handbook indicates the
importance of "the value engineering function reporting to an
executive with the power to cut across departmental cr divisional
lines, since there will normally be value engineering activities
in two or more departments, such as engineering, purchasing, and
production,” 1

The level of value engineering activity in producing
firms is recammended to be fram one-tenth of one per cent to five-
tenths of one per cent of the total annual dollar volume, and
returns of ten to one should normally be expected on large pro-
duction crdersnls

Exhibit 1, "List of Representative Questions to be Asked
by Value Engineering Audit Teams," included as Appendix II of this
study, suggests a guide for evaluating a fim's value engineering
pr‘ogr'amal8 The resulting cambination of this audit guide, the

audit system outlined in Chapter 8 of Handbook H-11ll, Value En-

gineering, ard Deputy Assistant Secretary Fouch's remarks make it
increasingly evident that a firmm's value engineering program is
definitely going to becare a part of the criteria in contractor

selection in the future,

L31bid,, po 34, 141bid. , p. 3.
151bid., p. 36.

181hid,, po 37. See also Appendix II,



Summary

An excellent summary of the activities of the Department
of Defense in the area of value engineering is a speech prepared
by Deputy Assistant Secretary of Defense Fouch outlining the
progress of the Department of Defense's Value Engineering Pr~<3g::*amul7
The intent of this speech was to impress upon the top management
of defense industry firms the importance that the Department of
Defense is placing cn value engineering. As background for the
presentation, he srated that studies by the Department of Defense
had indicated that value engineering probably had more growth
potential than any other area of the over-all Department of Deferse
cost reduction programg but that to achieve this potential it
would take a continuing ard sustained program. Fouch made it
clear that the actions and desires of both President Johnson ard
Secretary of Defense McNamdara constituted a very strong mardste
for cost c:onscicmsnesso18

Important points covered in the speech included the reasons
why the dafense contractors and the military should support value
engineering and the relationship of top managerent to the valie ere-
gineering programs. As an explanation of the need for value en-
gineering, he stated that "the military departments camnot acquiie

the hardware they need unless they make the dollar go further, "1

A SULY Y

17Geor‘ge E. Fouch, "Frogress in the Department of Deferse
Value Engineering Program" (Mimeographed text of an undated
speech),

81nia,, pe 2 Bbide, pe 3
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As a result of this need, the anmed services are committed to a
specific value engineering cost reduction goal of significant
scope, Fouch also indicated that interest in value erngineering
on the part of contractors could stem fram the following possi-
bilities:
1) Increase in short-run and probably long-rmm profits,
2) Provision of greater assurance of a sound competitive
posture in the military market and of a favorable rank
in the DoD contractor performance evaluation system,

and

3) Provision of solid documentation of those profits
achieved through such management effort.

Value enginsering clauses, therefore, represent another
logical link in the ov%'-all profit chain to Le achieved
on any given cantract,

In addition to summarizing the goals that had besn
achieved and briefly outlining many of the accamplishments, Fouch
again emphasized the importance of contractor performance evalie
ation, He stated that: "Under this program, future sowurce ze-
lection authorities will have available a detaiied record of past
N . e 21
performance by contractors on major development contracts,
Also mentioned was the fact that a study was under way to detennine
the feasibility of making value engineering a specific elament in

. 22
the contractor rating system,

Management's role in the over-all values engineering project
was stated rather concisely, but very emphatically, Management vaas

assigned the responsibility for arganizing the value engineering

207p3d,, po 5. 211bid., po 9.

ZZIbicL,9 po 9. See also Appendix II, which gives a list
of questions to be asked by value engineering audit teams.
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program and for culminating the value engineering effort, The
follawing portion of Fouch's speech holds important implications
for the organization of value engineering programs,

1 would like to make four specific suggestions of
possible importance to management as it fulfills its
respansibilities in providing the proper climate for Value
Engineering, Firsty I see no need for Value Engineering
to attach its umbilical cord solely to engineering., I do
not mean to imply that Value Engineering must report to
the Chairman of the Board; however, it should generally be
located in the management structure so that it is reasonably
independent of specialized functional interests.

Secandly, management must provide & legical, rational
system for autanatically assuring prampt decisions on Value
Engineering proposals. « o o

Thirdly, top management cannot simply pass its goal
for savings through Value Engineering to its VE staff officers;
they, in twn, to plead and cajole with project and line
management to "think" VE in their spare time, I doubt
seriously that VE will achieve its full potential if we do
not assign specific value cbjectives to line and project
management, VE must be a part of the daily life of operating
management.,

A full-time Value Eng:’zxaeering staff is almost essential
in the larger corporatio,

The suggestions noted above, plus the requirements imposed

by the Military Specification, and the outlines offered ry Handbook

[PE-PRETRI By e

H-~111, Value Engineering, constitute the basic irformation avail-

able fram the Department of Defense relating to the organization <!
value engineering programs,

In his concluding remarks, Fouch again emphasized that this
wis a long-run effort on the part of the Department of Defense and

suggested that industry adopr a similar attitude., Also hidden in

231hid, , ppe 14-15,
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the body of the cencluding remarks is probably one of the most
impartant factors explaining the current flwrry cf value engireer-
ing activity among defense industry contractars. This statement
reads "Management and the VE practitioners who recognize this
return to campetition and the role of VE are those mest likely
to survive and grow in the coming years.,"zq This statement has
ircreased meaning when considered with Secretary cf Defense
McNamara's testimony that cost plus fixed fee contracts have been
reduced to anly 25,8 per cent of 3ll contracts, as opposed to a 38
per cent level during fiscal year 1361, and that this level will

eXs
be reduced to less than 12,3 per cent by fiscal year 1965,

Basics of Value Engineering

Theory of Value Engineering
Basic sources of value engineering information utilize
essentially an econaric definition of value, Miles speaks of value
in the following terms:

1) Use value: Properties and qualities which accomplizh s
use, worky or servize,

2) Esteem value: The properties, features, or attractivens:s
which cause us to want to own it.

3) Cost value: The sun of labor, material, and various
cther costs required to produce it,

4) Exchange value: Its properties or qualities which enabls
us to exchange it for samething else we want.,

25

[{n}

241bid, 5 po 16,

2Elawr*emze D, Miles, Techniques of Value Analysis and En--
gineerirp (New York: McGraw-fill Book Campany, 1961), b, 3,

McNamara, op. cit., p.

v
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Since Miles is writing in a cammercial enviranment, it is

only logical that he would describe value as “the minimum acllers
which must e expended in purchasing or manufacturing a product

. . . 27 .
to create the appropriate use and esteem factors." Tne heart of
Miles' value analysis or value engineering rationale is summarized
by the followlrng statement,

Value is not inherent but is determined by a number of
things. To be useful in identifying and eliminating un-
necessary cost, value becomes a measure of the appropriate-
ress of the cests invalved, o« o o

Value of a product may be considered the appropriate
cost to accamplish the use and to provide the proper esteemn,
We are concerned with use value as the lowest cost of pro-

viding the appearance; attractiveness, and features which
the custamer wants, <%

The Department of Defense defines value utrilizing essen-
tially the same four partial definitions, but it is concermed pri-
marily with use and cost value, A basic implied assumption is that
the Department of Dsfense is a rational purchaser and, therefore,
esteem value is relegated to a minor and irnsignificant role as
campared to value in use.? The Department of Defense anticipates
that desirsd anslytical objectivity can be obtaired by using thess
two concepts of value, because "use"” value can be stated in tevwme
of operational requirenents or functional characteristics, and

Teast™ valuz can be measured in terms of dellars,

2T1t4d,, po 3 211id,, po 3

25y, S.y Department of Defensey Handbook H-11l, Valus It
gineering, oz, cite, po 1.

ot




25

Methodology of Value Engineering
The methodology of value engineering is basically a sys-
tematic apprcach for assuring functional performance at the lonas+
oven-all cost, The approach suggested by Department of Defense

Handhiock H-111, Value Engineering, is primarily that followed

throughout the defense industry. Since Miles' wark in this field
constitutes the foundation upon which others have built, a portion
cf this sectin will be devoted to an outline of his methodology.
Since the Department of Defense states that value engineer.
ing within the defense industry complex is considered applicable
enly to defense handware and recommends that value engineerirg
efforts be applied after the goals of hardware designers have bezen
achieved, the methcdology outlined by the Department of Defense is
desigred to take these limitaticns into cons.idez*dticm30

The seven basic elements of value engineering methodologzy

as presented in Handbock H-1ll, Value Engineering, ares

1) Product Selection-=The selection of the hardware system,
subsystem or canponent to which VE efforts are to he
applied;

2) Determination of Function--The analysis and definition
of Hinction(s) that must be performed by this hardware;

3) Information Gathering--The pulling together of all
pertinent facts concerning the product: present cost,
quality &nd reliability requirements, development
history;

4) Developrent of Alternatives-.The creation of ideas for
alternatives to this established designg

01bidss po 2 and po S
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5) Cost Aralysis of Alternatives--~The development of gs-.
timstes of the cost of alternatives and the selection
of one or more of the more economical alrernavives foo
further testing of technical feasibilitys

6) Testing and Verification-<Proof that the alterratis:’
will not jeopardize rulfillment of performance (fuwr--
tional) requirenents; and

7) Proposal Submission and Follow=-up--Preparation and
submission of a formal VE change proposalc31

In order to clarify basic value engineering practice, each of .o~
\ . ; .. 32
elements will be examined in greater detail,

Product selection, Since the funds and resour<es thav oo

available to accomplish value engineering activities are limitec|
individual value engineering projects must be selected with cav,
Canporents and parts that exhibit high total cost in relation o
the functional performance are excellent candidates for valus oo
gineering, becauss they typically offer silgnificant possibilisisy
for cost reduction, As with any other experditure cf funds, v«
objective is to maximize the return, To aid in this tasky ¢ =
retical as well as historical value standards have been davelirs i,
Thecretical standards are based on a mathematical expression of

rroduct’s funcriong and histarical standards are based primeri. .

ow
w

on cost data from similar or related products, Iy additico

the above value standardsg other measures and criteria, suoh o

e N

3rbide, pe 5.

32 reader is referred to Appendix IX1 for a complet:
P f
case history of 2 value engineering change propozal.

33‘110 S.s Department of Defense, Handbpook n-11l, Valuaw {rn.-
gincering, op, citey po 25,
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the following, have been suggested as tools to aid in determining
likely prospects for the application of value engineering.

Complexity of the product--generally, the mare complex the
product, the more opportunity there is for improved value,

Level of development of the state-of-the-art--those product
designs that are pushing the [design] state-of-the-art
normally will offer substantial potential for value engineer-
ing,

Degree of time compression in the development cycle--a
product which has had an accelerated devg&opment program
usually contains elements of overdesign.

Once the component or part to be studied has been selected, the
problem then becames how best to define its function.

Determination of function., The determination of the func-

tion a part is to perform is basic to the entire value engineering
concept, "In attempting to define function, it is helpful to the
value engineer to describe the function in the form of two words:
one verb and one noun.,"35 There are cases, however, in which a
primary and a secondary function must be considered. For example,
consider the fresh-air nozzle in the commercial airliner, The
basic function of this nozzle is to regulate the volume of air flimw.
By turning the nozzle, however, the direction of the air flow can
be changed; therefore, the part has the dual function of both
directing and regulating the air stream,

The process of function determination pervades the study

of the product, In the case of defense hardware, the function of

1bid,, pe 26. SIbid., p. 6.



28

the basic system is usually set forth by functional requirements
and explicit performance characteristics, The determination of
the function of subsystems, comporents, or parts follows the same
technique and allows the value engineer to study the subsystem,
camponent, or part in much the same manner as that utilized by
the engineer in creating the hardware from the original perform-
ance requirements,

Information gathering., An excellent and concise summary of

the information-gathering element is the following statement from

the Department of Defense Handbook H-111, Value Engineering:

Once having defined the function, the value engineer
next embarks upon an intensive information gathering effort
in two phases: (1) specific information about the product
itself, such as cost of the present design, quality and
reliability requirements, maintainability characteristics,
volume to be produced, development history, . . 3 and (2)
general information concerning the technology of the product,
including present state-of=-the-art, vendor sources of sup~
ply for components of the item, processes to be employed in
its manufacture, and establishment of contact with individuals
in the cr-gagézation who have technical knowledge of this type
of product,

It is evident that this element requires information-gathering
contacts across departmental lines, The nature of the data and
information required for objective value engineering analysis
necessitates an adequate information source in most operating
and staff departments throughout the firm,

Development of alternatives., After detailed information

is available, the next step is to utilize this information and th=e

b 1hid., po 6e
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creativeness of the human mind to develop alternative solutions
to the problem,
The purpose is to generate ideas about the item's function
and design and conceive of more econamical and equally
effective means of performing the same function., Analytical
methods, iterative methods such as check lists and un-
structured procedures such as brainstorming may also play a
part in this process.,
As in any other creative process, the value engineer must free
himself from all past restraints, The old views that "there is no
other way," and "it has worked in the past," are typical of the
thinking that can spell the doom of a value engineering program,

Cost analysis of alternatives., The econamic feasibility

of the alternatives generated in the fourth step of the value
engineering procedure must be determined in order to establish
their relative costs. Alternatives are first ranked on the basis
of a gross cost estimate and those indicating promise are then sub-
jected to detailed cost study., The detailed cost analysis should
be caonducted in accordance with the following steps:

1) estimating the number of units to which the change
will apply;

2) estimating the variable cost of manufacturing the al-
ternative;

3) estimating the fixed costs of manufacturing the al-
ternative; _

4) estimating all of the costs necessary to implement the
change into production; and

37Ibid°’ pﬂ 70
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5) estimating the logistic ggsts of supporting and main-
taining the alternative,

After all costs have been estimated, the economic feasibility of
the alternative method may be determined by multiplying the dif-
ference between the variable cost of the old method and the
variable cost of the new method by the number of units subject

to this change. Fram this amount all fixed costs associated

with a given alternative are deducted to arrive at the net savings
that would result from the implementation of this alternative
method of accomplishing the required funcwtiona39

Testing and verification. The next step in the value

engineering process is to subject ecancmically feasible alterna-
tives to suitable testing and verification to assure that the
alternatives will perform the required functions. As a tool in
assessing technical feasibility, the Department of Defense
recommends the following check list:

1) Does the alternative provide necessary performance
requirements?

2) Are quality requirements met by the alternative?
3) Are reliability requirements met by the alternative?

4) Is the alternative campatible with the system of which
it is a part?

5) Are safety requirements met by the alternative?

6) Does the alternative improve or at least not reduce
maintainability characteristics of itself or the sys-
tem of which it is a part?

38Ibidn’ ppc 8‘-90 391bid09 pc 100
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7) Does the alternative permit adequate provisioning, trans-

porting and storing of necessary support material for the
alternative or system of which it is a part?40

Proposal submission and follow=up, The concluding element

in the value engineering process is the preparation and submission
of the value engineering change proposal. The format of this pro-
posal is becoming es__tablished, and both the Department of Defense
and the Society of American Value Engineers offer examples and

suggestions for preparing the information and data that support a

1 The value engineering change proposals are

proposed change.,u
important in that they bear the entire burden of "selling" new
ideas to outsiders who frequently have little or no detailed
familiarity with the components or parts,

The impact of limiting value engineering activities to
hardware items is evident in this approach; and, consequently, the
limitation is carried over into value engineering practices of
some firms within the defense industry. Department of Defense
reasoning appears to be that other techniques are adequate for
reducing cost in other areas of the firm's <:<pe1'-a1t:ion_'=..,“2

Because Miles' work serves as the primary foundation for

value engineering methodology, his plan for value analysis/value

engineering will be presented as it appears in his book.

401pid,, p. 10,

ulIbid, s Do 22, See also "Procedures for Reporting Value
Engineering Results," Journal of Value Engineering, II (Third
Quarter, 1963), 33-37,

I1QU, S.y Department of Defense, Handbook H-11l1, Value En-
gineering, op. cit., p. 2.
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Phase 1: Orientation. The stage is set by establishing:

What is to be accamplished?
What is it that the custamer really needs or wants?

t are the desirable characteristics with respect to size,
weight, appearance, durability, . . ?

Phase 2: Information. Here, the concern is to:

Secure all pertinent information: costs, quantities, vendors,
drawings, specifications, planning cards, and manufacturing
methods data, as well as actual samples of parts and as-
semblies where practicable,

In the case of new products, secure all information that is
available: all design concepts, preliminary sketches and
drawings, preliminary cost estimates, . . .

Examine the basic engineering with the engineer--ask ques-
tions, listen, and develop through him a thorough under-
standing of the experience to date with the product.

Examine the basic manufacturing with the manufacturing
experts--ask questions, listen, and study manufacturing
methods which have been adapted for the operation in question,

Determine the amount of effort which should reasonably be
expended on each of the important elements of cost in view
of the quantities, costs, and other pertinent facts.

Phase 3: Speculation., Having acquired understanding and
infarmation, we have laid the foundation for the application
of various techniques to generate every possible solution
to the over-all problems involved, to the parts of problems,
and to the individual problems, To derive the fullest bene-
fit from ouwr creative power, we must now:

Encourage free use of the imagination,
Arrange suitable brainstorm sessions and their equivalent.

Record every suggestion no matter how remote its probabilities
seem,

Select items that hold pramise of providing the biggest
yield, pick out the main objections, and apply speculative
thinking to methods of removing the cbjections.
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Systematically explore a variety of materials, machine
processes, arrangements of parts, . . .

Consult others who may contribute,

Utilize the various parts of any and all techniques that will
help in effectively accamplishing this phase.,

Phase 4: Analysis,

Estimate the dollar value of each exposed idea.

Develop all the ideas with emphasis placed according to where
the value seems to be and where the probability of accomplish-
ment appears greatest,

Investigate thoroughly those ideas with large dollar values
to objectively determine their good and bad points, and then
seek to eliminate, overcome, or minimize objectiens.,

Select the ideas and approaches which analysis indicates
have the most promise,

Phase 5: Program Planning.

Break the job down into a progression of functional areas,
i.e., a fastening job, an electrical-contact job, a dust-
protection job, . .«

Select the best specialists for consultation,
Select the best vendors for consultation,

Establish a program of investigation which will provide

the latest information on, and the latest capabilities of,
each of the approaches that show praomise, such as the cast-
ing approach, the fabrication approach, the plastics ap-
proach, the wire-form approach, . « »

Supply all needed information to the specialists and to the
vendors in order to stimulate new, applicable, and effective
solutions.

Phase 6: Program Execution,

Pursue constantly, regularly, thoroughly, and intensively
each of the avenues set up in the program-planning phase
until all the suggestions have been appraised and evaluated.
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Periodically provide more information and encouragement to
the specialists and the vendors, and help them to overcame
prcblems they find in applying their materials or processes.

Work with specialists and vendors until they came up with
alternatives or otherwise terminate their efforts,

Make certain that their suggestions are received by men who
really want the different solution to work. Only then will the
suggesters carry their developments to successful conclusions
and overcame minor difficulties which commonly arise when dif-
ferent methods of accamplishing a function are first con-
sidered,

Stay with each promising suggestion and help to overcome dif-

ficulties until definite, tangible, and usable results are
secured,

Phase 7: Status Summary and Conclusion.

What will be most appropriate as a status sumary depends upon
the particular situation, If the design engineer or the
manufacturing engineer has worked through the value analysis
job plan on the product for which he will make decisions and
take action, he can move immediately into decision making

and action taking., If, on the other hand, as often happens,
the work is done by an industrial engineer, a value engineer,
a value consultant, or another person who does not personally
make the decisions and take action, the method of documentation
is of great importance. A suggestion sheet , . . should then
be issued. It should be concise, meaningful, and readable,

It should be drawn in "manager's language" and should usually
not be more than one page long to cover an important product
or an important function. Engineering information and sup-
porting data must got be a part of it but should be accumu-
lated separ'a*t:ely.,l+

This approach varies fram that presented by the Department
of Defense in that Miles suggests that basic functions can be
identified before and during the design stage, and that "much value
work can be done before original design and before purchase of
original too]ing,"w Although there is a difference in extent and

timing of application, the basic approach taken by the Department

"3Miles, op. cit., pp. 25-28, “$1bid,, p. 13.
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of Defense is similar to that developed and perfected by Miles,
In order to realize the full potential of this proven technique,
it must be made readily available; and those individuals whose
decisions affect the cost of camponents or parts must be trained

in its use,

Training for Value Engineering

Training for value engineeriﬁg includes technical training
for full-time value engineers and familiarization training for
operating and managerial personnel. Through supervised on-the-job
instruction, rotational wark assignments, and seminars, the value
engineer receives training designed to supplement his professional
engineering background. Operating and managerial personnel are
usually trained through indoctrination lectures or workshop
seminar 1:echniques.,u5

Indoctrination lectures are intended far personnel re-
quiring only a basic understanding and familiarity with value
engineering techniques. These individuals came from middle
management and staff positions and are typically more interested
in the goals and over-all application of the value engineering
program than in operating details. Although the content of this
type of lecture varies, the following topics are frequently
included:

1) Concepts of value,

L‘SUQ S., Department of Defense, Handbook H-111, Value
Engineering, op. cit., p. 42. See also Appendix X,
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2) Principles of value engineering methodology.
3) Criteria for application,

4) Organization and operation of the value engineering
program,

5) Contractual aspects,
6) Case histories,

7) Relationship and contribution of the audience to the
value engineering program,

Workshop seminars, as opposed to indoctrination lectures,
are intended to impart a working knowledge of value engineering
methodology. Teams are typically made up of members from engineer-
ing, purchasing, manufacturing, reliability, finance, and quality
control. The teams first receive a thorough grounding in the
methodology and techniques of value engineering and then move on
to studying individual projects., Projects for value engineering
workshops are usually selected from existing hardware items that
have been prejudged to be suitable for cost J'.n'tpm"ovement.u7 In
addition to learning by doing, the objectives of the value en-
gineering workshop seminar are to:

1) Educate personnel in the methodology of value en-
gineering,

2) Demonstrate by personal participation that the
methodology is effective as a routine discipline for
cost reduction,

3) Improve cammunication between all groups concerned
with product value,

4) Identify personnel who have talent for value en-
gineering,

“61pid,, p. 4u, Y Ibid,, p. 43,
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5) Develop raw data for actual VE change proposals.l‘t8

The various approaches to value engineering training

differ primarily in the degree of knowledge and familiarity that
each attempts to impart. The skills required to conduct the various
training programs typically require a cambined effort of the train-
ing department and the value engineering section., The training
department provides the facilities, visual aids, and instructional

skills; and the value engineering section, or former seminar

graduates, serve as lecturers and project leaders.,

Organizational Concepts

Introduction

Many large aerospace firms of today began as small air-
plane campanies., The struggling members of this industry prior
to World War II needed only the simplest types of arganization,
and in some cases were managed by one ar two men, World War II,
with its tremendous demand for military hardware, resulted in a
phenamenal growth for the industry. Employment jumped fram hundreds
to thousands, but the firms continued to utilize essentially func-
tional departmentation with extensive persconal and specialized
staff to aid and assist line management.,

As specialization increased, it resulted in the multi-
plication of specialized staff units, Petersen, Plowman, and
Trickett have attempted to identify various categories of staff

activities as follows:

“81hid., pp. 42-43, 491bid., p. 4.
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1, Personal staff--this includes the "assistants to,"
secretaries, staff assistants, and others whose function
is to assist in any manmner a particular executive or
administrator,

2, Advisory staff--which renders specialized advice to the
organization,.

3. Service staff--which provides a specialized service for
the organizatim.

4, Facilitative staff--which has the responsibility to
facilitate Iine activities by providing direct assistance
to a line activity on a continuing day-by-day basis
(i.e., wherever the line activity is performed).

5. Directive staff--which has responsibility for coordi-
nating a campany-wide program for the line organization.
This staff makes plans and establishes controls; it
exercises authority over functions which are perfarmed
interdepar?a\entally and over which the line also has
authority. T

In accordance with this breakdown of staff activities, the directive
staff best describes the coordinating value engineering function,
while the operating function is analogous to the service staff.,

Several factors, occurring since World War II, have caused
the aerospace industry to shift fran a predominantly line and
staff organizational pattern. The rapid pace in military tech-
nology has resulted in an ever-increasing lag time from tech-
nological breakthrough to operaticnal utilization of new weapons
systems, This new level of technology has also caused increased
costs and a more rapid cbsolescence of military weapons.

In consequence, to aid in cambating these problems, the

Department of Defense developed the weapon-system concept.

S0 Imore Petersen, E., Grosvenor Plowman, and Joseph M.
Trickett, Business anization and Martag:erng%nt (Fifth Ed.;
Hamewood, ol D, Irwin, Inc., s Do 201,
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The weapon-system concept is a philosophy of management which
emphasizes the impartance of timely integration of all aspects
of a weapon system or support system, from the establishment
of operational requirements through design, development, pro-
duction, personnel training, operation, and logistic support.
A weapon system, as contrasted with the weapon itself, is a
total entity consisting of an instrument of cambat, such as

a bamber or an intercontinental ballistics missle, together
with all related equipment, supparting facilities, services,
and trained personnel required to bring the instrument upon
its target or to the plgie where it carries out the function
for which it was built,

The implementation of this concept has had a significant
impact on the aerospace industry., Today's camplicated weapon
systems require the coordination and integration of activities
throughout the industry as well as within any one firm. A weapon-
system manager must deal with several major subcontractors, who in
tun must deal with numerous smaller subcontractors, In addition
to assuring schedule compliance, the weapon-system manager must
also be concerned with over-all campatibility of the various com-
ponents and subsystems.

To facilitate the tremendous coordination and control task
involved in the weapon-system concept, many individual firms have
found the technique of project organization to be effective. The
project organizational approach is essentially a technique for
coordinating the numerous factors that affect a given project and
for effectively crossing functional departmental boundaries, A
project manager may have only a coardinating role, or he may have

sufficient project authority to act as a product manager who

SlRichard A, Johnson, Fremont E. Kast, and James E.
Rosenzweig, The Theory and Management of Systems (New York:
McGraw-Hill, 1963), p. 117,
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purchases the services of the functional departments of the
firm,

The following sections of this chapter are devoted to
detailed presentations of the weapon-system concept and project
organization. Frequent use of the weapon-system concept and
project organization, in association with value engineering
programs, makes a basic understanding of these organizational

innovations a requirement for study in this area.

Weapan-System Concept

The weapon-system concept was developed to overcome
serious problems that resulted from developing and producing
fantastically camplicated military weapons. These problems re-
sulted fran many factors, but the following are considered to be
the more important:

1) The increasingly rapid rate of advancement in military
and weaponry technology;

2) The increasing number of extremely camplex subsystems
and campenents that constitute the whole weapon;

3) The increasing problem of assuring that the various
subsystems are compatible and can be integrated into an effective
weapon;

4) The large number of competing industrial concerns; and

5) The divided responsibility for development and pro-

duction among several military offices and commands.
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Many of the above problems have been noted by Johnson,
Kast, and Rosenzweig in the following statement from The Theory

and Management of Systems:

These five functions--perception of need, design, pro-
duction, delivery, and utilization--are basic for mission
accomplishment., Regardless of the weapon used or the time
period, these functions have to be performed by same agency.
Essentially, then, the weapon-system concept is an ap-
proach which envisions the perfarmance of all these primary
functions necessary for the successful military mission as
an integrated whole,

The weapon-system management concept evolved fram the
necessity for the timely integration of all the functions
necessary for successful mission accamplishment, Under
less complicated mission requirements and weapons it was
possible to separate the functions and have performance
carried out by separate and distinct agencies, Emphasis
was placed on maximization of the goals set forth for each
function, with less consideration given to optimizing the
total weapan-system performance. The weapon-system concept
seeks the optimization of over-all systems performance and
may suboptimize performance of individual functions, Fur-
thermore, this concept requires the establishment of a
management s*'s:sucture to ensure managerial and technical
integration,

The Department of Defense's attack on the above problems
has been to establish the Systems Cammand within the Air Force
and the Bureau of Naval Weapons within the Navy. These new or-
ganizations integrate development and procurement of effective
weapons for their respective branches.,

In accordance with this concept, the Air Force intends to
purchase weapon systems under the following three categories:

Category I under which the weapon system is procured

by direct contract between a prime weapon-system contractor
and the Air Force. In this instance, the prime contractor

52Tbid,, p. 122.
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is responsible far providing a centralized management of
the entire weapon including all the systems and support
equipment, He normally is responsible for the engineering
design, subcontracting, technical integration, and perform-
ance on contract. He operates under the management and
technical surveillance of a specialized Air Force team
responsible for the integration of all facets of the
specific program to bring the weapon system into the Air
Force inventory. In this case, the prime contractor supple-
ments the Air Force management team. An example of this
type of procurement is the development and production of
the Convair B-58 bamber.

Category II under which associate contractars are es-
tablished by direct Air Force contract., In this case (for
example, on the Convair F-106 interceptor) Hughes Aircraft
Co, is an associate to Convair. However, Hughes works
directly on an Air Force contract. Hughes and Convair are
responsible jointly that the Hughes fire-control system is
engineered and produced to be campatible to the F-106 re-
quirement and schedule, The Air Force supervises each
contractor's efforts and the weapon system as an entity.

Category III under which the Air Force procures under
direct contract as Government furnished aercnautical equip-
ment, such equipment as the bombing navigation systems, and
furnishes them to the contractor providing the weapon. This
is normally used where a system or camponent is compatible
to two or more weapon systems or whether it is feasible for
the Air Force to contract direct for the equipment.53

A recent example of the continuing application of the
weapon-system concept in military procurement is the TFX or F-111
Tri-Service Fighter contract awarded to General Dynamics/Fort
Worth, In this contract, General Dynamics shares with Grumman
the responsibility for assuring that the aircraft meets Naval as
well as Air Force operational requirements.,

The increased dependency of the military upon the develop-

mental, production, and managerial capabilities of private

53y, s, Congress, Subcamnittee of the Committee on Armed
Services, Hearings on Senate Bills 500, 1383, and 1875, 86th
Congress, Ist Session, 1359, p. ShHid,
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industry, as indicated by the increasing use of Category I and

IT contracts, has had an important impact on the individual firms
within the defense industry. This increased responsibility, with
the resulting increase in technical knowledge necessary for
adequate supervision of the numerous subsystem contractors, re-
quires that major weapon-system contractors develop broad tech-
nical and managerial capabilities. Johnson, Kast, and Rosenzweig
in their discussion of this topic point out two impartant impli-
cations:

Rapid obsolescence of weapon systems has required new
methods and innovations for minimizing the time cycle be-
tween need perception and cperational availability. There
is a trend toward limiting the volume of production of in-
dividual weapon systems to a relatively small number as
campared with the production runs of aircraft such as the
B-36, B-47, and B-52, However, there has been an increase
in the number of separate programs in various stages of
research, development, and production. Greater variety
and smaller production are an apparent result of advancing
technology.

A weapon-system contractor, faced with the problem of
successful integration of an increasing number of functions,
and also doing this for a growing variety of programs, has
found his managerial and organizational resources hard-
pressed, Generally, in order to adapt to the new problems,
the major weapon-system contractors have adopted the systems
concept. Accordingly, a project or program manager has been
designated and given broad responsibilities for the inte-
gration of all E.‘Be functions necessary for total system
accomplishment.

The project or program manager mentioned above and the
project organizational approach in general will be examined in

greater detail in the next section of this chapter.

5I“Johnson, Kast, and Rosenzweig, op., cit., pp. 129-130.
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Project Organization

The project form of organization is widely utilized
throughout in the defense industry complex. This organizaticnal
approach represents the weapon-system concept on the firm level
and aids in the accomplishment of the over-all coordinating and
cantrol function assumed by the weapon-system manager. In essence,
the project manager is responsible for achieving the objectives
of the project within time, cost, and specification requirements,
Value engineering in many firms is set up on a project arganization
basis, and in almost all aerospace industry firms value engineers
must function within an enviromment of project organization,

A typical project or program manager is the focal point
for all matters that pertain to a specific project. In the case
of military products, the project manager is responsible for pri-
mary contact with the customer as well as normal in-house coordi-
nating functions. Formal authority relationships between the
project manager and managers of functional departments is an area
marked with controversy and ambiguity. Allen R, Janger describes
the types of autharity involved as "primary authority and project

authority. nS5

Primary authority is that exercised by the head of
the functional department and includes most of the functions
normally associated with such a managerial position. Project
authority, on the other hand, is greater than that normally as-

sociated with a staff unit because the "project manager is held

55A11en R, Janger, "Anatamy of the Project Organization,"”
Business Management Record (November, 1963), p. 14,
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accountable for defining the job to be done, setting the schedules,
controlling funds, and maintaining primary contact with the cus-
1:c:me::'s."56 Illustration 1 is a typical example of project organi-
zation in the aercspace industry., Fram this discussion and Il-
lustration 1, it is evident that the project manager can function
by working with the functicnal department head, by going to their
cammon superior, or by fostering a close warking relationship with
the individuals in the various departments concerned with the project,
The latter relationship is almost mandatory, and is one of the im-
portant requirements for a good project manager.

There are several limitations to project organization and
one of the more perplexing is the problem encountered when the
project is large and complex. The principle of span of control
canes into play; and, if samething is not done, the technique of
project organization is defeated by the very problem it was de-
signed to attack., To combat the prcblems that arise when a project
is large and camplex, it is common practice to assign functional
department personnel as project managers for the project within
their departments, Contacts of the chief project manager with a
given department are thus reduced to a minimun. The above solution
resolves one problem, but creates a situation which places the de-
partmental project manager in a position of having dual accounta-
bility. Another approach to deal with problems arising fram large

and camplex projects is the creation of a project manager's staff,

561hid,
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Janger points out that in one case such a staff had the following
managerial functions: "subsystem integration, reliability, quality
assurance, subsystem engineering, product design and standards,
contract operations, cost and schedule control, camunications and

liaison, and subcontract operatims."57

Summary

This chapter cansiders many of the farces that have con-
tributed to the emergence of value engineering or have shaped its
application, The Department of Defense is represented as the
motivating force behind value engineering efforts in the defense
industry. Value engineering as an important part of the over-all
Department of Defense Cost Reduction Program has been widely pub-
licized by both Secretary of Defense McNamara and Deputy Assistant
Secretary of Defense Fouch,

The concept of value has been debated and studied over
the years, but its use in connection with the idea of a function-
cost relationship is essentially the work of Lawrence D, Miles.
His techniques have, for the most part, been adopted by the De-
partment of Defense and serve as the foundation for most of the
work in value analysis/value engineering that is carried on today.

In anticipation of sane of the organizational problems to
be encountered later, the chapter presents a brief review of line
and staff organization followed by a more detailed summary of the
weapon-system cancept and the project form of organizational pat-

terns which appear particularly impartant to an understanding of

S71bid, , p. 17,
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value engineering organizational practice. As the next chapters
of this study will indicate, there are numerous possible approaches

to organizing for value engineering.



CHAPTER III
QUESTIONNAIRE RESEARCH FINDINGS

This chapter presents generalizations and specific illus-
trations obtained from analyzing the returns from a mail question-

nair'e,.1

The research findings cover questions dealing with (1)
contractual responsibilities, (2) terminology, (3) objectives of
value engineering programs, (4) evolution of value engineering
programs, (5) organizational approaches ard relationships, (6)
nature of authority and working relationships, (7) value engineer-
ing and cost reduction programs, and (8) problems associated with
value engineering programs.

The high rate of return, sixteen fram a total of twenty-
twb, or 73 per cent, probably results fram the criteria used in
determining the questionnaire recipients, The questionnaires
drew responses from all but one of the major aerospace industry
weapon-system managers and from four subsystem suppliers., A

few firms are not identified by name because expressed permission

to use the firm's name was not obtained,

lsee Apperdix VI,

49
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Contractual Responsibilities

This section presents findings concerning contractual
responsibilities imposed by the Department of Defense., The data
indicate that almost all types of value engineering contracts out=-
lired in the Armed Services Procurement Regulations are in force

at this time. Most large firms have more than one type of in-
centive contract and many have both program requirement clauses
as well as incentive com:r'acts:,2 Four replies indicated that all
new contracts included same type of value engineering requirement.
These statements, coupled with the fact that all but one of the
reporting firms have value engineering clauses in same contracts,
are an indication of the degree to which the Department of Defense
is implementing its over-all value enginea'i‘xl'lg program,

The following are representative statements in regard to
contractual responsibilities in present contracts:

1) "We have both the contract value engineering program
requirement and incentive clauses. These contracts cover cost
plus incentive fee and fixed price."

2) "Incentive on one major contract. Program requirement
in another contract, but an incentive clause is being negotiated
currently in this contract."

3) "We have cost plus fixed fee, cost plus incentive fee,

fixed price incentive fee, and fixed price. All contracts do not

2The reader is referred to Chapter II of this study for a
summary of the various types of contractual clauses,
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contain value clauses, although the newer contracts do include
such clauses,"
Numerous types of contracts are in existence, but the
important point to consider is that these clauses require some
organizational identity to accomplish or carry out the value

engineering function.

Terminol

Examination of terminology utilized by the responding
firms indicates that there are at least four common ideas con-
nected with value engineering, but there is no standardized
terminology associated with these concepts. The most frequently
encountered idea centers about the systematic application of
recognized techniques which (1) identify the function of a
product or service; (2) establish a value for that function; and
(3) develop means to provide that function at the lowest over-all
cost without degradation of quality, reliability, producibility,
and maintainability. Most responding firms identified the process
of applying these three techniques as "value engineering" and/or
"value analysis,"

The synonymous use of value engineering and value analysis
to describe this concept results from the fact that many firms
had established value analysis programs in their purchasing de-
partments prior to the time the Department of Defense formally
defined the concept as value engineering. It is only natural that

firms having well-developed value analysis programs within their
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purchasing departments would tend to utilize the term value analy-
sis when applying the same concept in other areas of the firm,

This discussion leads to the next two ideas, which are
concerned with the application of value engineering/value analysis
in relation to the life cycle of the product. One of these ideas
refers to the application of the techniques "after-the-fact," or to
existing products, processes, and systems, The other idea refers
to the application of the techniques "before-the-fact," or during
the engineering design state. There is little camon terminology
to describe these two ideas, but there are those who feel that
value engineering is the term that best describes the latter con-
cept. Supporting evidence for the latter position can be cb-
tained from Department of Defense Publications and Regulations
and is cause for stating that this is really the degree of dis-
tinction the Department of Defense is seeking by introducing the
term "value engineering."3

The use of the term "value analysis" to refer to "after-
the-fact" analysis can equally be justified, As noted earlier,
most firms within the defense industry already have active value
analysis sections within their materials or purchasing departments
to study products purchased by the firm. The results obtained by

purchasing department value analysis no doubt had a role in

3y, S., Department of Defense, Armed Services Procurement
Regulations, op. cit., pp. 198,31-198,4T; Handbook H-1l11, value
tngineering, op. €it., pp. 1l-4.
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stimulating early application of critical evaluation in the de-
sign stage. Because the basic design of a product substantially
controls the resulting manufacturing process, as well as many of the
costs of production, many firms find it more desirable and more
effective to control cost both during the design stage and later,

Fram the above discussion, it can be noted that there is
substantial background and tradition for the use of value analysis
and value engineering as terms that have multiple meanings. Several
firms use the term "value engineering/value anmalysis" to denote
the general body of evaluative techniques.

The fourth idea is known variously as value control, cost
management, cost reduction, or value management, Each of these
terms relates to the over-all program of avoiding and/or eliminating
unnecessary costs in products and practices. It includes "before-~
the-fact" and "after-the-~fact" evaluation and several of the exist-
ing cost-reduction techniques. This concept of an over-all program B
is less frequently found than the others and is typically en-
countered in firms having well-developed cost-reduction programs,
These terms are often used to describe the administrative crgani-
zational unit responsible for coordinating value engineering,

value analysis, and the cost-reduction programs.

Objectives of the Value Engineering Program

Objectives expressed by the respording firms for their
value engineering programs are more varied than the diversities

in terminology. "To make and retain a greater margin of profit"
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and "to satisfy govermmental contractual requirements" were the

most frequently expressed objectives of value engineering pro-

grams, The following replies summarize the responses received to

Question 4 (What are the objectives of your firm's value engineer-

ing program?) of the mail questionnaire:

1)
2)

3)

4)

5)

6)

7)

Our objective is survival in a campetitive market.

The objective is satisfactory goverrmental contractual
relations,

Value engineering objective is to provide maximum value
to the customer,

Our objective is more business through ability to submit
lower bids.

The basic responsibility of value engineering is cost
prevention,

The objective of our program is to acquaint our person-
nel with the philosophies, principles, and techniques
of value engineering/value analysis; and to emphasize

the importance of the value concept in the daily per-
formance of our jobs.

Value engineering in our firm attempts to:

a, Improve interdepartmental relationships and communi-
cation through guided teamwork and common objectives.,

b, Improve the cost-profit relationship.

¢. Produce systems of maximum cost effectiveness
(achievement of cost prevention).

d. Respord to custamers' value engineering contractual
requirements.,

e. Improve available real cost savings potentials many
times the cost of running the program.

f. Improve our competitive position.
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8) The objective of our value engineering program is to
eliminate ultimately the necessity for value engineers.
This implies the application of value engineering tech-
niques in the conceptual study phase of a contract which
would be so successful as to eliminate the necessity
for value engineering effort later on in the contract
cycle, Such an cbjective prcbably will never be
attained.

Goals in the questioned firms vary from a short-term in-
crease in profit on one contract to a reorientation of thinking
about costs. This latter cbjective seems particularly important
because most of today's senior engineers and high-level managers
within the aercepace industry served their internships during
the wartime period when quantity was an extremely important ob-
jective, Since the goal or objective plays a major role in shap-
ing the organization that is developed to accomplish it, the di-
versity of objectives may help explain the numerous organizational
approaches taken by the responding firms.,

Historical Evolution of Value Engineering
Units

Most existing value engineering units fit into one of two
different development patterns.

The first pattern consists of establishing value engineer-
ing units in engineering departments of firms having some purchas-
ing value analysis experience. Application of evaluative techniques
during the design stage was introduced as early as 1959-61 by a few
aerospace firms with this experience,

A value engineering unit in the engineering department is

frequently a producibility or industrial engineering section which
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has assumed value engineering activities, or it is a new unit
attached to the existing reporting structure, In three cases, the
various cost-reduction programs of the firm have been cambined
under the value engineering unit.

An example of the chronological development of a value
engineering group and a cost-reduction program is given by the
following response fram Republic Aviatian Corparation.

« « o In October, 1956, a value analysis section was
established in the Purchasing Department, Initially, this
was primarily a Procurement effort, in recognition of the
worth of an organized approach to achieve value., In
February, 1958, by direction of RAC's President a permanent
value engineering/analysis cammittee was established,

The cammittee chairman, reporting to the Executive Vice
President, is the Manager of Value Analysis and Procurement
Engineering, The comittee is caomposed of representatives
of Purchasing, Production Engineering, Value Engineering,
Manufacturing Engineering, and Manufacturing Research and
Development., Periodic meetings are held to resolve Value
Engineering/Analysis matters which require interdepartmental
action. In 1959 and 1960, a concerted effort was made:
"in-plant" and "off-site,"” to substantially reduce the cost
of the F105 aircraft., "F105 D-Day Target - - - Minus 30"
and "Project 2nd Wind" achieved unprecedented success as a
result of the arganized application of Cost Reduction
Techniques cambined with the Techniques of Value Engineering/
Analysis, A Value Engineering Group was formed in the
Production Engineering Department in 1961 with personnel
assigned on a full-time advisary capacity, to each major
project engineering area., During 1961, a total of 169
personnel from Production Engineering, Procurement, Manu-
facturing Engineering, Industrial Engineering, Quality
Control, and outside Suppliers received training in the
Value Control Field,

A secornd pattern of value engineering unit development,
found in firms without prior purchasing value analysis experience,
results from the attempt to establish value engineering units to
camply with the Armed Services Procurement Regulations requirements.
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These units are primarily found in engineering departments, but
they are frequently coordinated by a division or plant-wide

value engineering coordinating committee,

Organizational Approaches and Relationships

The organizational approaches for accomplishing value
engineering within the aercspace industry are categorized as
either reporting within the engineering department or reporting
to some organization unit other than the engineering department,
Since the operative function of value engineering is performed
in essentially the same manner under both classifications, it
will be discussed only under the first heading, This classifica-
tion system is based on the approach utilized by the various firms
to coordinate their over-all value engineering programs.,

Value Engineering Programs Reporting Within
the Engineering Department

The over-all value engineering program is a part of the
engineering function in 75 per cent of the firms responding to
the mail questionnaire. The most cammon location for the value
section is the operating area of the engineering department, Value
engineering sections of this department have the dual responsibility
of actually performing value engineering work on current hardware
and of serving as the coardinating hub of the firm's over-all
value program, This area may be termed production engineering,
operating engineering, or industrial engineering; however, re-

gardless of the term employed, the unit has responsibilities
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that pervade the entire engineering department and frequently
the production function as well, The value engineering operative
function is performed by utilizing: (1) a full-time value engineer-
ing section; (2) project value engineers; (3) task forces; and
(4) the design review procedure,

Within the broad category of value engineering programs
reporting within the engineering department, there is same
repetition of practice; therefore, only representative examples
of the various approaches are summarized. These examples are
selected to clarify one or more of the general characteristics
of value engineering organizations within engineering departments
arnd to illustrate specific organizational approaches.

Example 1, In the Aerospace Division of Boeing, value
engineering was formally introduced in June of 1962, The program
was initiated by a series of value engineering seminars and
familiarization lectures, During that year, the reported cost
savings on 1,829 items amounted to approximately $100,000,000.u

The data furnished by this firm offer an excellent oppor-
tunity to examine a value engineering program from the corparate
level down through the division level to a specific project.
Corporate policy statement u4-H1 states:

« « o that it is company policy to use value engineering

as a method of controlling the total cost of products.
Essential quality, function, schedules, reliability,

“Aerospace Division, Value Engineering Staff, Value En-
gineering Methods Manual (Seattle: The Boeing Campany, 19637,
P. <.
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maintainability, and operational performance shall not

be compramised. Value engineering shall be applied to

design concepts, specifications, engmeemng, procure-

ment, manufacturing, tests, and operat:.ons. o o e

cost reduction and product improvement activities shall
be cansistent with value engineering programs.,

This policy statement requires that each division manager camply

with the policy and assigns to the senior vice president the

task of monitoring the company's value engineering effort, ini-

tiating actions to keep the procedure up to date, and providing

for interpretation and interdepartmental cooperation as necessary,

The company Value Engineerin Guide apprises the
gl £

functional managers of the following primary value engineering

responsibilities:

1,

2,

Engineering--Value Engineering will be applied starting
at the product and/or system concept to derive maximum
benefit.

Manufacturing--Value Engineering techniques will be
applied to develop econamical manufacturing methods,
scheduling and tooling,

Materiel--Value Engineering will be applied to obtain
maximum value in the procurement of raw materials,
standards, vendor items, purchased equipment and sub-
contracted items. In addition, Materiel encourages,
assists and monitors suppliers and subcontractors in the
area of Value Engineering. On existing programs there
will be continued surveillance for cost improvement
through cost analysis techniques and Value Analysis.

Finance--Value Engineering Programs will be supported
with estimated and actual cost data, and cost perfarmance
analyses during the development of concept and specifica-
tion, the process of design, manufacture, procurement,

5'I‘he Boeing Campany, "Corporate Policy Statement 4-H1,"

(20 August 1962), p. 1.
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test ang operational phases of the product and/or
system,

On the division level, a significant change was made in
the Aerocspace Division value engineering policy effective
January 17, 1962, by the revised policy statement prepared on
March 4, 1964, The essence of the original policy statement can
be summarized as follows:

The value engineering task is assigned to the Engineer-
ing and Product Development Departments of the Division,
The establishment of related policies, procedures, and the
development of standard operating practices shall be ac-
canmplished by the Engineering and Product Development with
the support fram all other departments within the Divi-
sion, . « . Implementation of this policy will be ac-
complished by the Engineering and Product Development or-
ganizatiox}s through management direction on the individual
programs,
The draft of a new division policy statement indicates the in-
creased importance attached to value engineering. Included in
this new policy are statements indicating that value engineering
will be used as one of the methods of controlling the total cost
of products, data, and services performed, and that employees
responsible for applying value engineering in their own activities

will be trained in the application of value engineering 'cecl'u"niqt.xes.,8

The Boeing Campany, "Value Engineering Program Guide"
(August, 1962), p. 4.

7'I‘he Boeing Campany, "Aerospace Division Value Engineering
Policy" (January, 1962), p. 1.

®The Boeing Company, Draft of "Aero-Space Division Value
Engineering Policy" (March, 1964), p. 1. See also Appendix X.
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The most significant change is the addition of a section which

outlines the following responsibilities:

A,

The Director of Engineering Operations is responsible
for providing a Value Engineering program which will:

1, Establish, maintain and communicate within the
Aero-Space Division a systematic review and
documentation of successful methods, techniques,
ard processes, in the field of Value Engineering
and create and develop new and/or improved tech-
niques to advance the state of the art,

2, Develop, document and publish directives and
procedures for applying value engineering techniques
within the Aero-Space Division,

3. Provide technical direction to the Industrial Re-
lations Training organization by identifying,
developing and monitoring educational courses in
Value Engineering Techniques,

4, Assist division executives and heads of support or-
ganizations in applying Value Engineering techniques
to activities in their organizations.

5. Provide surveillance and evaluate Value Engineering
efforts to assure accomplishment of Value Engineer-
ing requirements of this policy.

6., Coordinate the division's Value Engineering ac-
tivities with the corporate offices, other Boeing
Divisions, and the inter-divisional Value Engineer-
ing committee.

7. Develop and supply, as appropriate, industry and
custaner information regarding Value Engineering,

The Director of Industrial Relations is responsible for
providing Value Engineering training courses as required
by the Value Engineering program established herein.

All division executives and heads of support organizations,
consistent with the Aero-Space Division Value Engineer-

ing program, will:

1. Set Value Engineering objectives for their respective
activities ard evaluate them periodically for
accanplishment of these cbjectives.,
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2, Pramote among their personnel an understanding of
Value Engineering and of their role in becoming
value-able and cost=-able,

3. Develop competence in Value Engineering techniques
applicable to their own corganizations,

4, Schedule all concerned personnel for training in
Value Engineering techniques and then require them
to apply the techniques to their respective activi-
ties.

5. Select product, data and service items as study
projects for training seminars and sgpport these
study items with detail information.

Points one, two and three under part C are no doubt de-
signed to assure that the attaimment of value engineering objec-
tives will be enhanced by placing the primary responsibility for
the value engineering program on line management. By creating
in line managers an awareness of value engineering, this policy may
also assist the operating value engineering staff organization in
performing its duties.

The next organizational level below the division in this
firm is the branch., To continue the example, the value engineer-
ing activities on this level are set forth by Branch Operating
Procedure No. 409-001, which covers a large weapons system., The
objective of the abowve procédune is: ", . . to provide the re-

quired weapons system at the lowest possible cost through the

application of value engineer*ing‘,"l0

gIbido’ ppp 1-26

107he Boeing Campany, "Branch Operating Procedure No.
409-001" (November, 1963), p. 1.
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Prime responsibility for value engineering in the minute-
man project is vested in a value engineer in the projects systems
organization. He is also charged with measurement of organiza-
tional value engineering accamplishments and is delegated
authority to request initiation of value engineering changes.
Value engineering participates in in-house preliminary and critical
design reviews (PDR's and CDR's, respectively) and reviews as-
sociated value engineering data. With the exception of contractual
matters, the value engineer is the primary contact in the branch
for value engineering.ll
Part Three of Boeing's Operating Procedure is an excellent
example of the numerous relationships between a value engineering
section and other organizational units within the firm, This
Operating Procedure sets forth responsibilities as follows:
A. All functimmal organizations will:
1. Designate a representative to act as the crganiza-
tion's point of contact for Value Engineering.
This designation will be for organization coordina-
tion purposes only and will be in addition to the
representative's narmal work assigmment.
2, Participate in Value Engineering investigations as
requested by and agreed upon with the Minuteman
Value Engineer.
3. Apply Value Engineering techniques to their activities
to obtain the lowest cost practicable to accamplish

a required function.

4, Recommend to the Minuteman Value Engineer for investi-
gation, value improvements which appear to justify

mid,, p. 1.
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b4

special consideration for possible future ap-
p]i&tion.

5. Furnish information as requested by Financial and
Contracts Administration--Estimating Cost Analysis
to enable them to provide accurate cost estimates.

6. Schedule personnel as appropriate to the Company-
sponsored in-house Value Engineering Training
Course,

7. Apply Value Engineering techniques in arriving at
Make or Buy recommendatians.

Systems Management--Weapon System Engineering

1, Minuteman Value Engineering will:

a.

C.

d.

Prepare, coardinate, maintain, and submit inputs
for Value Engineering to the Program Plan(s)

- as requested.

Assure that the Value Engineering system is
being accomplished in campliance with the
referenced Corporate and Division Policy State-
ments, Review campliance with Value Engineering
requirements by Minuteman arganizations,

(1) Assist functional organizations in
indoctrination and performance of Value
Engineering,

(2) Correlate infarmation on Value Engineering
activity cbtained fram the functional
organizations.

Assure that design cost visibility is provided
to Minuteman Design crganizations.

Obtain cost reduction estimates from Financial
ard Contracts Administration, Estimating and
Cost Analysis for each negotiable cost reduction
change and review prior to submittal of the
change to Contract Administration.

Establish cost models arnd/or cost targets for
selected items, i.e,, service, data, facility
ar hardware,
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(1) Route a copy of the Equipment Cost Model,
Target, and Repart form to Financial and
Contracts Administration--Estimating and
Cost Analysis for cost model estimates.

(2) Upon receipt of the cost model figures
from Estimating and Cost Analysis, evaluate
and approve for internal issuance., Re-
produce and distribute copies to each
affected organization.

(3) Evaluate estimated campletion costs in re-
lation to established cost targets. Cam-
plete a Value Engineering investigation
when the estimated completion costs vary
significantly from the cost targets.

f., For in~-house PDR's and CDR's,

(1) Assist Engineering in the preparation of
Value Engineering Records,

(2) Attend the PDR or CDR and recammend to the
chairman those items deserving further
Value Engineering consideratims.

g, Establish and provide chairman for Value Engineer-
ing investigation of end items where estimated
completion costs exceed cost targets and for
those end items that indicate a substantial value
improvement.

h., Provide value engineering inputs to the following
reports:

(1) Value Engineering Status Report issued
monthly to the Systems Management Manager.,

(2) Air Force Cost Reduction Program Report
inputs concerning negotiable and non-
negotiable controlled and uncontrolled cost
reduction changes to Financial and Contracts
Administration--Cost Reduction,

2, Minuteman Systems Management organizations will per-
form in accordance with Section III-C below,
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Engineering organizations wills

1, Ensure that Value Engineering principles and tech-
niques are applied to the determination of the
functional requirements . . . and to their recom-
mended technical solutions . . . &

2, Prepare a Value Engineering Record (VER) for each
new or revised (Equipment Cost Model),

3, Submit a summary of VER's as a standard agenda
item for both in-house and official PDR's and CDR's,

4, Apply Value Engineering techniques to all phases of
design and development,

5, Use cost models as a consideration for trade studies
and cost targets as design criteria,

6, Coordinate with Inplant Manufacturing to obtain
"sroducibility" information and with Remote Operations
to obtain installations information.

Operations

1, Inplant Manufacturing will:

a, Furnish "producibility" information to Engineer-
ing arganizations as requested.

b. Apply Value Engineering techniques to all phases
of manufacturing engineering and tool design.

c. Use cost targets as tool design criteria and
manufacturing constraints in planning and
processing.

2, Remote Operations will:

a, Use cost targets as a criterion in planning
assenbly and checkout activities, .

b, Participate in assembly and checkout plan reviews,

3, Materiel will:

a. Develop appropriate contractual clauses for
Value Engineering changes with the assistance of
the Legal Coordinator far use in the various
types of subcontracts, i.e., CPFF, Fixed Price,
Fixed Price Incentive, . . .
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b. Establish a Value Engineering program with sub-
contractors to the extent such subcontracts lend
themselves to the concept of Value Engineering
and as provided in the prime contract under
which the subcontract is issued, This will be
implemented by motivating the subcontractar to
accept a Value Engineering clause in his Pur-
chase Orders (i) where such a clause is
feasible, and (ii) when the Legal Coordinator
confirms that the applicable prime contract
does not prohibit the use of the clause fur-
nished by the Legal Coordinator.

c. Present a summary of the subcontractor's Value
Engineering studies as a standard agenda item
at the subcontractor's PDR and CIR,

d. Apply Value Engineering techniques to obtain
maximum value in procurement of raw materials,
standards, supplier items, purchased equipment,
and subcontracted items,

e. Indoctrinate suppliers in Value Engineering
techniques.

f. Use cost targets as procurement guides,
4, Quality Control will:

Assure that Value Engineering principles have been
considered in acceptance test reviews.,

E. Financial and Contracts--Estimating and Cost Analysis
will:

1. Provide all organizations with cost estimates to
support their Value Engineering activities.,

2, Provide reports on estimated total costs for_each
Cost Target to the Minuteman Value Engineer.12

Within Boeing, the over-all value engineering function is
coordinated by the Director of Engineering Operations and his staff,

His staff is composed of two specialists who coordinate the efforts

121144, , pp. 2-6.
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of the branch value engineering groups and the industrial relations
department's special value engineering seminar training groups.

Example 2, The value engineering department of Lockheed-
Georgia Company grew out of the production engineering section.
Late in 1963, the department was advanced to division status with
three subordinate departments: Value Analysis, Production Engineer-
ing, and Standards Engineering., Frank J, Johnson, Manager, Value
Analysis-Engineering Department, states that

the Value Analysis group, within this department, was es-
tablished to perform value analysis as developed by L. D,
Miles and to apply the functional approach both to new
designs and hardware in production, in order to achieve re-
quired functions at minimum cost consistent with required
reliability. The term "value analysis-engineering" was
adopted to distinguish this program from the purchasing
value analysis program which has since been renamed, ap-
propriately, The Purchasing Cost Reduction Program. . . .
The Value Engineering Division Manager reports to the Chief
Structural Engineer who in turn reports to the Chief En-
gineer., Since production engineering gives support pri-
marily to structural designers, that endeavor fits logically
in this organizational chain. The reporting chain was not
change-dL when the title was changed and value analysis
added,

This firm uses the value analysis/value engineering seminar
to indoctrinate management and design personnel in the philosophies
and techniques of value engineering., This activity is coordinated
by a staff reporting to the value analysis departmental manager.,

It is interesting to note that value savings are reported
as a part of the cost reduction program, In this firm, value

amalysis/engineering is considered an important element of the

13 etter fram Frank J. Johnson, Manmager, Value Analysis-
Engineering Dept., Lockheed-Georgia, Marietta, Ga., March 13,
1964,
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plant-wide cost reduction program, Other elements in the cost
reduction program are the purchasing cost reduction program,
various programs aimed at improving manufacturing processes,
administrative procedures improvement, materiel handling, and
scrap utilization.

Example 3, At Lockheed-California, value engineering has
as its basic responsibility cost prevention, and it embraces basic
design as well as methods of production., It is felt that, in the
design stage, the greatest savings are usually made because the
improvements are made before unnecessary expense is campounded
along the production line, The value engineering division of the
engineering branch is composed of three departments: (1) Value
Control, (2) Materials and Camponents, and (3) Reliability En-
gineering, The division reports through the chief technical
engineer to the chief engineer and is responsible for the pro-
motion of value engineering principles within the engineering
branch ard for the coordination of related value engineering ac-
tivities throughout the company.

Like many firms in the industry, Lockheed-California co-
ordinates engineering activities by a top-level ccmmitfeeo This
firm uses "value analysis" to describe the techniques for deter-
mining the cost of a given function. Value control, on the other
hand, is defined as the broad application of value engineering

principles.,
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Included in the response of this firm is a good example

of the many cross-functional relationships involved in a total

value engineering program. The following illustrates a value

engineering unit's many relationships with various staff and line

organizatiomal units:

1,

Value Control Cammittee. Directs all company Value
Control activities, Creates and directs working sub-
committees, Establishes uniform methods of operation.
Promotes active training and publicity.

Manufacturingf Planning, Tool Desigg and Tool Make,
w1l alue kngineering to es e most
expeditious production techniques compatible with pro-
duction quantities, production rates, facilities, and
over-all cost,

Q.UEIiEZn Assurance, Assists in reliability data collec-
tion and analyses to reduce support and maintenance
costs, Participates in supplier evaluation and
selections

Compiles and categorizes supplier quality history.
Computes quality indices to rank suppliers,

Procurement, Collabcrates with Value Engineering to

determine that part and material costs are campatible
with requirements, and that sources are campetent and
reliable., Assists Lockheed suppliers, in conjunction
with Value Engineering, in applying Value Engineering
principles, Feeds back supplier cost reduction ideas
to Value Engineers.,

Finance. Supplies Target Cost Program data. Provides
rates, Advises on financial matters.

Engineering Laboratories. Searches for, develops, and
’Ees% new :Li tems, methods, materials, and processes to
improve the over-all value of Lockheed products,
Manufacturing Research. Works with Value Engineering
To perfect new production methods and processes, In-
vestigates difficulties arising during the manufacturing

cycle and coordinates solutions with Value Engineering
specialists,
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8, Various Engineering Staffs. Act as technical consultants
to ass:.stnsaIue Ingineering to ?Etemine the feasibility
of value improvement proposals.,

Example 4, A relatively new program which operates in a
division of about 4,000 employees--the space guidance division of
a large commercial manufacturer--is the basis for this example.
This program is approximately two years old and is administered
by two full-time value engineeririg staff engineers. The value
engineering manager reports to the manager of special engineering,
who, in turn, reports to the manager of engineering. In the past
two years, the firm has allocated $90,000 to its value engineering
activities but reports that improvements resulting in savings of
$1,252,000 have been implemented as a result of the program,

Actual value engineering activities are accomplished
through the task force approach, The value engineering staff
selects projects that are "right" for special value engineering
emphasis, clears these projects with the program manager, and
recruits one or two trained value specialists to work full time
on the project. These full-time engineers are assisted by other
team members who appraise the item under study through the value
engineering seminar technique. The firm’s value engineering staff
engineer reports that approximately 70 per cent of the staff's
time is spent participating in value engineering seminars. The
rest of the time is spent advising and counseling with the full-

time value engineering specialists in purchasing and manufacturing,

141 ockheed-California Campany, Management Topics, III
(February, 1964), 7,
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At the time of this questionnaire, the firm was in the process
of preparing an operating procedure statement to cover its value
engineering effort, which is to be a part of the over-all cost-
reduction program,
Example 5, McDonnell Aircraft Corparation’s response
includes a "Value Engineering Program Plan," dated 4 March 1964,

This program plan,ls prepared to satisfy part 5.4 of the Proposed
Military Specification, Value Engineer'ing,l5 is an example of a

value engineering program formulated in accordance with all exist-

ing Department of Defense directives,

Twenty-five per cent of the respording firms indicate that
their value engineering programs are coocrdinated by organizational
units other than engineering, A common practice of these firms
is the use of a high-level corparate or division cammittee to es-
tablish over-all guide lines for the value engineering program.
There are basically two different approaches utilized by these
firms to accomplish the coordinating function. One approach has
the value engineering or value control coordinator reporting
directly to the division manager, and the other places the value
control coordinator under the controller or the administrative

head of the firm.

Bmis program plan is inciuded as Appendix VIII,
16See Appendix I,
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Example 6, Martin-Orlando, the Aerospace Division of
Martin-Marietta, is included because it offers an excellent example
of value engineering in a firm organized along project lines. The
value engineering unit in the engineering department reports to the
director of design and development in the engineering operating
division, Actual operating value engineering units are organiza-
tionally a part of the various programs they support and report to
the directors of the various programs. They are so organized be-
cause the value team effort must have authority to move across all
project lines that directly affect a particular project. The
individual operating groups vary in camposition and skills in direct
relation to the point in the contract cycle when value engineering
is applied, i.e,, concept trade-off in early design may require
more industrial and financial background than is demanded of the
value engineering effort on a production contract.

Coordination of the over-all value program is the responsi-
bility of the value analysis administration section, which is
under the director of administration who reports directly to the
general manager., Illustration Two presents the above relationships,
and Illustration Three shows a project-type value engineering
organization,

Example 7, In this large manufacturer's astronautics
division, the formal division-wide value engineering organization

which was established in 1963 is headed by the manager of cost
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reduction and value control who reports to the controller., This
reporting channel was selected because it is logical since he is
responsible for dollars, There is no one operating value engineer-
ing unit in this firm, but each major department has its own value
group. Each group is headed by a value control coordinatar who
reports administratively to the department management,

The reasons for having a staff value group in each major
department are as follows: (1) to have the head of over-all value
control program report at a high level; (2) to minimize human re-
lations problems by having each value control coordinator report
within his own department so that he gets less resistance to
proposed changes; and (3) to shorten lines of cammunication between
departments to carry out value projects cooperatively, especially
within engineering, manufacturing, and procurement,

An interesting sidelight of this response is the extensive
attempt to differentiate between before-the-fact and after-the-
fact evaluation, and between value control and cost reduction
projects, "Value assurance" is defined by this firm as "the
application of value engineering techniques to products or

" on

practices during the original concept."” 'Value improvement,
the other hand, is "the application of value engineering tech-
niques to products or processes already in existence.” The
distinction between cost reduction and value control is that the
former pertains to all reductions in direct charges and the latter

to all reductions in indirect charges,
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Example 8, This firm's response is illustrative of those
firms that place the head of the value function directly under
the division general manager., In this case, the firm had a value
analysis program in purchasing as early as 1954, but value analysis
in the production department and value engineering in the engineer-
ing department were not introduced untili 1960, The manager of
quality assurance and value engineering in this firm has line
responsibility for value engineering within engineering and staff
responsibility for value analysis in both purchasing and produc-
tion, Ad hoc teams camposed of personnel fram purchasing, design,
and production engineering undertake specific value engineering
projects, Frequently, the team also includes persannel from
quality control, scheduling, tool design, and accounting., It was
indicated that these teams are called together for specific

projects and operate in a very infomnal manner,

Nature of Authority and Working Relationships

Besides indicating various organizationa® approaches and
relationships, analysis of the data supplied by the firms respond-
ing to the questionnaire revealed definite patterns in authority
and working relationships, In all cases, the nature of the author-
ity vested in the value engineering unit clearly identifies the
unit as staff, Value engineers may make design change recommenda-
tions, and the value engineering section manager has same func-

tional authority in coardinating the over-all value engineering or
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value control effort of the company, but neither can require a
line manager to carry out any suggestion. In those firms where
the value engineering program has extensive top-management sup-
port, the functional authority of the value engineering section
manager can be very extensive,

Value engineering seminar programs within the various
firms are attempting to overcome one of the common problems fre-
quently encountered by staff units, The seminars, as well as
conveying the contractual requirements for value engineering,
are introducing line managers to the benefits to be gained by
applying value engineering techniques. As a result, the value
engineering operating units are finding it easier to "sell"
value engineering to the line managers.

Working relationships between value engineers and other
individuals and organizational units typically cut across func-
tional organizational boundaries., Sixty per cent of the re-
spondents note that one of the most important requirements for a

good value engineer is his ability to get along with others.

Relationship of Value Engineerin
and Cost-Reduction Paogpams

Predominantly, in 80 per cent of the responses, value

engineering is clearly a part of the firm's over-all cost-reduction
program. The relative importance attached to value engineering
varies from firm to firmj; but, despite all the fanfare in support
of value engineering, it is generally treated as a part of the

over-all cost-reduction program and not as a separate entity.
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Same firms have different organizations performing value
engineering and cost reduction on the wecrking level, but in such
cases these lower-level organizations are supervised ar co-
ardinated by a cammon high-level authority. Several firms make a
distinction between value engineering and cost-reduction programs.
According to these firms, value engineering opera‘es in the pre-
production period while cost reduction functions during the post-
design operation.

The ultimate objective of value engineering and cost re-
duction is essentially the same, Both are designed to save the

campany and/or the govermment money.

Important Prcoblems

Seventy-~five per cent of the firms responding to the
questionnaire report a problem in obtaining and maintaining
management support for the value engineering program, The Depart-
ment of Defense is attempting to overcame this lack of management
suppart by emphasizing the worth and importance of value engineer-
ing and is apparently making progress in "“selling" the program,
The top management of most firms is informed about value engineer-
ing, and they are aware of the Department of Defense’s intense
interest in this new techniquea17 Top management's awareness and
interest alone, however, will not assure an effective program

because the problems resulting fraom implementing value engineering

Vsee Chapter II, p. 11.
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are first encountered by middle management, It will be recalled
that value engineering indoctrination programs are directed toward
introducing and training middle management in the objectives,
techniques, and requirements for value engineering. Such train-
ing and increasing top-management support and awareness may tend
to mitigate the problem in the near future., The present flury
of activity concerning value engineering is a part of the general
concern over the cost of defense and is serving te aid in arousing
top management's concern over costs and in value engineering.

Another problem reported by 63 per cent of the responding
firms concerns measuring, calculating, and reporting true cost
and factual reporting of actual savings, The examples offered
in Appendices IV and V indicate same of the work that is being
dore in this area, One problem ccmpounding the reporting of
savings is the size of the production run on which unit savings
should be considered as applicable, In same cases, the lack of
firm information makes the acceptance of a value engineering
change questionable if applied only to the initial contract
quantity; however, if applied to the follow-on quantity, value
engineering can be seen to result in substantial savings., The
difficulty of actually determining the true cost of various al-
ternative approaches for providing a function is a problem that
plagues the aerospace industry, The approaches suggested by the
Department of Defense in Handbook H=-11l, Value Engineering, are

being tried by several of the responding firms. In two responses,
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excellent information was included concerning mathematical as
well as historical approaches to determining functiomal cost,
Severe requirements for performance, reliability, maintainability,
and rapid delivery, plus cost-plus-fixed-fee contracts, have
created an enviromment for this industry that has not been con-
ducive to the development of detailed cost-gathering techniques
and accounting activities,

Some firms report a series of problems centering on how to
staff and direct the organizational unit responsible for the value
engineering program, The manager who is selected to head the
value engineering program is important to its success, In large
firms, if the value engineering program is to be effective, this
position needs to be on a full-time basis,

Forty-three per cent of the reporting firms indicate some
degree of human relations problems. Like any staff organization,
the value engineering unit faces problems resulting from typical
line-staff authority relationships; but, in addition, this unit's
information-gathering and coordinating function cuts across tradi-
tional functional departmental lines. In many firms, the mandate
from top management for an aggressive value engineering program
assists in crossing these boundaries, but the author has learned
that some coordinators of departmental value engineering programs
have been replaced because their personalities would not permit
the interactions necessary to the performance of the function. An

insight into the emphasis being given to human relations problems
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is the increased time being devoted to human relations in the
curricula of value engineering seminars,

The proper mix of training, direct effort, and support
liaison must be determined for any value engineering program, but
this decision is especially a problem for developing programs, If
management wants quick savings, a few full-time value engineers
working on hardware will accamplish this short-term goal. On the
other hand; most managements see the possibility of greater long-
term gains by broadening the base on which value engineering is
being applied, As a result, most firms today use both the task
force approach on special items and carefully selected seminar
projects that will produce savings while serving as the heart of
the value engineering seminar training process., The selection of
seminar projects and seminar participants is important and serves
as one approach to the solution of the above problem,

Delay in getting engineering change proposals accepted
presents a problem because it reduces the number of units of pro-
duction to which the change will apply. This is a legitimate
problem,; but it must be understood that engineering proposals are
one of the ways in which a contractor can increase his profit. The
Department of Defense is taking steps to redwce the time required
for acceptance or rejection and is in the process of studying a
new procedure for processing value engineering change proposals.

The relative newness of and today's increased emphasis on
value engineering has resulted in a shartage of well-qualified value

engineers, Associated with this problem are the difficulties
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involved in selecting the individuals to receive value engineer-
ing training.
Although the mail questionnaires provided a wealth of
valuable information, the case studies described in the next
chapter affard an opportunity for firsthand obgervation and addi-

tional study of value engineering programs,



CHAPTER IV
CASE STUDY FINDINGS

This chapter presents the results of detailed interviews
with three aercspace campanies and two major suppliers to the
aerospace industry, It also includes a section of general find-
ings concerning the whole industry mther than specific firms,

Case 1. The Tulsa Division (Missile and Space Divisicn)
of the Douglas Aircraft Company began developing its value engineer-
ing program in the fall of 1963, Illustration Four points out that
the value engineering program is headed by the assistant to the
vice president, general manager of value engineering, who reports
directly to the manager of the Tulsa Division, The primary ob-
jectives of this value engineering program are to:

1. Apply the techniques of Value Engineering to selected
products, services or functions, seeking to achieve or
improve the required performance at the lowest cost,

2, Establish Value Engineering as a fundamental part of the
Division'’s over-all cost reduction program.

3. Improve the over-all efficiency and profit of the Division
by providing training and direction in Value Engineering
techniques to appropriate employees who can contribute
to expense reduction,

]‘Douglas Aircraft Company, "Standard Fractice Bulletin,
Value Engineering” (March, 1964), p. 1.
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Key managerial positions in the Douglas value engineering/
cost reduction program are described as follows:

Director, Cost Management, Be responsible for all functicns
pertaining to division cost managenment, budgeting, financial
reports, contracts and operations control., Ensure adherence
to corporate and MSSD policy in financial marapement and
operations control functions,

Manager, Contracts, FEnsure adherence of division pclicies
and procedures to corperate requirements, Negotiate and
formalize contracts between the division and the custarer,
including major subcontracts, other campanies and individuals,

Controller., Ensure adherence to corparate zccounting policy
and financial reporting reauirements, Direct division finan-
cial reporting, forecasting and budgeting and data processing
as set forth by the director, cost ranagement, Report on
certain financial matters directly to the vice nresident-
general manager,

Manager, Operations Cantrol, [irect the functions of
Operations Control, including change <ontrol, schedules,
estimating, pricing; loads and huwigets, within the policies
and procedures established by the director, cost management,

Assistant to the Vice President and General Manager for
Value Engineering, Assist and advise the vice president-
general manager on matters pertzining to the funotion of
value engineering with respect to policy, procedure i
plementation, training, contractual campliance and docurerta-
tion of all cost reduction actions, Administer the functions
of administrative systems, cawunications, correspandence
cantrol; records retention and courier servica,

To accamplish these objectives, the value engineering pro-
gram is functionally organized as shown in Illustration Five, It
should be noted that "direct application of value engineering teche
niques will be made in the line organization by assigned value en-

gineers with support and coordination from the staff off fce,"3

2Douglas Aircraft Campany, "Operating Memorandum® (January,
1964) pp. 1=2,

3Douglas, Aircraft Campany, "Standard Practice . . . ;" op.
citog po 20
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The duties and responsibilities of the staff assistant

for value engineering and the value engineers are as follows:

The staff assistant for Value Engineering will:

1,

2,

7,

Develop, recammend and implement Value Engineering plans,
programs and procedures for the Tulsa Division.

Provide over-all direction and guidance to line and staff
departments to assure coordination and application of
Value Engineering techniques and compliance with related
contractual requirements.

Establish, by coordination with Training Department and
Division management, necessary Value Engineering training
or educationmal programs.

Assure that adequate Value Engineering program content
and descriptions are included in all new business pro-

posals,

Evaluate and report on Value Engineering program effective-
ness to the vice president-general manager.

Maintain liaison and surveillance for company, industry and
customer requirements, policies or specifications as they
relate to Value Engineering.

Establish and maintain follow-up on status of activie
Value Engineering cost reduction proposals.

Value Engineers will be assigned in designated areas of the
Division's operations and will:

1,

2,

In
1.

Report to the director of their assigned Operating Depart-
ment for administration and supervision,

Provide task force assistance for Value Engineering projects
and program coordination,

their assigned areas of operation, Value Engineers will:

Implement Value Engineering program policies and pro-
cedures, furnishing the necessary specialized knowledge,
skills and opinions,

Provide inputs and preliminary documentation on selected
items or subjects for Value Engineering analysis, both
within their assigned area or by a task group.
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3. Inform and train personnel within their assigned areas
in Value Engineering techniques or objectives, soliciting
input of cost/value improvement suggestions,
4, Furnish reports to the staff office on activity within
their assigned area as r?queﬁted by the assistant to
VP-(M for Value Engineering,

Illustration Four indicates that the staff assistant for
value engineering has no direct authority over department value
engineers, In practice, coordination is achieved by group meetings
between the various value engineers and the staff assistant for
value engineering, A value engineer in each department was se-
lected jointly by the department manager and the staff assistant
for value engineering. The management of this firm believes that
rapport within the department is essential; therefore, the in-
dividuals chosen for the value engineering positions are selected
fram within the various departments. The individual value en-
gineers work both within their various departments and as members
of value engineering task forces.

Value engineering training is accamplished by both per-
sonal instruction and seminar training, Value engineering seminars
have been conducted by qualified personnel from the parent cor-
poration, The caliber and position of the personnel selected to
attend the seminars made it desirable to develop an effective
seminar of less than the traditional 40 hours, Consultation be-

tween the staff assistant for value éngineering, who had attended

several value engineering seminars conducted by other firms,

“Ibid., pp. 2-3.
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and the value engineering personnel fram the parent corporation
resulted in the current seminar training program., Although the
pace of the seminar is rigorous and demanding, the participants
feel that they receive a rudimentary understanding of the essential
concepts and techniques of value engineering, Individuals selected
to became value engineers receive additional training and are
responsible for imparting an understanding of value engineering
within their various departments. o

Value Engineering at Douglas-Tulsa is applied to new
products as well as to existing items of hardware., Seminar train-
ing has increased the designer's awareness of design practices
and hardware items in which the cost/function relationship seems
out of line, When a new camponent reaches the design stage, high-
cost items of design are tagged for study by the full-time value
engineer, This plan also places a value engineer on the various
design review boards to assure that value engineering is con-
sidered a part of the over-all design review criteria.

First year costs of the value engineering program at Douglas-
Tulsa are estimated to be between $80,000 and $100,000, Present
plans call for recapturing these costs plus a ten per cent return
during the first year of operation, To date, five value engineer-
ing change proposals totaling $30,000 have been implemented, and
eight additional value engineering proposals are in the process of

evaluation, Value engineering savings are not reported until the
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change has been incorporated into the supplementary agreement.
Currently the firm has only value engineering incentive clauses,
and approximately 97 per cent of all agreements in force are
fixed price contracts. Under such contractual relationships,
value engineering change proposals carry the entire burden
of recapturing program costs.

The value engineering program at Douglas-Tulsa seems to
have ample top-management support as well as the backing of the
functional departmental managers. The interview revealed that
value engineering is considered to be capable of carrying its own
weight in the shoart run, and it is regarded as an important part
of the firm's long-run cost-reduction program,

Case 2, The General Dynamics/Fort Worth value control
program is aimed at reducing the cost of products through the ap-
plication of value engineering principles and techniques. The over-
all program encampasses value engineering, value assurance, value
analysis, and value :'.mpa:'ovemem:.,5 Respansibility for policy and
guidance far the over-all value program is vested in the value
control board of review, This board is camposed of the Vice
President--Engineering, the Vice President--Manufacturing, the
Vice President--Legal and Procurement, the B-58 Program Director,
the F-111 Program Directar, and the Manager of Industrial Engineer-
ing. The value control review cammittee is charged with the re-

sponsibility of reviewing the progress, status, and results of the

SSee Appendix IX for camplete descriptions of General
Dynamics terminology.
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value control program and providing advice, counsel, and recammenda-
tions to the project or departmental heads in order to:

A, Assure that over-all policy and ground rules for the
value control effort are established and observed.

B. Ensure that specific value control proposals, submitted
to the Comittee, are properly evaluated, and installed
if value is proved.

C, Ascertain that the Value Control Program is effective in
reducing product cost.

D, Encourage support by the line and staff organizations in
the educational program and actual on-the-job applica=
tion of value control techniques.,

E. Develop an effective value control publicity campaign at
GD/FW and major subcontractors.,

F., Make sure that value control contractual cammitmen*s are
fulfilled,

G, Ensure that the Value Control Program is integrated
with the oveg—all Division cost and management improve-
ment effort,

Division coordination of the value control program is the
responsibility of industrial engineering, a staff department. The
division value control coordinator is the manager of industrial
engineering who is assisted by a full-time deputy value control
coordinator., Within the engineering, tooling, and procurement
departments, full-time value engineers and coordinators perform
value ené,ineering functions, Part-time coordinators are appointed
in other departments participating in the program. The above or-

ganizational relationships are shown in Illustration Six.

SGeneral Dynamics/Fort Worth, "Division Standard Practice
No, 1-2, Organizational Responsibilities” (May, 1963), pp. 1=2,
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The following statements selected fram Division Standard
Practice No., 1-19 concisely outline the General Dynamics/Foart

Worth Value Control Program:

Scope

The Value Control Program augments, rather than replaces,
existing cost reduction and improvement programs. Value
Control will concentrate on applying value techniques to
products to be delivered to the custamer., Value Control
techniques, however, are applicable to "ways of doing busi-
ness" and will be applied through other programs such as the
Management Improvement Program.

General

A. The Value Control Program is established at General
Dynamics/Fart Worth to assure that the custamer re-
ceives, fram inception of a Program to its campletion,
maximum value for each dollar to be spent by GD/FW,

B. Key GD/FW personnel are instructed in the analytical
techniques of Value Control and the concepts of Value
Assurance and Value Improvement through a series of
Seminars designed to train personnel by using the
principle of "learn-by-doing."

C. Graduates of the Value Control Seminars are expected
to apply Value Control analytical techniques and con-
cepts in their departments, to daily operations, and
in the development and cocrdination of Departmental
Valuve Control Programs,

D, Value Control techniques are applied specifically to
designs, specifications, procurement, and manufacturing
methods, This is accomplished:

1. Through departmental Value Control Programs in
product oriented departments.,

2, Through Value Engineering Seminar Team participation.

3. By individual application by decision-making em-
ployeeSo

4, By special teams appointed to study a particular
phase or aspect of a product,
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E. Vendors are encouraged to participate in GD/FW Value
Control Seminars and to establish similar Value Control
at their campanies, When applicable, clauses
will be included in Vendors' contracts with GD/FW re-
quiring establishment of Value Control Programs.

¢ ¢ @ © © 0 06 © ©0© ¢ ¢ o o © © © 06 o © o0 © o 6 o o o o o o o

Procedure Establishment and Execution of Programs

GD/FW Value Control
Coordinator

Department Heads
(Departments directly
associated with products)

Industrial Relations
(Educational Services
Section)

GD/FW Value Control
Coordinatar

Establish and direct the Value
Control Program at General
Dynamics/Fort Worth,

Promote the use of Value Control
techniques through seminars,
meetings, publicationsy o . o

Appoint a Departmental Value
Control Coordinator to assist
the GD/FW Value Control Co-
ordinator in executing the total
program and to develop and pro-
mote departmental Value Control

programs.,

Assist the GD/FW Value Control
Coordinator in executing the

Value Control Program by con-
ducting Seminars to train per-
sonnel in Value Control techniques.,

Establish and pramcte Value Con-
trol Programs with Vendors through
affected Material Department Value
Control Coordinators.

Pranote continued interest in
Value Control by collecting and
publishing cost savings results
of projects and by releasing
information on progress which has
pranctional value,

Represent GD/FW on the Inter-
Division Value Control Cammittee
and provide required infarmation.
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Departmental Programs and Suppart

Departmental Value
Control Coordinators

Coardinate Value Control Ac-
tivities in the department.

Accumilate, review and record
Value Control ideas generated
within the department by the
Value Control Teams and through
Value Control coordination in

the department.

Assist in the selection of
hardware-type items suitable

for study in the training
Seminars or far study by depart-
mental persomnel with assistance
from departmental Value Control

groups,

Assist, upon request, in Seminars
by acting as Project Leader.

Document Value Control projects
generated within and/or by the

department.

Maintain a log of Value Control
departmental projects worked on
by the department, This log is
to be maintained in accordance

with instructions issued by the
GD/FW Value Control Coordinator,

Submit to the GD/FW Value Control
Coordinator a list of depart-
mental personnel selected to
attend each Value Engineering
Seminar,

Prepare, each quarter, a report
of the departmental value control
projects and forward the report
to the GD/FW Value Control Co-
ordinatar. The repart will show
actual and potential savings of
installed projects, number of
projects completed, and number

of projects in wark.
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Survey, when requested, specified
Vendars' Value Control Programs,

Serve, when requested, as depart-
ment representative on the Cost

Target Team,
Installation Receive recammendations from
Value Engineering Seminar Teams
Department with and from personnel involved
Primary Responsibility in the Departmental Value Control

Program, Assign to departmental
personnel the responsibility
for analysis and installation.

Establish a definite schedule
for the analysis of the recam-
mendations by the assigned per--
sonnel,

Schedule specific action by
assigned personnel to install
recommendations when the analysis
indicates installation should be
made.

Maintain close follow-up to ensure
that schedules are prepared and
that timely installation is accom-
plished,’

The information supplied by this firm provides an oppor-
tunity to investigate a typical value engineering seminar training
program, Actual training takes place in "learn-by-doing seminars,"
including approximately twenty hours of classroan instruction. The
training includes both the principles and techniques of value en-
gineering as well as an explanation of the over-all value control
program. The seminar is being altered to include a greater em-

phasis on "human relations." Because value engineering projects

7Genenal Dynamics/Fort Worth, "Division Standard Practice,
Value Cantrol Program" (August, 1963), pp. 1-4,
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require many departmental and individual interactions, the manage-
ment believes that the addition of human relations training would
strengthen the over-all value engineering seminar training program-.‘
Planning for a seminar is under the directiaon of the deputy
value control coordinator., With assistance fram the various de-
partmental value control coordinatars and the training section,
detailed planning for a seminar is finalized in pre-seminar co-
ardination meetings., Departmental value control coordinatars fur-
nish hardware items to serve as seminar projects; they also fre-
quently serve as project team leaders, The items selected to serve
as seminar projects are usually items from current production which
have been prejudged to have significant value engineering potential.-
Value control is not the only program at General Dynamics/
Fort Worth that has cost reduction as its goal. The management
improvement program is defined as a "program for improving and
reducing the cost in the way General Dynamics/Fort Worth does
bus:i.ness..,"8 This program is separate from the value control pro-
gram which deals with cost reduction of specific end items pro-
duced for delivery to the custamer,
The management improvement program consists of two parts:
1, Improvement or Cost Reducation Projects of major or
interdepartmental scope on which the Department Head

assigned prime responsibility for each Project reports
quarterly progress to the President.

8ceneral Dynamics/Fort Worth, "Division Standard
Practice, Management Improvement Program" (February, 1964), p. 1l.
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Departmental Improvement or Cost Reduction Projects of

departmental scope on which Department Heads report
quarterly progress to the President for inclusion in the

Division Quarterly Progress Report,®
Division Standard Practice No., 1-20 indicates that each

department will be responsible far the following:

1,

Improving the management of his department and reducing
the cost of its operation through a departmental pro-
gram of specific projects,

Develop major projects of departmental scope with
specific objectives and a schedule for improving
operations, reducing overhead and reducing direct costs,

Submit proposed projects to Industrial Engineering,
prior to start of study, for review to ensure assignment

to either the Departmental or Division Program. Assign
personnel to assist in the study of departmental projects.

Make specific assignments to responsible individuals with-
in their departments in order to accamplish the objective
of each project as scheduled,

Install or initiate installation of approved departmental
projects,

Submit quarterly reports on progress or results of de-
partmental improvements and cost reduction projects,l0

The industrial engineering department is asked to assist

the various departments in the following ways:

1,

2,

Integrate all Departmental Programs,

Review and evaluate departmental quarterly reports
received, coordinate with departments as required and
summarize reports for incarporation in the Division
quarterly progress repart,

Provide technical assistance to departments as required,
such as:

91bid,, po 1 01pid, , p. 3.
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A, Work measurement standards.
B, Methods analysis,
C. Improved layouts.
D. Systems analysis.
E. Development and installation of Management Improve-
ment Items.ll

The various cost-reduction programs have been developed
in response to definite needs; therefore, they have rather specific
ocbjectives, Value control focuses primarily on the product, and
the management improvement program is directed toward work measurement
and methods analysis. To assure better effectiveness of the various
cost-reduction projects, plans are being made to appoint a cost-
reduction program coordinator.

The management improvement program outlined above and
the value control program are basically cost-reduction oriented;
therefore, it is logical that these and other similar projects
be cambined under one over-all cost-reduction program.

Case 3. The value analysis progra:nl2 within Bell Heli-
copter Campany is accomplished by a value anmalysis group which
reports to the chief design engineer., This group consists of
a staff with design, tooling, and manufacturing experience., The
value analysis program is a direct responsibility of the value
analysis group which gives over-all direction to the program,

Objectives of the value analysis program are to be at-

tained through:

Mrpide, pe b

12\ote: This firm uses value analysis to refer to value
engineering,
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1, Training and indoctrination of design engineers, tool-
ing designers, and other selected personnel in value engineering/
value analysis concepts,
2, Review and reappraisal of project design, tooling,
and functional specifications.
The responsibilities of the value analysis group are to:

1. Apply value analysis techniques to the functional speci-
fications and the product design.

2, Propose design changes that will reduce cost without im-
pairing performance capabilities,

3. Provide consulting services to the design groups in the
form of cost analysis camparisons of design approaches
and secure the services of specialty suppliers and
vendors for the benefit of the design engineers when
requested.

4, Publish propcsals which are distributed to all affected
departments, camparing existing costs with estimated
costs, including redesign and retooling costs after
value analysis techniques are applied. When a proposal
is approved, the necessary autharization papers are pre-
pared for incarporation into firm engineering changes.,

5. Perform a continuing and intensive appraisal of items
being procured, and all elements influencing their cost
with the purpcse of eliminating or modifying anything
that contributes to the cost of the items but is not
necessary to the required perfarmance, quality, main-
tainability, standardization or interchangeability of
the items,

6. Recommend the manufacture of certain items for outside
production which could be produced at a lower cost based
on budgetary quotations fram subcontractors.

7. Disseminate data on new products, materials, methods, and
processes to all persons concerned,

8. Review contemplated design changes to determine if cost
savings are involved,
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9, Coordinate with the Training Department in presenting
the Value Analysis Workshop Seminars,

10, Stimulate a more value conscious effort in the entire
company .

11, Perform cost analysis for PCA Board utilizing Value
Engineer Estimate Requests.l3

Original value engineering/value analysis training seminars
were conducted by a value engineering consulting firm, The re-
sults obtained during the initial training program were considered
satisfactory, and today the firm reports approximately a twenty-to-
one return on the cost of performing value engineering,

The firm is ariginating a cost-awareness program. This
program will be headed by the former chief value analyst and will
repart directly to the vice president of finance. Eleven cost-
reduction projects will camprise the over-all cost-awareness pro-
gram, At the time of this study, the policies and procedures
governing this program were being formulated, but initial plan-
ning indicated that this program would integrate all cost-
reduction projects under one reporting unit,

Case 4, Within the apparatus division of Texas Instruments,
value engineering is one of several cost-reduction programs di-
rected by the branch manager of performance improvement, who re-
parts to the industrial engineering division manager. Value
engineering in this firm is applied to development and production

programs for both military and non-military products and services,

13Bell Helicopter Co., "Management Directive, Value
Analysis Program" (no date available), p. 2.
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The basic approach to value engineering taken by Texas Instruments
is to train engineers in the concepts of value engineering through
their own seminar program.
In addition to the above approach, the apparatus division
of this firm utilizes project task groups as follows:
Through established policy the program manager or project
engineer is responsible for cost and technical considera-
tions; therefore, he will initiate Value Engineering task
groups where required., The program manager or project
engineer will direct the task group, which will normally
consist of the project engineer, manufacturing engineer,
buyer, and tooling engineer. This Project Task Group will
review critically the design, procurement, installation,
maintenance and reliability aspects of the product to in-
sure system effectiveness,
This Project Task Group, camposed of individuals schooled
in the techniques of Value Engineering and Anal¥sis, is in
the best position to rapidly implement changes,iY
A value engineering group has not been established within
this firm because it is felt that such a group would duplicate
engineering effart and that the nature of the products campressed
design into such a short time span as to prohibit type one contract
changes fram campleting the review procedure,
Other programs within Texas Instruments that augnent the

above programs are work simplification and employee suggestion,

General Findings
An analysis of the information ocbtained fram the case

studies and the mail questionnaires suggests several impoartant

luTexas Instruments, Incarporated, Apparatus Division,
"Stardard Procedure, Value Engineering and Analysis" (June, 1962),

pp. 1-2,
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generalizations, These general findings deal with the changing
nature of the aerospace industry: conceptual problems, organiza-
tional problems and operating problems,
The basic nature of the aercspace industry is undergecing
a change, Reviewing a study conducted by Stanford Research In-
stitute, Sumner Marcus states that:

Particularly in the missile and space hardwane segment
of the aercspace industry, the function perfamed by the
prime contractor in campleting his product is changing.
Prime contractors are becoming increasingly concerned with
the development, final integration, and delivery of the
final product, while their manufacturing activities are
steadily diminishing, At the same time (both for
technological reasons ard because the product Lase has not
only been continuously broadening but also has becane ine
creasingly differentiated), the quantity of any one product
that is produced has been steadily decreasing., This trend
has occurred in all segments of the aercspace inxiustry,

The suggestion made by this paper is that substantial
overhauls will be necessary in the defense contracting
process and that the past practice of treating the aerc-
space industry as a manufacturing industry, rather than as
an industry engaged in developmental ang systerms manige-
ment activity, must be abandoned. . . o 5

In addition to the changes outlined above, the irdustry 1s alse
faced with mmmercus problems resulting fraa ever increasing re-
finements in weapon technology.

New tools such as value engineering/value analysis can
play a vital role in facilitating this charge, As emphdasis shifts

fran manufacturing to development, general control methods ard

especially cost control techniques must keep pace., Value

1Ssumner Marcus, "Studies of Defense Centracting,” Harvavd
Business Review, XLII (May-June, 1964), 20-37, -
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engineering warrants consideration because it can be applied as a
control technique during the development and design stages of the
product life cycle, The usefulness of value engineering is widely
recognized, but its application is plagued by mumerous conceptual,
arganizational, and operating problems, The following portion of
this chapter is devoted to research findings associated with
these problems,

Conceptual problems, One of the most perplexing problems

is the lack of a fully developed theary of value engineering,

A logically integrated theary of value, as it applies in value
engineering, is not provided by either the Department of

Defense or Miles, There is, however, in basic econamic theory

a number of concepts, which when cambined, provide an adequate
theoretical framework for value engineering, For want of existing

terminology, the term functional value is being introduced to

describe the key concept in this suggested theoretical framewark,
Both the Department of Defense and Miles, directly or indirectly,
recognize that the value to which they are referring is a relation-
ship between the basic function that must be performed and the
cost of performing that function, This idea in symbolic form

can be expressed as follows: Functional Value = F, = F, where

F = the basic function that must be performed; c = theccost of
performing this function., The "best" value of several alternatives

or even the value of the particular function can be found by

utilizing the econanic concept of oppartunity ar alternative cost.,
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Since the function must be performed and cannot be altered, it
takes the farm of a comstant, Symbolically we can denote the cost
alternatives as c,, Cpy o o o Cpo Since the cbjective value of a

n
given function is a constant, we can denote functional value as

F, = l:—, where K equals the required level of a specific function.
The al%emative costs became the only variable factors; therefore,
the alternative which performs the required function at the lowest
cost is the "best" value among those alternatives, It is logical
to employ the opportunity cost concept in stating that fram among
the alternatives available which are capable of perfoarming the func-
tion, the alternative having the greatest functional value (F,,)
constitutes the value of the function in question. The difference
between the functional value of the method under study and the
basic value of the function is a measure of the degree of improve-
ment, Although not found specifically in existing literature,

the above ideas are derived fran many statements which refer to

a theory of value engineering.

Organizaticnal problems, Organizational difficulties

associated with the innovation of value engineering programs are
many and varied. The following camments deal with same of the
more important organizational problems common to the entire
industry,

Problems frequently result fram eagerness to start a
value engineering program without adequate preliminary planning.

The innovators of value engineering programs soon realized the
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prime impartance of placing the value program into the over-all
policy framework of the company. The developing body of value
engineering organizational information indicates that a firm con-
sidering establishing a value program should refine initial plan-
ning to a degree that will facilitate preparation of policy and
procedure statements prior to the anset of value engineering
operations. A clear statement of policy concerning the value
program is an important communications tool in its own right, but
its most significant contribution to the eventual success of the
value program is in the depth and tharoughness of the analysis
ard planning underlying the policy and procedure statements,
Judicious efforts should be exercised to place value engineering
into proper perspective without dampening individual enthusiasm
which is so necessary for a successful program,

The planning and analysis required for policy farmulation
will assist a firm in placing value engineering into proper per-
spective, but caution must be exercised to prevent being caught
up in the value eﬁgineering fad, Value engineering is an effective
cost reduction tool, but the utopian pramises of its over-zealous
spokesmen may condemn it to failure, When the true nature of
value engineering is understood and its techniques are applied in
the proper organizational framewark, it can fill an important void
which has long existed in traditional cost reduction methodology.
Top management must realize that value engineering is only a part
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of total cost reduction and not a mystical new replacement. The
majority of the firms within this industry seem to be devoting

a disproportionate amount of time and effort to their value engineer-
ing programs. Although value engineering is important, it would
seem more logical to have an over-all cost-reduction program report-
ing to top management rather than only one part of the tctalprogrun:

Key variables such as size of the firm and type of product,

as discussed in Handbook H-1ll, are impartant factars in deter-

mining the organizational placement of ‘the value engineering/value
analysis units, Of the two, the type or nature of the product ap-
pears to be the most critical. One important factor not included
in Handbook H-11l is persomality and position of the individual

responsible for getting the value engineering idea started. In
several cases, this has been one individual who through his own
effarts was able to interest management in investigating value
engineering/value analysis., Frequently this same individual is
given the job of coordinating the value program; and, consequently,
there is a strong tendency to incorporate the program into the
individual's department,

Like any other area of human endeavor which depends on
close personal interactions, the progress of a value engineering
program can be severely affected by the temperament arnd perscnality
of those individuals selected to direct the program, Questionnaire

results indicate that informal working relationships between value
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engineers and irdividuals in other departments are the type of
relationships needed to effect a smooth method of operation.
Case studies also show that selection of key personnel for the
value engineering program is a prime concern of most program
managers.,

Two factors are predaminantly mentioned in connection
with the selection of value engineers and departmental or section
value engineering coordinators. Persmal knowledge of the in-
dividual's ability, campetence, and recard of past performance
weighed heavily in the selection criteria, but equally impartant
was performance in value engineering seminars, During the seminar
it is possible to judge how well various individuals interact
in an enviromment which demands mutual cooperation. Seminar per-
formance also provides an opportunity to evaluate the aptitude
of the participants for applying the techniques of value engineer-
ing, These two factors appear to form the heart of the selection
criteria,

Organizational frictions have resulted fram the implementa-
tion of value engineering programs, but these have been primarily
personality clashes among a few individuals., In a few instances,
personnel changes were required to overcame the problems created
by coordinators whose temperament proved to be a handicap. Like
any other staff unit which is placed in the position of questioning
or evaluating the work of line and other staff units, the value

engineering unit must "prove" its ability to aid and assist. Due
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to the technical nature of its service, value engineers and de-
partmental coordinators must possess a high degree of technical
competence in order to gain acceptance for themselves as well as
for the value engineering unit. The selection criteria mentioned
above, and the increased emphasis on human relations training in
value engineering seminars can help reduce maﬁy of the personal
conflicts arising fram the introduction of value programs.

The operative functions of value engineering are per-
formed by full-time value engineering sections, project value
engineers, task forces, or design review boards; and most firms
utilize more than one of these approaches. A cammon method of per-
forming the operative functions is to establish a value engineer-
ing section within the engineering department. This section is
staffed with full-time value engineers, and it studies high-cost
items or camponents throughout the division.

A secand approach is to add a project value engineer to
each major project. This approach helps assure that all cam-
ponents of the project are evaluated for possible value engineer-
ing study and allows prime value engineering responsibility for
the project to be vested in one individual,

A task force camposed of members from value engineering,
design engineering, tooling, purchasing, production, and other
organizational units is another widely used approach to value
engineering, The team technique is favcred by small campanies
which cannot afford a large value engineering program and by large
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firms that have extensive value engineering seminar training pro-
grams., The addition of a value engineering representative to
specification, design, and production release review boards, is a
fourth approach, and is utilized to assure that costs are con-
sidered at each of these decision points,

All four methods are effective; therefare, the method or
methods used by a given firm are usually selected in light of its
particular value engineering program goals. Size of the firm or
division is an important factar in determining the types of value
engineering activity amd, consequently, the type of arganization
required to support the various levels of activity, Smaller
firms find the task force approach appealing because impressive
results are possible without incurring the expense of a full-time
value engineering staff. This method permits highly skilled and
qualified engineers and managers to participate in value en-
gineering studies but does not unduly interfere with the per-
formance of their normal duties., Large firms employ all four
methods, and most have full-time value engineering staffs. These
groups are primarily attached within the engineering department,
but individual value engineers are frequently assigned to major

projects, Since most firms within the aerospace industry utilize

the project form of organization to same degree, assigning engineers

to major projects is very common.
The value engineering coordinating function is concerned
with the over-all planning, reporting, and controlling of the

value program, This function is cammonly performed by a firm or
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division value engineering steering cammittee working in con-
junction with & full-time program coordinator.

The role of the value engineering steering committee is
important to the success of a value program. An infarmed steer-
ing committee and a full-time or part-time program coordinator
can carry on an effective program in firms which do not wish to
have a full-time value engineering section. The steering committee
usually consists of the managers of the varicus functional de-
partments and, as a result, is in a unique position to assist
the program coordinator by encouraging the flow of cross-
departmental information and by providing qualified personnel from
the various functional areas to serve on task force teams, A highly
informed and motivated steering committee is especially important
in the initial stages of a value program. During this period,
the committee serves as a catalyst between the various functional
departments and also serves as an information channel for top
management. In large firms, the role of the committee is mainly
advisary. In smaller firms, this may also be the case; but fre-
quently the committees take an active part in actual value projects,

The task force approach is the most widely used arganiza-
tional technique for applying the value engineering job plan. Al-
though the task force approach is an effective problem-solving
technique, its success frequently depends upon overcoming in-
ternal organizational problems,

The incorrect organizational make-up of value engineering

task groups can stifle the most critical part of the value
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engineering job plan, In an effort to provide factual information
for technical value engineering projects, it is common practice to
include the designer or one of the engineers who originally de-
signed a particular part or component. The inclusion of this in-
dividual in the study group can possibly doom the group to failure
in its initial objectives. This person frequently will assume
group leadership and will likely dominate and stifle the group in
the critical speculative phase. Collins Radio Campany, Dallas
Division, overcames this problem by carefully considering the
make-up of study teams. The extremely technical nature of their
rrojects requires the presence of the original design engineer,
but objectivity is obtained by having two equally qualified
electrical engineers from other product areas serve on the team,
Caution must also be exercised to prevent the monopolization of
the group by a minority of its membership.

Examples and cases outlined in this study indicate that
value engineering/value analysis has been given a praminent place
in the organizational structure of most aerospace firms, A study
of the true nature of value engineering/value analysis reveals it
to be an effective cost-reduction tool but raises serious doubt
as to whether it deserves the disproportionate organizational
attention which it has received. The basic nature of the tool
suggests that it be treated organizationally as only a part of

a firmm's over-all cost reduction or value improvement program.
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Operating problems, The primary training method employed

by aercospace firms to convey the principles and techniques of
value engineering is the value engineering/value analysis seminar,
One of the better descriptions of such a seminar is provided by
the Society of American Value Engineers and is included as Ap-
pendix X of this study. It is generally agreed that seminar
training has been useful, but several firms indicate that they

are critically evaluating the content and duration of their seminar
programs. Smaller firms have found that an intensive four- to six-
hour study of the value engineering/value analysis job plan coupled
with immediate application of the training produces good results,
Admi ttedly, such an approach lacks the motivating power of the
"medicine-show seminar," but its results are impressive,

The training required to support a value engineering pro-
gram is directly related to the objectives of the over-all pro-
gram, As a result, any change in the basic orientation of value
engineering will be reflected in the supporting training program,
In light of this relationship, much of the current critical evalu-
ation of seminar training may stem more from the efforts to
properly orient value engineering training programs rather than
fram any basic shortcoming of the training method itself,

An especially difficult operating problem is the rating
of a department, section, or project value engineering/value
analysis coordinator'’s performance, or the performance of his
unit's over-all program. General Dynamics/Fort Worth is developing

a plan for overcoming this problem that warrants consideration,
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Departmental goals are set by using the following factors as
guidelines: (1) the opportunity for value control savings, (2)
the number of employees assigned to the value engineering effort,
(3) the opportunity to actually make installed savings, and (4)
the past performance of the department. The over-all divisional
goal is broken down into departmental goals in light of these
factors, and a rating procedure analogous to the point method of
job evaluation is utilized to rate the performance of the various
departments. The ratings are made on the three major areas of
organization, training, and application. Organization is broken
into four factors, training into five, and application into eleven,
Rating results do not become common knowledge and are used pri-
marily as a control device to facilitate coordinating the value
effort. An approach of this type has merit, and the idea war-
rants consideration as a control technique to be used in other
large programs.

The research findings outlined in the preceding pages
reveal several trends which will no doubt alter and shape the
role of value engineering/value analysis within the aerospace
industry. The possible impact of these trends on the aerospace
industry in the future along with the summary and conclusions of

the research form the concluding chapter of this study.



CHAPTER V

SUMMARY AND CONCLUSIONS

Summary

Background of the Problem

Although the concept of value, as a measure of the warth
of a good, has been debated and studied over the years, its use
in connection with the idea of a function/cost relationship has
been skillfully analyzed by lawrence D, Miles, As Miles sees it,
use value (the properties and qualities of some component or unit
which accomplish a use, work, or service) and cost value (the sum
of labor, material, and various other costs required to produce
it) are the two types of value most closely associated with value
engineering, The term "functional value" was introduced to
describe the relative worth of the function/cost relationship
associated with any component or system,

The generally accepted methodology of value engineering is
basically a systematic approach for assuring functional performance
at the lowest over-all cost. The program suggested by the Depart-
ment of Defense has seven basic parts:

1., Product Selection

116
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2, Determination of Function
3. Information Gathering
4, Development of Alternatives
5, Cost Analysis of Alternatives
6, Testing and Verification
7. Proposal Submission and Follow-up
Department of Defense Handbook H-111, Value Engineering suggests

that the above program be applied only to hardware, but Miles
advocates that the basic methodology of value engineering can not
only be applied to hardware, both during the design stage and
after, but to many other activities of an enterprise as well.

Value engineering's important place in the over-all Depart-
ment of Defense Cost Reduction Program has been indicated by the
remarks of Secretary of Defense Robert S, McNamara and Deputy
Assistant Secretary of Defense Gearge E, Fouch, The Department
of Defense is recognized as the major force behind the value en-
gineering efforts of many defense industry fimms,

Actual requirements for value engineering within individual
firms result from Part 17, Value Engineering, of the Armed Serv-
ices Procurement Regulations and the Proposed Military Specifica-

tion, Value Engineering Requirements. Handbock H-111, Value

Engineering, which supplements the above documents, has been pre-
pared by the Department of Defense as a guide for establishing and
operating successful value engineering programs. The Armed Services

Procurement Regulations set forth the contractual requirements for
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value engineering and defines two major categories of value en-
gineering contract provisions as value engineering incentives
which provide for the contractor to share in cost reductions, and
value engineering program requirements which obligate the contractar
to maintain value engineering efforts in accordance with an agreed
program, This regulation outlines example clauses and indicates
specific applications of each, It also establishes general guide-
lines concerning the level of sharing in incentive contracts and
the type of clause to include in various incentive contracts.

Armed Services Procurement Regulations require value engineering,

but are vague as to what is the required level of a value engineer-
ing effort, To clarify this problem, the Department of Defense
has prepared the Proposed Military Specification, Value Engineer-

ing Requirements, which has as its purpose the establishment of

minimum contractor requirements and the designation of a minimm
standard of contractor performance, This specification is the
most detailed review of value engineering requirements of any
Department of Defense document., The basic guide for performing

value engineering is Handbook H-111, Value Engineering. This

book was developed to assist contractors in expanding and ac-
celerating their value engincering programs,

In order to comply with the above regulations, the prin-
ciples and techniques i?f value engineering must be made available
to those individuals whose decisions affect costs, To accamplish
this task, value engineering training is a basic part of any ef-

fective value engineering program, This training varies from
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on-the-job training for professional engineers to seminars and
indoctrination lectures for staff and managerial personnel,

It is to be noted that rapidly developing military tech-
nology has tended to make modern weapons sophisticated and com-
plicated pieces of equipment. The Atlas weapon system, for ex-
ample, consisting of warhead, missile, control system, and launch
complex is a $12,000,000 instrument of war which requires complete
campatibility of thousards of major subsystems and hundreds of
thousands of components,

To develop and produce such weapons, the Department of
Defense and the aerospace industries have had to seek new organi-
zational techniques for effectively planning and controlling the
thousands of diverse factors that are associated with any large
weapon. One of the steps taken by the Department of Defense is
to devise a "weapons system' concept, which is defined as "a
philosophy of management which emphasizes the importance of
timely integration of all aspects of a weapons system or support
system framn the establishment of operational requirements through
design, development, production, personnel training, operations,
and logistic suppcrto"l The military services have established
cammands or bureaus in which have been consolidated all activities
that pertain to the development and production of major weapons
systems, This same concept applied on the firm level takes the

fam of project organization,

]Richard A, Johnson, Fremont E, Kast, and James E., Rosen-~
zweig, The Theo_r* and Management of Systems (New York: McGraw-
Hill’ 1 9 po o
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Major weapons systems managers within the aerospace in-
dustry, finding their managerial and organizational resources
hard pressed, have adopted the systems concept themselves, Under
the "systems concept," the project form of organization permits
the project or program manager to assume the consolidated re-
sponsibilities for integrating all the functions necessary for
successful project or program accamplishment. A typical project
or program manager has primary responsibility for all matters
that pertain to a specific project. The authority associated with
the project manager is greater than that normally associated with
a staff position, because typically the project manager is account-
able for project planning and scheduling, primary contact with
custamers, and control of project funds, Same form of project
organization is utilized by all major weapons systems managers

supplying information for this study.

Research Findings

The data for this study were gathered through the mail
questionnaire, personal interview, and case study methods,
Information was sought concerning:

1. Contractual responsibilities

2, Terminology

3, Objectives of value engineering programs

4, Evolution of value engineering programs

5, Organizational approaches and relationships
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6, Measure of authority in working relationships
7. Value enéineering in cost-reduction programs
8, Problems associated with value engineering programs
Contractual responsibilities. It has been determined that

most types of value engineering clauses outlined by the Armed

Services Procurement Regulations have been put into effect. In

several cases the responses to questionnaires and interviews have
indicated that new contracts do include some type of value engineer-
ing clause. Contractors have also indicated a reduction in cost
plus fixed fee contracts and an increase in incentive and fixed
price contracts.

Terminology. Although the terminology of this field has
been found to be diverse, it has been possible to isolate four
basic concep'ts‘,2 The first concept is identified as "value
engineering/value analysis" and deals with the systematic applica-
tion of recognized techniques which identify and establish the
functional value of a given part or camponent. The second and
third concepts are concerned with identifying the particular
point in the product life cycle where the techniques of value
engineering/value analysis are to be applied, "After-the-fact"
application of the techniques refers to analysis of existing
products and components, and "befare-the-fact" refers to the
application of the techniques during the product engineering de-

sign stage, The fourth concept is known variously as value

2see Chapter III of this study, pp. 51-54.
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control, cost management, or value management, and relates to
the over-all program of avoiding and/or eliminating unnecessary
costs in products and practices,

Objectives. The cbjectives expressed for value engineer-
ing programs are diverse, also, but tend to show concern for
fulfilling governmental contractual requirements and improving
the profit margin of the individual firms, The latter objective
has prompted many firms to establish value analysis in their
purchasing departments in the late 1940's, With the advent of
the idea of applying evaluative techniques during the design
stage, several of these firms introduced value engineering within
their engineering departments between 1959 and 1962,

Since the inclusion of value engineering in the Armed

Services Procurement Regulations through the revisions of 1961

and 1963, value engineering has been written into numerous Depart-
ment of Defense contracts; and, as a result, firms not already
having value engineering programs have begun the process of or-
ganizing and staffing a unit to accamplish a value engineering
function,

Organizational approaches and relationships. The argani-

zational approaches taken by the various firms fall into two
broad categories. Predominantly, value engineering units report
within the engineering departments, but in a few cases the value
engineering units report to the firm's administrative section or
controller. The operating and coordinating functions of value

engineering have usually been performed by the same organizational
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unit, but in a few cases the functions have been vested in dif-
ferent units, Coordination and control of the over-all value
engineering program has been sometimes vested in a high-level
corporate or division committee. In firms utilizing the project
form of organization, it has been found that project value en-
gineering coordinators report to the chief project manager as
well as to the value engineering section manager. The data fur-
nished by two firms have provided an opportunity to study the
policy and procedure statements covering value engineering on
the corporate, division, and project level.,3

Authority and working relationships. In all cases, author-

ity relationships have indicated that value engineering units
are clearly regarded as staff. Under project organization the
"project”" or "functional" authority of the project manager can be
extensive, Working relationships between value engineers and
other individuals and organizatiocnal units cut across functional
departmental boundaries,

Value engineering in cost-reduction progrems. The re-

search data have indicated that many firms repcrted value engineer-
ing savings as part of their over-all cost-reduction program. Many
firms have different organizatiomal units performing value engineer-
ing and cost reduction on the operative level, but these units

are cammonly supervised and coordinated by a common high-level

35ee Chapter III of this study, pp. 58-68, and Chapter 1V,
pp. 91-100,
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authority. Essentially, the ultimate cbjective of value engineer-
ing and cost reduction is the same., Both are designed to save
the campany and/or govermment money,

Problems, Several problems connected with value engineer-
ing have been encountered in this study, and these will be treated
in detail in the following sections of this chapter. Generally,
problem areas tend to be: how to enlist management backing and
support, how to determine and report true costs and savings, and

how to staff and train for a value engineering program,

Conclusions
Conclusions drawn from this study are presented under
three general headings. The first includes a discussion of the
nature and scope of value engineering within the aercspace in-
dustry. The second deals with value engineering organizational
practice, and the third includes comments concerning problems

associated with value engineering programs.

Nature and Scope of Value Engineering
The general philosophy and objectives of value engineering
parallel those of cost reduction so closely that the hypothesis
that value engineering is an innovation separate and different
from existing cost-reduction programs must be rejected, The
significant innovation of value engineering has been the extension

of critical evaluation to the product itself, thus filling a void
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that has existed in traditional cost-reduction programs. The
methodology and the timing of application of value engineering
during the product life cycle have made value engineering an ef-
fective cost-reducing method, These conclusions are supported by
the findings of this study and by Department of Defense Instruction
5010.8, which states:

Value Engineering techniques shall be fully utilized by

DoD Contractors and activities wherever they can be

profitably employed on systems, equipment, and material

being designed, developed, .procured, produced, maintained,

modified, and stored.

Value Engineering is an effective management instrument for

cost reduction, It is a purposeful, planned approach to

cost reduction, making use of the best available relevant
tools of science, engineering, and industrial management.,

M

The potential contributions of value engineering may well
warrant regrouping traditional cost-reduction methods® under a
program possibly termed "value improvement." This is not to sug-
gest that traditional cost-reduction methods are ineffective; but,
on the contrary, value improvement seeks to unify all methods with
similar objectives into one effective whole,

As other studies have J'.nd:I.cated,6 the basic nature of the

aerospace industry is undergoing a change. Prime contractars are

“Letter from Colonel Arthur D, Powers, Director of Pro-
ductivity and Value Engineering, Office of the Assistant Secretary
of Defense, Washington, D, C., June 17, 1964,

sFor' a concise summary of cost-reduction methods and
philosophy, see H, B, Maynard, Editor, Industrial Engineering
Handbook, First Edition, pp. 8-23u,

SSumner Marcus, "Studies of Defense Contracting," Harvard
Business Review, XLII (May-June, 1964), 20-37,
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becaming increasingly concerned with the development of the final
product, while their manufacturing activities are steadily di-
minishing, The rapid progress in military technology has also
resulted in an ever-increasing time lag from technological break-
through to operational utilization of new weapons systems., These
changes indicate that the need exists for effectively reducing, as
well as controlling, cost during the design and development stages.
Value engineering, in its present state of development, appears to
be one effective technique for attacking this problem,

The present study discloses that value engineering clauses
are being incorporated into aerospace contracts and that in all
probability the number of contracts inc'luding value engineering
clauses will increase, The Department of Defense is rapidly im-
plementing its policy to reduce cost plus fixed fee contracts,
This action, directly or indirectly, means that the aerospace in-
dustry will have to become more cost conscious, The impact of
this Department of Defense policy can be seen in Lockheed's 1963
corporate report which states, ", . . that in 1961 three-fourths
of all sales were under cost plus fixed fee contracts, but by 1963
less than one-third of sales were covered by this type of con-
'tr'acto"7

If defense spending remains at its present rate, or de-
creases as planned, there is an indication that same defense in-

dustry contractors will have to became more efficient if they

7Lockheed Aircraft Company, Annual Report (December, 1963),
P 3.
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desire to remain in the :'mdustr'y.,8 From the objectives stated
for value engineering programs, it can be concluded that many in-
dividual firms in the aercspace industry are fully aware of this
situation,

In addition to satisfying contract requirements, value
engineering is apparently being utilized as a tool for conveying
cost consciousness. Because of its past traditions, instilling cost
consciousness in the aerospace industry will not be easy, and value
engineering cannot be expected to do the job alone.

The diverse terminology utilized to describe value efforts
frequently masks the true nature of value engineering, Chapter III
presents the essential ideas relevant to value engineering programs,
The practice of identifying the recognized set of evaluative tech-
niques as "value engineering/value analysis" reduces the ambiguity
resulting from using the two terms separately. The problem of
identifying "before-the-fact" and "after-the-fact" evaluation can
be resolved by defining the application, at ar point in the product
life cycle, of value engineering/value analysis techniques as
"value study." Current usage of the terms '"value improvement" and
"value control" to identify the over-all value effort of the fim is
sometimes misleading because frequently these terms refer only to
the "function/cost" analysis performed by the engineering depart-

ment, As noted before, it probably would be better to reserve the

85ee Chapter II of this study, p. 23, and "How Sick Is the
Defense Industry?," prepared by Arthur E, Little, Incorporated,
summarized in the May-June, 1964, Harvard Business Review,
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term "value improvement" for the firm's over-all cost-reduction
program,

Incentives for performing "value engineering/value
analysis" result primarily from savings-sharing provisions in-
cluded in incentive contracts. Another important incentive for
performing value engineering is the increased impartance of value
engineering in contractor evaluan:iox'n‘,g Information obtained while
preparing this study seems to indicate that value engineering,
as well as other cost-reduction programs, are a part of an over-
all effort by the Department of Defense to introduce true cost

consciousness within the defense industry.

Organizational Approaches

The next two sections of these concluding remarks pertain
to the second objective of this study which is an analysis of cur-
rent value engineering organizational practice within the aerospace
industry.

Seventy-five per cent of the responding firms placed value
engineering within the engineering department., The remaining
respondents located value engineering under the administrative
department of the firm, or placed it directly under the chief
executive officer. The operating value engineering function, or
actual perfarmance of value engineering efforts, is performed by
utilizing:

1, A full-time value engineering section

I5ee Section 5 of Appendix I and Appendix II.
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2, Project value engineers

3. Task forces

4, The design review procedure

This study reveals that in most aerospace industry firms
the value engimering ocperating function iz being perfarmed in
accordance with the reconmendations of Handbook H-111, Value
Engineering.

The value engineering coordinating function, as opposed

to the operating function, is not concerned with individual items

of hardware, but is concerned with over-all planning, r'epd:’ting; and
controlling of the program. The coordinating function is frequently
carried out by a comnittee camposed of the division manager, the
functional department managers, and the value engineering coordi-
nator. In several cases, this camittee has been found to be the
same as the cost-reduction camnittee,

A major problem exists when provisions are made for the
organizational integration of the operating and coordinating value
engineering functions. The meshirg of these functions usually is
a part of the job of the value engineering coordinator; therefore,
the proper placement of this position in the over-all organizational
structure is critical,

Authority relationships indicate that value engineering
is clearly a staff function. To be successful, a value engineer-
ing program must have "line" endarsement and support, and value

engineers themselves must be free to function across departmental

boundary lines.
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Department of Defense publications stipulate that value
engineering efforts be applied primarily to hardware items. Al-
though there is discrepancy among govermment publications as to
when value engineering should be applied, it is generally recog-
nized that value engineering should be applied during the design
stage of the product life cycle, If this is the point at which
the Department of Defense wants value engineering to be applied,l0
it appears that most aerospace firms, by placing value engineering
in the engineering department, are seeking to follow Department of
Defense requirements.,

Organizational practice verifies that most aerospace firms
are attempting to follow the guide lines established by the Depart-
ment of Defense. The diversity of organization practice noted
in this study is attributed to a few key factors. The more im-

‘portant determinates of diverse organizational practice are the
apparent lack of well defined objectives in the early stages of
the Department of Defense value program and the early enthusiasm
for value engineering which has tended to make value programs a
fad throughout the industry. The lack of clear-cut objectives
and/or the ever-growing enthusiasm for value engineering have led
many firms to expand the damain of their value programs beyord the
limited scope of value engineering basic techniques. It will be

10Note: There is a question as to whether or not value
engineering should be applied to items other than hardware., De-

partment of Defense Handbock H-111l, Value Engineering, specifies
application only to Rardware; DUt the Ammed Rervices broourement
Regulations and the Q%osed Miliza%_.tx SEC:J.ho:'annz Value En-
gineering, suggest a wider application.,
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unfortunate if the fanfare and utopian descriptions connected
with the introduction of value engineering/value analysis are
allowed to over inflate the potential of this excellent tool.

The research and findings of this study support the
validity of current efforts of the Department of Defense to in-
tegrate value engineering into an over-all cost reduction program.
If cost reduction is to be considered a basic objective of the
Department of Defense, as current evidence strongly indicates, it
will be necessary to make provision for the rearientation ard

reorganization of many existing value engineering programs.

Problems Associated with Value Engineering

Several of the problems associated with value engineering
organizational practice were discussed in the preceding section
of this chapter, but there are still other important problems
which will be considered in this section,

Although the research for this study was conducted fram
six to eight months after efforts had begun within the Department
of Defense to convey the impartance of cost reduction and value
engineering to top-level individuals in the defense industry
management, several firms indicated a lack of management support
as a problem area, There is same indication that a part of this
problem is attributable to middle management, but it has not been
possible to obtain enough information dealing with this problem to

draw any specific conclusions., It must be recalled that past
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traditions of this industry have not been necessarily conducive
to enthusiastic cost consciousness.

The problems resulting fram measuring, calculating, and
reporting accurate costs and savings are not unique to aerospace
firms, but the relative newness of such attempts within the in-
dustry and within the Department of Defense to report requirements
are compourding these problems, Value engineering manuals provided
by several of the responding firms indicate that significant gains
are being made in attacking these problems, and several groups are
currently working toward a standardized savings reporting procedure,
When perfected, the mathematical cost evaluation of an item's
function may prove to be an important contribution to cost-
determining methodology.

Evaluation of individual programs in accordance with the

ten-to-one rate of return outlined in Handbook H-111, Value En-

gineering was precluded because of reluctance of firms to report
current funding and savings information. One questionnaire
respondee reported a fourteen-to-one return for value engineering,
and another indicated a twenty-two-to-one return; but since most
value engineering savings are reported as a part of total cost-
reduction savings, even rough estimates are difficult to make,

The difficulties involved with training for value engineer-
ing seem to be in determining the proper mix of the value engineer-
ing program, The value engineering program mix is defined as the

relative importance attached to actual value engineering work,
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seminar and indoctrination lecture value engineering training, and
program coordination. The problem of determining the proper mix
could be reduced by better initial planning, and by formulating a
specific plan for accamplishing the value engineering operating
function. Value engineering seminars appear to be an effective
method of teaching the techniques of value engineering, but there
seems to be no equally effective method of conveying cost con-
sciousness throughout individual firms,

Mastery of value engineering techniques is not enough to
ensure that an individual will make a good value engineer. Like
members of other staff groups which must function across traditional
departmental boundaries to be effective, the individual value en-
gireer must be able to facilitate personnel and departmental inter-
actions if he is to be successful. The selection of individuals
to became value engineers is a critical part of any successful
value engineering program, but there appears to be no well defined
set of standards or qualifications in use. Discussion of this
problem with managers responsible for staffing value programs have
tended to validate the description of essential characteristics and
qualifications offered by Mileson

A partial cause of many of the above problems is the dif-
ficulties involved in camunicating value engineering information.

Internally the problems are similar to those associated with any

11 swrence D, Miles, Techniques of Value Analysis and Value
Engineering (New York: McGraw=-Hill Book Co., 1861), pp. 196-138.
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new idea, but they are frequently campounded because of a lack

of clearly defined objectives for the value engineering program.
Industry-wide, the cammunications problem is campounded by the
diversity of terminology utilized by the various firms. The De-
partment of Defense, because of its relationship to the industry,
is the logical source for a more standardized terminology. A
standardized terminology would greatly facilitate the dissemination

of value engineering information,

Recamendations
The basic conclusion reached in this study is that value
engineering/value analysis is an-effective extension of cost-
reduction methodology. Within the aerospace and related industries,
value engireering/value amalysis will be most effective if it is
applied as a part of an over-all cost-reduction program.

Suggested organizational approaches. If a firm organized

along functional lines wishes to apply value engineering to hard-
ware during the design stage, the most favorable position for the
value engineering operating section would be in the engireering
department., Since most firms in the aerospace industry utilize
the project form of organization, a sound organizational approach
to value engineering would be the addition of project value
engineers to all major projects. These individuals should be
capable of directing both the operating and coordinating value

engineering functions for a given project. In both situations,
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the reporting channels should be direct, The value engineering
section manager should report to the chief engineer and the
project value engineers to the chief project manager,

Should a firm wish to utilize value engineering as a part
of an over-all cost-reduction or value improvement program, the
simple organizational forms presented above are not sufficient,

It has been noted that the integration of the operating and co-
ordinating functions of value engineering presents various diffi-
culties, To overcame these problems, it is suggested that the
value improvement or cost-reduction program be initially set up
as a firm or division-wide project, and headed by a competent
chief project manager.

Each functional department and major subunit should be
represented on the project by a departmental project manager,
Ovef-all coordination of the program could be vested in a division
or corporate camnittee camposed of the chief executive officer, the
functional department managers, and the value improvement program
manager, The above plan would involve top management sufficiently
to keep them interested and in touch with program problems but
would not burden them with time-consuming operating details.
Permanent organizationmal placement of the value improvement (cost
reduction) program would depend primarily upon peculiarities of
individual firms, Two effective alternatives exist for final
organizational integration of value improvement (cost reduction)
programs, One choice is to place this function within the in-

dustrial engineering department. The similar nature of the work
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of this department and the present organizational practice of
locating a majority of other cost reduction projects within the
department support the rationality of this alternative., Another
organizational possibility is to attach the cost reduction program
to the controller's function. Any choice among the alternatives
must be made in light of the basic objectives of specific programs.
Both alternmatives can facilitate the attaimment of an effective
level of coordination and control which is vitally necessary for
a successful cost reduction program,

Value engineering can have equally numerous applications
in private industry as in defense contracting. The methodology
and principles of value engineering are adequately developed to
ovTer*ccme the majority of problems encountered in consumer or in-
dustrial markets, The organizational recammendations outlined
for the aercspace industry are applicable to almost any type of
concern. In cases where private firms already have cost reduction
programs, value engineering can make important contributions to
program effectiveness.,

A letter fram the Office of the Assistant Secretary of
Defense dated May, 1964, dealing with guidelines defining an
effective contractor cost-reduction program, adds support to the
conclusions of this study. It is included as Appendix XI be-
cause it clearly indicates that contractor cost-reduction

performance will be evaluated as an integrated whole,
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In accordance with the basic conclusions of this study
and the intent of the Assistant Secretary's letter, it would seem
both logical and expedient for aerospace firms to combine value
engineering/value analysis and all cost-reduction programs or
projects into one integrated program. Value engineering/value
analysis is an effective addition to cost reduction methodology,
and it will be indeed unfortunate if its.many potential contribu-
tions are retarded by marginal bureaucratic and managerial ac-

ceptance ard application of this dynamic new innovation.



APPENDIX I

PROPOSED MILITARY SPECIFICATION
VALUE ENGINEERING REQUIREMENTS

1. SCOPE

1.1 Scope, This specification outlines the minimum re-
quirements of a Value Engineering Program to be established by
the contractor in the performance of this contract.

1.2 Applicability. This specification shall apply when
a Value Engineering (VE) Program Requirement Clause is contained
in the contract, It shall also apply when the contract contains
a value engineering incentive clause, provided the contract ex-
ceeds $1 million,

1,3 Significance. This specification and any procedure
or document executed in implementation thereof, shall be in addi-
tion to and not in degradation of other contract requirements,

2, DEFINITIONS

2,1 Value Engineering. An organized effort directed at
analyzing the function of DoD systems, equipment, and supplies
for the purpose of achieving the required function at the lowest
over-all cost, consistent with requirements for performance, re-
liability, and maintainability,

138
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2.2 Value Engineering Program. The total effart required

of the contractor pursuant to this specification and the contract
schedule, It shall be directed to increasing the potential of the
contractor to design functional and low cost supplies and materiel
and thereby realize the potentialities of Value Engineering, inso-
far as practical, at a time when it will do the most good, i.e., the
initial stages of the research, design, development and production
cycle so that specifications, production drawings and methods will
reflect the full benefit of Value Engineering.

2,3 Value Engineering Specialist., A person qualified to
administer or participate in a value engineering study., He shall
be capable of generating value engineering proposals which reduce
the ox;er-all cost of equipment or procedures.,

2,4 Value Engineering Proposal, A farmal recommendation,
the result of a value engineering study or a determination, which
clearly sets forth a change to established technical requirements
or contractual documents,

2,5 Essential Characteristics, The minimum operational,
functional, maintenance, safety and reliability needs of the user
which must be fulfilled.,

2,6 Value Team. A group of value oriented specialists
with a specified objective.

2.7 Total Costs, A combination of initial purchase and
user supporting costs comprise total costs, The initial purchase
cost is the total price of a complete production item, including

royalties, packaging, maintenance parts, accessories, drawings
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and technical manuals. User supporting costs are those which repre-

sent the installation, operating, maintenance and logistics ex-
pense to the user throughout the useful life of the equipment.

2,8 Value Engineering Study. A function-ordered appraisal
by value specialists or value team of all the elements of an equip-
ment or process with the intent to establish a minimum cost of
essential characteristics while retaining quality and reliability.
The appraisal shall include a review of the applicable specifica-
tions, tests and test equipment, details of the equipment's design,
purchased materials used in the equipment, planned or previously
utilized manufacturing or processing methods, anticipated installa-
tion problems or costs and problems or costs (known or anticipated)
for operation and maintenance of the equipment.,

3. REQUIREMENTS

3,1 General, Attaimment of cost effectiveness in defense
supplies and materiel acquisition demands the systematic applica-
tion of well defined management and engineering disciplines,
Recognizing that many factors contribute to the over-all cost of
defense supplies,; a clear requirement exists for the continual
and rigorous analysis of each element of the total dollar figure,
Value Engineering provides this cost discipline when continually
applied throughout the design, development, manufacturing, test
and field operation phases.,

3.2 Value Engineering Organization,

3.2,1 Organization., The contractor shall utilize the

services of value engineering specialists who shall be assisted,
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as necessary, by other personnel of the contractar's organization
to enable them to perform effectively. The contractor shall
identify an organization responsible for the over-all direction of
value engineering efforts and shall clearly define its relationship
to top management and such other activities as engineering, manu-
facturing, finance and materiel,

3.2,2 Program Control. The contractor shall be respon-
sible for controlling and monitoring his Value Engineering Program,
Normally, such control will consist of the establishment of tar-
gets and goals for the various elements of the arganization, along
with the establishment of an internal reporting system adequate
to measure progress against these goals., In addition, the con-
tractor shall conduct, at least once annually, a periodic quali-
tative review of the Value Engineering Program, including an
analysis of organization, staffing, procedures and results cb-
tained from the program. The results of such reviews will be
documented by the contractor and be made available, upon request,
to the Govermment for its evaluation,

3.3 Studies, The contractor shall perform value en-
gireering studies of the items to be delivered under the contract.
Studies will be conducted in the areas which offer the greatest
return for effort expended. High cost items and high volume items
will be selected in turn., The Contractar shall gererate value
engineering changes to accamplish a maximum reduction in the total
costs of the equipment or processes without loss of any of its

essential characteristics, The Contractor shall confer with the
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responsible procuring agency on the essential characteristics of
the equipment not specifically delineated in the contract.
3.3.2 Coverage. The Value Engineering Studies shall cover

but shall not be limited to the following areas:

(a) Specifications (e) Testing
(b) Hardware (f) Packaging
(c) Tooling (g) Data

(d) Facilities

3:3,3 Cost Information, Accurate and detailed cost in-
formation shall be compiled on each specific study, A close work-
ing relationships is required between cost analysis and engineer-
ing, Cost studies and, where useful, cost models shall be
generated early in the program.

3,3.4 Review Actions,

3.3.4,1 Over-Specification. Specifications shall be
reviewed and challenged for "over-specification" fram a cost
effectiveness standpoint,

3.3,4,2 Design Reviews, Value Engineering shall be
represented (as a member) on every design review board so that
the value will be established as a design criterion,

3.3.4.3 Production Release, Value reviews of hardware
designs shall be held prior to release for production, The
value engineering organization shall be represented in these
reviews,

3.3.4,4 Production., Certain hardware items shall be
re-examined after production go-ahead, This normally shall be

undertaken as a task effort with the participation of engineering,
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manufacturing, purchasing and other activities as appropriate,
Value engineering methodology shall be applied during such hard-
ware reviews,

3,3.4.5 Purchasing. The Contractor shall encourage
subcontractors to challenge those elements of design and specifi-
cation which can be modified or eliminated without degrading
product value, The Contractor shall encourage, assist and monitor
subcontractors in the area of value engineering. The VE check
list shall accompany Request for Quote (RFQ) to subcontractors.,
Bills of material shall be reviewed by purchasing value analysts
and recommendations shall be made for substitutions which will
reduce procurement costs., Deliberations of Make-or-Buy shall
reflect the application of value engineering techniques as a
basis for decisions. Purchasing representatives shall be in-
cluded in design and hardware reviews,

3.3.5 Information. The Contractor shall acquire and
disseminate information, within his organization, on new lower
cost methods, processes, materials and products applicable in the
performance under this contract,

3.4 Training. The Contractor shall establish or main-
tain a planned program of value engineering work shop seminars
unless excepted by the contract schedule,

4. Value Engineering Change Proposal Submission and
Approval Procedures,

4,1 General, Prior to submission of a Value Engineering

Change Proposal and to the extent possible, the Contractor shall
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give full consideration to the distinction which exists between a
reduction in initial purchase cost and a reduction in total cost
to the Govermment.

4,2 Processing Value Engineering Changes for Government
Approval, Accomplishment of a value engineering effort as pre-
scribed in the Value Engineering Program requirements clause will
result in proposals which require contract changes and Government
approval., Engineering Change Propcsals (ECP) submitted primarily
for cost reduction purpcses and requiring approval will be
processed in accordance with the format prescribed in the contract
with attachment, . . .

4,3 Processing Value Engineering Changes not requiring
Goverrment Approval. Value Engineering changes which do not
require Govermment approval shall be evaluated and either approved
or disapproved by the Contractor. These changes are within the
confines of the contract and, therefore, do not require Govern-
ment approval, The paper work pertaining to such approved
changes is subject to review by the Government., To assure that
the Govermment is cognizant of the complete results of the VE
Program requirement effort, the changed paper work will indicate
the estimated cost reduction and will be annotated to the effect
that the change resulted from the application of Value Engineer-
ing effort,

5. REPORTS--DOCUMENTATION--ACCESS TO RECORDS--VALUE
ENGINEERING PROGRAM REVIEW.
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5.1 Quarterly Reparts., Progress reports shall be sub-
mitted to the procuring activity not later than the 10th of
April, July, October and January, representing the prior quarter
year's activity., The report is to be subdivided into two sections
as follows:
(a) Changes requiring Govermment approval (Class I Changes).-

(b) Changes not requiring Govermment approval (Class II
Changes).

A narrative summary will be included outlining the following:

(a) Areas under active investigation for which proposals
are contemplated, potential unit and total savings and estimated
submission date of the proposals.

(b) List of items reviewed in workshop seminars during the
quarter, potential unit savings and status of implementation of
each workshop proposal, Prior to the time of establishment of
definitive specifications, the report requirement will consist
primarily of a narrative summary report outlining the contribu-
tions and preventive actions of the value engineering group.

5,2 Final Report, Upon completion of the value engineer-
ing program or the contract, a concise summary of the quarterly
reports shall be submitted to the Government,

5.3 Access to Records and Documentation. When the Value
Engineering Program Requirement Clause is contained in the con-
tract, the Contractor shall be required to maintain project files
in sufficient detail to enable the Government representative to
evaluate the quantity and quality of work perfarmed, Such documen-

tation shall be kept current and made available far review upon
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request for examination by the Contracting Officer. To enable ad-

ministration of Value Engineering program requirements as provided
by the contract, the Contractor shall furnish such status reports,
and information based upon the documentation as may be reasonably
requested by the contracting officer and give the Goverrment reason-
able opportunity to review the Value Engineering Program to assess
its effectiveness.,

5.4 Submission of Contractor's Program Plan, A program
plan shall be submitted to the Contracting Officer by the con-
tractor as a result of a Request for Proposal. On letter con-
tracts containing a Value Engineering clause the contractor shall
submit a proposed program plan for accomplishing the requirements
of the value engineering clause and of this specification. The
program shall be in writing and shall include:

(@) The contractar's plan for utilizing value specialists,
including skill classification.

(b) Identification of the organization element responsible
for over-all direction of value engineering effort and its rela-
tionship to material (purchasing), engineering, manufacturing and
finance,

(c) The part value specialists will play in design re-
views, specification reviews, pre-release review of drawings,
purchasing, mamufacturing processes, tool design and other func-
tions involved in the performance of the contract.

(d) Intermal procedures for processing VE cost reduction

changes,
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(e) Follow-up procedures to assure expeditious internal
processing and prampt implementation of VE proposals.
(f) Procedures for documentation of Value Engineering ac-
complishments, both Class I and Class II changes.,
(g) Other information which will demonstrate the level

of effort by the contractor to perform the com:t'act.l

1y, S., Department of Defense, Proposed Military Specifica-
tion Value Engineering Requirements, Draff I, 19563,
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APPENDIX II

LIST OF REPRESENTATIVE QUESTIONS TO EE
ASKED BY V., E, AUDIT TEAMS

Does the organization have a policy statement regarding value
engineering?
Are implementation procedures published and in use?
Does management exhibit a consistent and continuing interest
in the program?
Are specific actions taken to "close the loop" after value
engineering proposals have been generated?
Does the organization select its value engineering projects
on a systematic basis?
What is the average savings-to-cost ratio achieved by the
value engineering program?
Is the value engineering effort organized in an effective
manner?
Is the value engineering program adequately staffed?
Is management setting realistic targets for the value engineer-
ing effort?
Does the V. E. reparting system accurately report the progress
of the program?
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12,

13,

14,

15,

16.

17.

18.

19,

20,

21,

22,

23,
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Are there periodic audits of the value engineering function?
Is there a formal procedure for documenting and auditing
savings resulting fram value engineering efforts?

Is management providing adequate incentives for the per-
formance of value engineering?

Are internal reviews of value engineering change proposals
sufficiently detailed and analytical s?o as to ensure a high
percentage of acceptance of proposals by the customer?

Are V, E, proposals given proper attention by project super-
vision?

Does the organization use the purchasing agents' talents

and experience in design reviews, hardware analysis, seminars,
and task forces?

Does value engineering work with the material department to
search for and disseminate information on new materials,
processes, camponents, and specialty suppliers?

Are value check lists included in all applicable RFQ's?

With what results?

How often do the heads of value engineering activities at-
tend value-oriented military and industrial conferences

and meetings outside the organization?

Does management support a value engineering training program?
What is the duration of formal training seminars?

What is the general reaction, coamment, and criticism elicited
from participants at the conclusion of the seminar?

How suitable are the projects selected for seminar training?
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24, What is the spectrum of projects selected for seminars?
25, Have accurate costs of parts, processes, materials, labor,
ard all other charges been obtained for seminar projects?
26, Have worth-while seminar proposals been implemented?
27. Has proper funding been received for personnel time and
facilities for seminar training?
28, On what basis are full-time value engineers selected?
29, Are house organs and bulletin boards used to publicize the

program and its accaxrpl:ishmen'ts?2

2y, S., Office of the Assistant Secretary of Defense, Handbook
H-111, Value Engineering (Washington: U, S. Govermment Printin '
Oftice, 1963, G% 0- EEEEBS),' pp. 57-58,



APPENDIX III

HANDBOOK H-1ll

CASE HISTORY

Product Selection

The item selected for analysis is a Signal Data Converter
Chassis Assembly, which is a major camponent of an air-borne
navigational system. The Signal Data Converter acts as the brain
of the doppler navigation system. Essentially, it is a high-speed
computer which converts the input electrical signals from the
receiver-transmitter for input to the direction-velocity indicater,
to which it is coupled.

The item was selected for initial review on the basis that
it was a high-cost, complex product. The initial analysis in-
dicated that five major components of the total assembly should

be subjected to a detailed V, E. study.

Determination of Function

The five major components of the Signal Data Converter that
were selected for detailed study, with a description of their pri-
mary function, are listed below:

Chassis subassembly~-provide a mounting surface and housing

for the electronic modules (not under study), interconnect board
subassembly and associated wiring.
151
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Top cover--serves as a shield against atmospheric con-
tamination and mechanical damage during and after installation,
Bottam cover--provides a protective shield for the inter-
connect board subassembly.

Interconnect board subassembly--provides circuit con-

tinuity within the Signal Data Converter.
Handle--permits removal of the Signal Data Converter fram

its mounting rack.

Information Gathering

The Signal Data Converter is a "make" item. Prototype
fabrication and testing have been campleted; fabrication of an
additional two hundred deliverable items to the prototype design
is planned to start in eight weeks--no production problems are
anticipated,

The chassis subassembly is a sheet metal fabricated box
with the bottom open. Twenty electronic modules are mounted on
the chassis which also houses the interconnect circuit board and
harness assembly, providing continuity between the Signal Data
Cenverter and other related units of the system., The present
cost of the chassis subassembly is $99. The top "deck" is punched
to accept the rectangular connectors to which the electronic
modules are mounted. Four holes are punched into the front
panel for conventional round connectors. There are thirty-two
anchor nuts riveted in the chassis for mounting the bottam and

top covers, There are two locating holes in the rear panel,
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The electronic modules (20) are located on the top of the assembly
by locating holes, color coding and part numbers stenciled in place.
The interconnect board subassembly is mounted inside the chassis.

The top cover serves as a shield agginst atmosphere con-
tamination and mechanical damage. It does not provide a pressure
seal. The cover is beaded for structural rigidity. Twelve metal-
cals are bonded to the inside of the cover on which are inscribed
circuit diagrams of the electronic modules for maintenance pur-
poses. Doublers are riveted to the cover flanges to increase
structural integrity of the cover under vibration. The present
cost of the top cover is $85,

The bottom cover is made fram 0,040 aluminum sheet flanged
on the long dimension and attached to the chassis by sixteen screws.,
It has three beads in the transverse direction equally spaced from
fare to aft. The present cost of this camponent is $15.

The interconnect board subassembly consists of a printed
circuit board and an electronic harness. The present cost of
the subassembly is $485, It is mounted in the chassis so that the
twenty module connectors are attached to the top of the chassis
and the four conventional connectors are attached to the front
panel. The harness is made separately and is mounted on the
printed circuit board. The ends of the harness are soldered to
terminals and eyelets of the board at approximately one hundred
and fifty (150) points, The handle is mounted to the front panel
and costs $15 (a separate latching hock is also mounted on the

front panel, and costs $0,31),
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In addition to gathering data on the specific camponents
under study, the V. E. team contacted numerous specialty vendors
who had experience in manufacturing similar items. The team also
conducted considerable research into the general technology of

mounting and housing this type of equipment.

Development of Alternatives

All ideas were recorded which cquld produce the items in
same other manner than presently done, or change existing processes
and materials.,

For the chassis subassembly:

Make a casting which would include bosses for attaching
points including latching hooks and handle which are
mounted at final assembly of the Signal Data Converter.
All cut-outs and holes could also be incorporated in
the casting.

Use channel section runners on the side, Eliminate the
back panel, retain the front panel and rivet a top plate
to the front panel and channel sections,

Investigate specialty suppliers for procurement of
chassis which would meet the requirements,

The top cover was reviewed as follows:

Make the cover out of fibreglass in the present configura-
tion,

Procure a cover along with the chassis subassembly fram
a specialty vendar,

Procure a cover that would not have flanges, but would
slide down the side of the chassis and be attached to
the chassis at the sides, eliminating the flanges and
reinforcing doublers,

The bottam cover was analyzed as follows:

Eliminate it.



155
Remove flanges and mount to bottam of chassis,
Reduce the number of mounting points fram sixteen to twelve,
Eliminate the beading.
Eliminate the counter sinks,
Eliminate painting operation,
The interconnect board subassembly was reviewed as follows:
Point-to-point wiring.
Harnessing without a printed circuit board.

Use contour (flat) cabling in conjunction with the printed
circuit board.

The handle was analyzed as follows:
Use two hocks at each end of front panel,
Use a hook in the center of the front panel.

Put a coil spring on the locating pins to eject the
Signal Data Converter two inches fram its rack.

Put a leafspring across the back panel for ejection
purposes,

Combine handle function with that of the latching function,

Cost Analysis of Alternatives

A thorough cost analysis of all the proposed alternatives
was conducted., The least expensive technically feasible alternatives
which were selected are listed below with a camparison of their
cost with the present cost.

Chassis subassembly--procure basic chassis fram a specialty

supplier and perform the remaining operations inhouse.

New cost $24,.8u4--present cost $99,
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Top cover--fabricate from fibreglass (molded construction),
New cost $37.ul~-present cost $85,

Bottom cover--redesign to flat sheet and mount to bottam of

chassis.,
New cost $1.32--present cost $15,
Interconnect board subassembly~--procure from a specialty

supplier, Design to incorporate principles of cantour cabling.
New cost $300--present cost $u485,
Handle--eliminate and cambine function with latching hook

mounted during final assembly.

New cost $0,74--present cost (handle and latching hook) $15,31,

Sumary
Original cost o s« o o o o o $699,31

Newcmtou o o o o o o o 36“03”'

$334,97 Unit Cost Reduction

Testing and Verification

Each of the proposed alternatives were checked with the re-
sponsible design groups for their preliminary evaluation, Several
of the alternatives were given preliminary approval by the designers
almost immediately. Several others were scheduled for testing to
ensure that their incorporation would not sacrifice any required
performance of the Signal Data Converter, All alternatives passed
their qualifying tests and were accepted for inclusion in the formal

V., E. Change Propcsal.
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Proposal Submission and Follow-up

The formal V, E, Change Propcsal was submitted to the
Project Manager having cognizance of the Signal Data Converter. The
proposal pointed out that implementation of the recammended changes
would reduce the unit price by $334.,97 or 47.9%. The recammended
changes could be implemented on all two hundred (200) units, thereby
producing a gross saving of $66,994, Costs of implementing were
estimated to be no more than $12,000, which therefore would provide
a net saving of approximately $55,000,

Besides achieving required function at lower cost, the
total assembly would be simplified, thereby improving maintain-
ability and reliability. Furthermore, the over-all weight of the
end item would be reduced,

Attached to the proposal were the comments of the designers
who had been asked for a preliminary evaluation and the test re-
ports on those camponents which were subjected to a testing
program,

One member of the V., E, team was assigned responsibility
for follow-up on the proposal. He was available to any of the
evaluators should they require any additional information and was
utilized on several occasions, Once the proposal was approved, he
provided assistance to the various design and production depart-
ments in its implementation. Actual implementation, in this case,

proved to be routine and no major difficulties were encounteredoa

3y, S., Office of the Assistant Secretary of Defense,

Handbook H-111l, Value Engineering (Washington: U, S, Government
Printing Office, 1963, GEU 0-582539), pp. 13-15,



APPENDIX 1V

COST REDUCTION DIRECTIVE #5

SUBJECT: Definition and Reporting of Savings
Applicability: Cost Reduction Projects and Value Control Projects
This directive is issued to clarify certain areas regarding the
identification, the elements and the reporting of savings.,
1, Definitions
Hard Saving--A saving resulting from a change that reduces or
eliminates a cost that was being incurred prior
to the change.
Cost Avoidance Saving--A saving resulting fram a change that

reduces or eliminates a potential cost prior to
incurrence.

Achieved Saving--A saving is achieved at the point of implemen-
tation, e.g., if a close-out report is prepared
on a cost reduction project and the total saving
over the next three years is $100,000, the
achieved saving at the time of implementation is
$100,000,

Realized Saving--To actually realize a measurable cost saving
from a determinable base line of cost insurance.
In the example above of achieved saving, the
$100,000 saving would be realized cumulatively
over the three-year period.

Firm Gross Saving--The total estimated saving over the period
of performance of a specific contract listed
under firm business in the Division Program
Planning Ground Rules.

Firm Net Saving--The firm gross saving less the total cost of
implementing the change,
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Likely Potential Saving--The estimated saving projected over
the pemgg' of performance of likely business
as specified in the Division Program Planning
Ground Rules,

Net Saving--The firm net saving plus the likely potential
SaVing °

2, All Savings must involve a prior decision by a responsible
authority committing expenditure of furds,
followed by a later action reversing or changing
the decision and resulting in the expenditure
of a smaller amount of funds. This can be ac-
camplished by finding a better, low-cost way
or performing the same function or eliminating
unnecessary tasks.,

3, Reporting Savings
A, When reporting savings, the following elements must be

shown:

1. Original decision and cost

2, Changed decision and cost

3. Calculations used to arrive at costs

4, Reference to documents available for audit
5. Implementation costs

B. A saving must be reported in two categories, i.e., firm
net saving and likely potential saving. The implementa-
tion cost must always be subtracted in total from the
firm gross saving. This applies only when the saving can
be associated with a specific product line.

Example of a reported saving

Firm gross saving $100,000
Less implementation cost 6,000
Firm net saving 94,000
Likely Potential Saving 200,000
Net Saving $294,000

C. If a possible saving will result in a net loss on firm busi-
ness, but offers a substantial saving on likely potential
business, we should ask the customer to bear the cost of the
change so he can get full benefit on likely potential
business.,

“General Dynamics/Astronautics, "Cost Reduction Directive #5,"
January 29, 1964,



APPENDIX V

PROCEDURES FOR REPORTING
VALUE ENGINEERING RESULTS

This report represents an initial effort to develop standard
language for reporting value engineering results. It presents a
structural framework for defining the various categories for which
the namenclature of value engineering results needs to be developed.
It then proceeds to one class of results and proposes standard
language, symbols and fornula. The approach chosen was to make the
formula rigorous. Deviations from the standard require notation. |

(Report No, l--July, 1963)
Definitions
Categories

Value Parameters
Value Engineering Cost Reductions

VALUE ENGINEERING RESULTS

Definition

A value engineering result is the effect of an effort per-
formed under the direction, sponsorship or coordination of a value
engineering organization staffed by trained or experienced value
engineering personnel. Value engineering results are expressed
in terms of a specific variation in one or more value parameters
of the subject to which the effort is applied,
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Subjects

Category I Hardware
Category 1II Tooling
Category III Process
Category 1V System/Procedure
Category V Specification/Criterion/Requirement
Category VI Facilities/Equipment
Category VII Data/Documentation
Category VIII Personnel Training
Category IX Other (Must Be Named When Used)
Value Parameters Express in Terms of
Cost -9
Time of - Hours
Reliability + Meantime to Failure

(or equivalent)
Maintainability - Meantime to Repair

(or equivalent)
‘\bight - LbSc
Size - Length (to the proper power)

Attitudes/Capabilities
Other (Must be described when
used and be expressed in
common units,)

It is possible for one or more of the value parameters to
be used in expressing value engineering results, For example, a
Category I (Hardware) Reliability and Maintainability Improvement,
The selection of the parameter(s) to be used will be determined by
the improvement itself and the feasibility or desirability of

costing the improvement.

VALUE ENGINEERING COST REDUCTION

This section will provide standard definitions, ground rules,
formulae and symbols for expressing value engineering results where
the value parameter involved is identifiable as cost (in dollars)

for the current situation and the proposed variation.
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Definition

A Value Engineering Cost Reduction is a type of value en-
gineering result, It is used when it is feasible and desirable
to express the current cost and the proposed cost in dollars,

&xggssion

Value Engineering Cost Reductions are expressed as either
Potential, Proposed, Expected or Achieved Value Engineering Cost
Reductions. The modifier is selected according to the maturity
of the cost reduction. Maturity ranges from the value engineer-
ing result submission through its implementation and actual
operation,

Potential Value Engineering Cost Reduction of $

This is the dollar amount up to and including the point
in time that the value engineering study has been com-
pleted. A repart has been prepared for internal distri-
bution to energize the implementation of the recammended
results included in the study report.

Proposed Value Engineering Cost Reduction of $

This is the dollar amount at the time that the recammended
variations have been approved for implementation by the
cognizant internal authority. The dollar amount at this
point may represent a more accurate figure than the Po-
tential Value Engineering Cost Reduction, It has been
corrected for any changes since the campletion of the
initial proposal.

Expected Value Engineering Cost Reduction of $

At the point in time that the proposed variations are re-
duced to practice, the dollar amount is again corrected
for the most recent changes. Reduction to practice may
be defined as the occurrence of fabrication drawing re-
lease, purchase order issuance or the equivalent.

Achieved Value Engineering Cost Reduction of $

The actual dollar amount that has resulted from the value
engineering study is calculated at the point in time when
the production of the basis quantity has been achieved.
The basis quantity represents the number of units or
equivalent which has been used to calculate the previous
Value Engineering Cost Reduction dollars,
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Calculation

All Value Engineering Cost Reductions are calculated as a
gross cost reduction minus the incurred change costs plus
the custamer operational cost effect.,

Value Engineering = Gross Cost - Incurred Change + Customer

Cost Reduction Reduction Costs Operational
Cost Effect

For example: VECR = N(CUC - CUP) - Ci+Cs+(Crc- Crp) + (Ccc- Ccp)

(A footnote should be made to VECR's if any incurred change
cost elements or the custamer operational cost effect have
not been included.)

CU --Projected average unit cost in dollars of the current
¢ situation (that is, current design, current procedure,
current test, . . .) This cost should include applicable

learning curve effects over the quantity, N,

Cy --Projected average unit cost of the proposed situation.
p Same ground rules ard units as for CUc"

C; =-Implementation costs in dollars for the total quantity, N,
This represents the costs that will be incurred to imple-
ment the value engineering study recommendations., It in-
cludes those non-recurring costs such as new tooling,
drawing changes, documentation changes; . . «

Cg ==Cost of perfarming the value engineering study. This in-
cludes the cost of the value engineer's time as well as
any other personnel (for example, task forces) whose time
was isolated to the specific study, It is the total dollar
figure for the quantity, N,

C, --Recurring costs associated with the current situation, but
c which are not expressible on a per-unit basis, This would
include such items as lot set up times, lot testing time,

and others. Express as dollars for the total quantity, N,

Crp-Recurring costs for the proposed situation similar to Cr,c°

Co.--Customer usage costs associated with the current situation.
This would include logistics cost such as spares provisions,
stocking and maintainability. These should be expressed as
dollars for the total quantity, N,

Ce.~-Custamer usage cost for the proposed situation similar to

Ccc:,
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N --The quantity of units on contract from the change effectivity
point and on. This will normally be for the firm contract
quantity. If it is desired to compute a Value Engineering
Cost Reduction for a likely potential follow-on quantity, a
separate and clearly labeled calculation should be made, In
all cases the cost factors, C, should be coherent with the
Basis quantity, N.

GENERAL NOTES

1) All cost factars for intermal situations. (CUC, Qs

r'p’ Ci’ Cs) should include labor, raw material, overhead and G and

A, Profit or fee are not included because they are contractually
dependent,

C

2) The cost of the value engineering study effort, Cg,
should be included in all calculations of Value Engineering Cost
Reductions., This is to prevent the later Cost Reduction dollar
figures from having a dowrward trend, that is, to provide the
most accurate and conservative estimate first rather than to show
a lowering of the cost reduction amount at some later point when
the cost of the study is finally deducted.

3) The Proposed Value Engineering Cost Reduction will
correspond to the point in time of submission of a value engineer-
ing change proposal (VECP) to the custamer,®

Swprocedures for Reparting Value Engineering Results,"
Journal of Value Engineering, Third Quarter, 1963, pp. 33-37.




APPENDIX VI

CONFIDENTIAL QUESTIONNAIRE
INSTRUCTIONS: Firm

Please answer the following questions to the extent possible, If
additional space is needed, please write on the back or feel free

to attach additiomal sheets, If same of the questions are answered
by enclosed policy guides, crganizational charts, standard operating
procedures, or other data, please camment as to why the action was
taken or the decision made.

I. BACKGROUND
1. Does your firm or division have a value engineering con-
tractual responsibility? If so, what type or types of
ASFR contract clauses are involved?
2, How are the following terms defined in your firm?

Value Control

Value Management

Value Analysis

Value Engineering

Other ( )

3. What has been the histarical evolution of your value en-
gineering program and/or organizational unit?

4L, What are the ocbjectives of your firmm's value engineering
program?

5. At what level does the over-all value engineering function
report? Why was this level selected? What is this in-
dividual's position title?

165
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IT. ORGANIZATIONAL STRUCTURE

6.

8.

9.

Where in the over-all organizational structure is the
operating value engineering unit placed? Why was this
placement selected? What is the intermal organization of
this unit?

What are the formal organizational relationships between
the operating value engineering unit and other organiza-
tional units of the firm? (i.e,, Purchasing, Methods,
Production, Engineering, Q. Coy o o o )

How is the over-all value engineering program coordinated?
What kind of organizational structure is used to achieve
coordination?

What organizational changes resulted from the establishment
of your value engineering program?

III., ORGANIZATIONAL RELATIONSHIPS

10,

11,

12,

13,

What is the nature of the authority of the operating value
engineering unit with respect to other arganizational
units and/or the individuals responsible for the value
engineering function in their own departments?

What are the informal working relationships between the
operating value engineering unit and other units and/or
individuals? (i.e., Methods, Purchasing, Product on,
Engineer'ing, Qo Co, 6o o o )

What is the relationship between value engineering pro-
grams and cost reduction programs? (i.e., In areas such
as Methods, Production, Purchasing, . . o )

What are the important problems involved in the estab-
lishment and operation of a value engineering program?



APPENDIX VII

LIST OF FIRMS CONTACTED BY
MAIL QUESTIONNAIRE

Aero-Space Firms

*Lockheed-~California Campany

*General Dynamics/Astronautics

*The Martin Campany-~Orlando

*Bendix Products, Aercspace Division
*Hughes Aircraft Campany

*Lockheed Aircraft Campany--Marietta

*The Boeing Company--Seattle

#*McDonnell Aircraft Corporation

*Space Technology Laboratories, Incorporated
*Republic Aviation Corporation

*Douglas Aircraft Company

North American Aviation, Rocketdyne Division
Northrop Corporation

Aerojet General Corporation
*Ling~-Temco-Vought

Major Subsystem Suppliers

*IBM, Space Guidance Center
*Thampson Ramo Wooldridge, Incorparated
*The ‘Martin Company--Electronics Division
*Sylvania Electronic System

Motorola Electronics Division

Sperry Gyroscope Campany

Thiockel Chemical Corporation

*Denotes firms sypplying information for this study.
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APPENDIX VIII

McDONNELL ATRCRAFT CORPORATION
VALUE ENGINEERING
PROGRAM PLAN
4 MARCH 1964

1.0 Introduction. This repart has been prepared to
describe the Value Engineering Program as it is implemented at
McDonnell. The Program Plan and organization as described herein
is being implemented in an orderly manner to assure that the value
engineering techniques and disciplines are utilized in the most
efficient manner,

The Value Engineering Department, organized as a corporate
department, is functioning in accordance with the authorizing
document (ref. (a)). The departmental organization is described
in Section 3 of this repoart.

The Value Engineering Program Plan describing the depart-
mental functions as applicable to the products within the
McDonnell facilities, vendor facilities and custamer facilities is
shown in Section U,

The Documentation and Reporting Section (5) of this report
relates the requirements considered necessary to disseminate the
results of the Value Engineering Departmental work.

2.0 Scope.

2,1 Value Engi neeriEE Activity. The Value Engineering
activities have n es shed to evaluate McDonnell products
to assure product quality and product reliability at minimum cost.
This activity as currently organized conforms to the directives
and proposed contractual clauses and specifications of the Depart-
ment of Defense (DoD) and the Armed Services Procurement Regulations
(ASFR),

The areas of evaluation will include but not be limited to:

168
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Design Procurement
Fabrication Support
Maintenance Testing
Planning Tooling

2,2 Documentation and Re ing, The documentation and
reporting activity will consist og periodic letters and reparts to
inform both McDonnell Management and Customer personnel of the areas
of investigation, potential savings and cumilative actual savings

resulting from the value engineering evaluations.

3.0 gganization and Management,

3.1 Organization., The Value Engineering Department is
organized as a corparate department serving all divisions and func-
tioning within the General Engineering Division. Figure 1 shows
the relationship of the Value Engineering Department to the as-
sociated corporate divisions and departments within which the value
engineering functions and coordination efforts are conducted. The
value engineering effart commences upon release of the engineering
drawings for production,

3,2 Value Engineering Department Organization and
Respansibilities

3.2,1 Manager, Value Engineering, The Manager--Value En-
gineering, reporting % the F'Eﬁ?ger--ﬁmtion Engineering, is
responsible for the direction and coordination of the MAC Value Engi-
neering Program which includes:

a. Recommendations for program plans, goals and target
savings.

b. Analysis of staffing requirements for specific value
engineering studies,

c. Administration of value engineering studies,

d. Program progress follow-up,

e. Reporting of accamplishments to the company and the
customer and inclusion of accomplishments in Annual
Cost Reduction Repart,

f. Implementation of training programs as applicable,

g. Represent the company in the area of Value Engineering.

h. Serve as a member of the Corporate Cost Reduction Cam-
mittee and MAC Change Board and Customer Coordination



170

meetings as required for support of Value Engineering
proposals.,

3.2,2 Value Engineering Staff. The staff of full-time
Value Engineer's,—re_pﬁ%ﬁ_fge_mger-walw Engineering, will
conduct the value engineering studies., The Value Engineering staff
will make extensive use of the Producibility Specialists and will

coordinate closely with producibility study activities.,

3.2.3 Manufacturing Value Engineer, The Manufacturing
Value Engineer IS a member of the Va?ue Fngineering Department,
assigned full time to directly assist the Director of Manufacturing
in the value engineering responsibilities of the Manufacturing
Division, He will administer value engineering efforts to optimize
production planning, tooling, quality assurance, fabrication,
assembly, installation and production tests in order to achieve
the most economical production of MAC products,

3.2.4 Value Engineering Coordinators--Manufacturing. The
Value Engineering Coordinators in the acturing Division are
supervisory level personnel in a position to determine the items
in the Manufacturing damain that would represent cost saving
potential through value engineering studies and also who are in
a position to implement recommendations resulting from value engineer-
ing studies, applying to manufacturing work.

3.2,5 Procurement Value Engineer., The Procurement Value
Engineer is a member of the value Ersxglneering Department, assigned
full time to directly assist the Director of Material and the
Director of Quality Assurance in the value engineering responsi-
bilities of the Material Division, and with MAC subcontractors and
vendors, he will administer supplier evaluation in the area of
value performance, supplier indoctrination in the value engineering
concepts and will direct value engineering studies on outside
procurement items,

3.2.6 Value Engineering Cocrdinators--Procurement and
Quality Assurance, 1The %aIue %gmeemng Coordinators in the Pro-
curement an ity Assurance Divisions are supervisory level per-
sonnel in a position to recognize value performance of suppliers
and to implement MAC recommendations and assistance to vendors

and subcontractors,

3,2,7 Project Value Engineer. A Project Value Engineer
is assigned to each project to assist the Project Engineering per-
sonnel in the areas of Value Engineering and to coordinate all
value engineering activities between the Value Engineering Staff
and the Project. The Project Value Engineer will administer all
value engineering effort on the projects to achieve the most
functional design and to aid in the implementation of Value
Engineering Proposals accepted by Project Engineering.
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3.2,8 Value Enie'neerigg Coordinat: --Egineﬂg' . The
Value Engineering nators 1n the tngineering Division are
supervisory level persomnel in a position to determine the items
in product design and specifications that represent cost saving
potential through value engineering efforts., These coordinators
are also able to implement the recommendations of the value en-
gineering proposals,

4,0 Value Engineering and Program Plan,

3.1 Value Engineering., Value Engineering, techniques
combining functional evaIuaEncn, producibility and cost reduction,
is an organized approach to the business economics problem of
getting and giving more for less. These techniques and disciplines
are applied to obtain the lowest cost practicable to accamplish
the required function and are tools which are used to identify
and eliminate unnecessary costs.

The science of Value Engineering is utilized to mathe-
matically determine functional values to aid in the determination
of high cost areas worthy of value engineering studies,

4,2 % The Value Engineering Department sup-
ports all company de ts in effecting plant wide cost re-
ductions and product improvements. The areas of investigations and
analyses are as follows:

4,2.1 Products in Production. The major products released
for production such as those products which are in the initial
stages of production planning and tooling and those products which
are currently in production, These investigations include design
review and customer and company specification review to ascer-
tain that (1) these technical requirements are necessary for the
over-all specified product performance, (2) these designs and
specifications are defined to ensure minimum product cost and
(3) program documentation, i.e., reports, are essential and
worthy of the cost.

These product investigations are initiated as a result of
the following:

a) Inquiries and/or suggestions from the Value Engineering
Coordinators which have been assigned to assist the
Procurement, Project and Manufacturing Value Engineers,
These requests are both written and cral originating
from (1) manufacturing sugervision, (2) industrial
engineering personnel, (3) planning and tool design
personnel, (4) engineering personnel, (5) vendors.
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b) Reviews of various inspection, manufacturing, procure-
ment and engineering records to reveal potential
trouble and high cost areas worthy of value engineering
evaluation,

c¢) Design and specification reviews initiated and con-
ducted by the value engineering specialists.,

d) The camplete product design arganized specifically
for value engineering evaluation which places priority
on the high cost areas as established by a comparison
of estimated or actual costs versus target costs.

4.2,2 Production Improvements, Facilities, tooling, pro-
duction techniques, procurement, quality control and departmental
procedures are areas investigated by the value engineers. These
investigations are initiated as a result of the value engineering
product evaluations.

4,2,3 Value Engineering Studies. Value Engineering
Studies are conducted on appli %Ie items that indicate high
potential savings. The ratio of $10 saved for each dollar spent
is the criterion used as minimum savings that must be indicated
before a Value Engineering Study will be initiated. The Study
Flow Diagram, Figure 2, indicates a path of the work conducted
and evaluated by the Value Engineering Department.

5.0 Documentation and Re ing, All value engineering
studies conduc are f1 indivi study numbers, The
associated documentation and history are a part of the study
records.

Each value engineering study that has been implemented is
reported to the Corporate Cost Reduction Cammittee for inclusion
in the Corporate Cost Reduction Report. Semi-annual value en-
gineering study reports are campiled and released dencting the
number of studies completed and the history of those studies
implemented and those not approved with the net cost saving for
the six-month periaod.

Informal "news-type'" letters are released monthly by the
Value Engineering Department noting the number of studies com-
pleted, in progress, savings achieved and potential savings
anticipated.

Any additional reparting or more formal reporting is not
considered wortgy of the effort nor money required to produce
such documents,

®McDonnell Aircraft Corporation, "Value Engineering Program
Plan" (March 4, 1964),



APPENDIX IX
GENERAL DYNAMICS TERMINOLOGY

Definitions

Value Control. A Division-wide program of contimious and in-
fensive appraisal of all elements influencing the cost of GD/FW
products and practices and the elimination of those factors
which add to an item's cost, but which are not necessary for
the required reliable functiomal performance., Value Control
includes Value Engineering and Value Analysis, Value Assurance,
and Value Improvement.,

Value 5% neeriF and Value Analysis. The systematic techniques
of Value Con applied to products, practices, or systems to
assure achievement of essential function for the lowest cost
without penalty in performance, reliability, ar quality.

Value Assurance, The application of Value Engineering and Value
Enalysis during the formative stages of development of a product,
operating procedure, or management system, It predicts final
outcane of value,

Value %ﬁm, The application of Value Engineering and
alue ysis to existing products, processes, and systems
after-the;;fact, as opposed to Value Assurance which is before-
the-fact.

7Ger1eral Dynamics/Fort Worth, "Division Standard Practice,
Value Control Program"(August, 1963).
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APPENDIX X

PREPARATION AND CONDUCT OF A TYPICAL TWO-WEEK, FOUR-HOUR
DAILY, TRAINING IN THE TECHNIQUES OF VALUE ENGINEERING

Preparation
1. Selection of Projects

The required lead time for selection of. seminar projects will be
at least 30 days., With one project for each team, the number of
projects will be established by the number of people being
trained, The following instructions are issued for the selection
of projects, The actual task of accumilating projects and sup-
porting data is a cambined effort by Value Control Coordinators
in Engineering and Mamufacturing, with assistance fram personnel
in other departments, as required,

This instruction is in preparation for a training program, and
the choice of projects to be assigned to the teams must be made
with consideration for the results desired,

Prime purpose of the training in Value Engineering techniques is
to impart knowledge concerning this new outlock toward Value.
Proposed savings brought about through the team effort are
valuable, however, as this result is a convincing factor in the
demonstration of effectiveness in the application of the V-E
techniques.,

To eliminate confusion and wasted effort in the project work,
it is essential that the selection of these items be made from
relatively uncomplicated assemblies, if hardware, and fram
systems or practices that are not too camplex or involved.

Projects can be selected from products or they can be in the
area of practices that are considered standard in the way in
which we conduct our business,

The most effective project from a training standpoint, is hard-
ware that is "in being," preferably in the prototype stage,
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or, less desirable, in the very early production effort. Bear in
mind that proposals for savings based on seminar studies can
become very real dollar quantities, Implementation of these
proposals could well have a great impact on present and future
production, but only when the project is selected on the basis
that the possibility exists, Present firm and likely potential,
plus follow=-on quantities should demonstrate that any proposed
changes can be made early in the program, or can be applied to
sufficient quantity.

With these considerations, make the choice of projects as
follows:

a, Electronic. Avoid assemblies which contain many
individual components or complex circuitry. A
typical choice would be one with no more than ap-
proximately six to ten different camponents. Also,
consider the fact that we assume the unit does per-
form as designed, and while a V-E effort almost
invariably improves reliability, it is not intended
to solve non-performance problems.,

b, Mechanical, The choice of this type should generally
be made of pieces or parts that are not too camplex.
Avoid bulky assemblies that are not readily handled
on the table assigned to the team,

c, Practices, Forms, or systems and procedures, will
provide material that can be analyzed in the V-E
seminar, and should be considered. For training
purposes and with the limited time available during
the program, select only material which is not too
inwlved, These are not easy for a team to handle
as would be a hardware project.,

It will be necessary to provide the following material and
information for each project:

a. One complete assembly or set of parts

b. One set of drawings, parts specifications, and bill
of materials

c. One set of performance and envirormmental specifications

d. Camplete manufacturing cost information (actual or
an%:.c:.pated)

e. Anticipated quantities of hardware for a specified
period of time ar contract
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f. Drawings which show the project installed in next
assembly and relationship to adjacent parts

g. Drawings of detail parts if project is an assembly

h. Knowledge of present or anticipated source of supply
(make-or-buy, vendor, . o o )

i, Tooling costs (actual or anticipated)

j. An estimate of the cost of making engineering changes
The cost information required should consist of all costs in-
volved in the present, or as designed condition. This will in-
volve the gathering of planning paper, labor cost plus variable:
portion of overhead, for every operation involved in manufacture
or planned method of production.

Material cost of every item purchased for the assembly or part
making up the project, is also required,

2, Selection of students
To achieve the objectives of this training program, a planned
selection of personnel is required, With the students being
assigned to teams consisting of four or five members, the
makeup of the team is very important. A typical team would
consist of:

a, 1 or 2 from Engineering

b. 1 from Operations (manufacturing)

c, 1 from Materials (purchasing)

d. 1 from Quality Control
The "a" and "b" members must be on every team. The "¢" and
"d" positions can vary from team to team with personnel from
other departments, such as:

a. Industrial Relations

b. Long Range Planning

¢, Controller

d. Systems and Procedures

e, Contracts
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While we have generalized in the team camposition regarding depart-
ments, it is necessary to point out that while your intention is

to train many people, your initial seminars should have personnel
selected from high level supervision. For engineering, students
should initially be selected at the senior design engineer level,
ar above., The cbjective is to provide knowledge of Value Engineering
techniques, and the results of their application, to everyone in
important decision-making positions. Their attitudes and coopera-
tion in the Value Engineering effort are essential to success with
a minimm of time-consuming delays. The climate which accelerates
the removal of excess cost must be established at a level which
will guarantee the acceptance of realistic Value Engineering

proposals.,

The choice of team members as outlined will have the benefit of
talents in many areas being represented on each team., For a

4 man team, one engineer on each team--for a 5 man team, two
engineers,

The list of students and their assignments to teams and projects
should be available one week prior to starting day or seminar,

Each team should elect a speaker and a "recording secretary."

The speaker is chosen to represent the team on the final day

of the seminar when each team presents a summary of their efforts.,
Recard-keeping is important, as all ideas and pieces of informa-
tion must be collected and a project report prepared by each

team,

3. Assigmment of Students

From the list of students coming to the seminar from various de-
partments, an effort is made to relate background and experi-
ence of the student to the project which will be his assigmment.
An E. E, or a manufacturing employee working in electronics would
be assigned to an electronic project. Mechanical talent would

be given that type of hardware, and, of course, administrative
personnel possibly would be assigned to a "paper" project.

This method of assigning people to projects is not essential,

but desirable, in that the limitation of time available in the
seminar can be partly overcame by this technique.

4, Supplier Participation

Several techniques of Value Engineering definitely indicate that
a powerful ally in this approach to cost removal is the
Specialty Supplier., To demonstrate the effectiveness of the
specialty suppliers in their contribution to an effective Value
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Engineering study, there are two days in the seminar during which
suppliers present displays of their products. Scheduling of

the supplier participants must be done well in advance of the
seminar, at least four weeks prior to the starting date. In
cammunications with a list of suppliers, they are questioned
regarding their desire to display their materials or processes.

Based on their reaction, twenty-four suppliers expressing a desire
to present displays, are selected and scheduled; twelve for each of
the two days in the seminur, One week prior to the start of the
seminar, supplier representatives are invited to the plant for

a briefing session of about one hour, The Value Engineering
philosophy is discussed together with details of their partici-
pation--time arrival, locations, . » . They are also requested
to display the latest state-of-the-art as it exists in their
products, together with cost information, It is advisable that
the representative be prepared to answer technical questions con-
cerning perfarmance as well as cost. There is no set pattern
regarding the selection of suppliers; however, every effort is
made to assure a wide variety of materials, processes, or whatever
is to be displayed by the various fimms,

5. Agenda
The seminar agenda, in quantities sufficient to issue to students,

speakers, project leaders, . . . should be available one week
priar to start of seminar. A typical program is as follows:

VALUE ENGINEERING SEMINAR

AGENDA
First Day--8:00-12:00
B:00 Assembly--Introduction
8:15 Seminar Outline Discussion
8:30 Introduction to Value Engineering/Analysis
History
Division Program
Basic Principles and Definitions
9:00 Break
9:15 "Value Is Our Target"#
9:30 "V, E. Techniques--and Job Plan"
g:45 "Information Phase"
10:00 Break
10:15 "Get all the facts--get information from best sources"
10:30 "Habits and attitudes--roadblocks"
10:45 Definition of value (Examples)

*President is guest speaker,
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11:00 Break
11:15 "Costs and cost problems"

11:u45 Team and project assigmments
12:00 Close of first session
Second Day--8:00-12:00

8:0U Discussion of project assigmments
8:15 "Define and evaluate the function"
9:00 "Creativity phase"

9:15 Break

9:30 "Creativity--applied imagination"
10:15 Break
10:30 Project work (Information phase)
12:00 Cleose of second sessian

Third day--8:00-12:00

8:00 "Evaluation phase"

8:15 "Use Standards"

8:30 Project work (Creative phase)
12:00 Close of third session
Fourth Day--8:00-12:00

8:00 "alue Engineering and the supplier"

8:30 "Use all resources”

8:45 Set up supplier displays

9:00 Supplier introduction

9:30 Visit displays and project work in evaluation phase
12:00 Close of fourth session
Fifth Day--8:00-12:00

8:00 "Investigation Phase"

8:15 "Challenge Requirements"

8:30 Set up supplier display

8:45 Supplier introduction

9:15 Visit displays and project work in evaluation phase
12:00 Close of fifth session

Sixth Day--8:00-12:00

8:00 "Reporting Phase"

8:15 "Functions of Value Engineering Group"#*#

8:45 Project work--Evaluation and investigation phase
12:00 Close of sixth session

Seventh Day--8:00-12:00

8:00 "How to Make team presentaticns"

8:15 "alue responsibility of the designep'#**
8:45 Project work--investigation phase

12:00 Close of seventh session

**Supervisar of Value Engineering Group.
***Chief Engineer--Product Design,
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Eighth Day--8:00-12:00

:00 Review--Lxamples of reparts and team presentations
8:30 Project work--reporting phase
12:00 Close of eighth session
Ninth Day--8:00-12:00
§:00 Project work--reporting phase
10:00 Rehearsal of team presentations
12:00 Close of ninth session

Final Da
B:00 Final preparation of reports and team flip charts

presentations
8230 Team presentations (10 minutes per team)
10:00 Break
10:15 Photos--presentations of certificates
10:45 Closing remarks
11:00 End of seminar

The presence of the above guest apeakers in the seminar will re-
sult in bringing hane to all students the fact that:

a. There is a campelling urgency and a great need for
removal of excess cost.

b, The Value Engineers, working full-time in their VE
studies, are doing the job,

c, Consideration for the use of VE techniques and the
services of the Value Engineer during the concept or
design stages will effectively prevent the introduc-
tion of excess cost, assuring value in the original
design.

All presentations are by "experts'" in the field being covered,
or by professional instructors, well-prepared to introduce the
technique which is the topic,

The agenda is prepared with the VE Job Plan providing the
"skeleton" and all the VE techniques are covered in the prepared
presentations which "round" out the lecture portion of the
seminar,

6, Project Leaders

To guide the teams in their project work, leaders are assigned
to provide this assistance, Selection of project leaders is
made from the Value Engineering group or graduates fram pre-
vious seminars, These leaders are usually given instructions
regarding their participation through briefing sessions prior
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to start of seminar., The following material is given each project
leader:

"In order to satisfactorily function as a project leader for the
two week period to which you are assigned, certain ground rules
and areas of responsibility should be discussed.

"Your role in the team approach is to guide the group in the use
of the logical, sequential steps in the application of Value
Analysis, In doing this,; however, you are not to assume active
leadership of the team efforts, Yowr responsibility should be
accamplished by suggestion and guidance through application of
Value Control philosophy.

"Certain rather definite responsibilities, however, fall to
you in order that the team may utilize its time to the best
advantage,

1. Initially review and reacquaint yourself with the Value
Analysis Job Plan (Six Steps) and the twenty techniques
used in the Value Analysis/Engineering. Unless you are as
well or better acquainted with the Value Control concepts
than the team, your effectivity will be at a minimum,

2, Get the team effort off the ground! Generally teams are
samewhat slow starting due to habits and enviromment out
of consonance with the Value Control approach. It is of
utmost importance that they start right and mowe quickly.,
Their time is limited!

3, Every effort has been made to supply the necessary project
documents, i.e., drawings, specifications, planning, cost
information, . . . However, if other information of this
nature is needed, lend a hand!

4, At the outset, watch for self-imposed road blocks! Value
Control "State of mind" doesn't evolve fram one or two
lectures. The team may attempt to discard (Judicial
thinking) several good ideas before they camplete their
first day or two on the project.

5. The project leader should make all necessary arrangements
for consultation with Design and Project Office engineer-
ing personnel, as well as Operations and manufacturing and
Development Personnel.

6., Arrange for necessary vendor contacts. It may be impor-
tant that your team contact suppliers other than those
scheduled for "Supplier Presentation Day." If so, it
should be done as early as possible in the seminar to
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allow both the supplier and the team time to reach certain
conclusions and "wrap up" their project,

"Verdor contacts can either be arranged directly through
the buyer, or through the Value Control Coordinatars.

"Occasionally a field trip to a supplier's facility is
necessary. In this case the project leader should arrange
for transpartation and accampany the team."

Every effort must be made to assure protection of both
supplier and industry proprietary information, including
cost data. In addition, the handling and discussion of
"classified" infarmation should be monitared closely to
prevent inadvertent violations of security regulations.

The telephone number and "hame" location of the project
leader should be made available to each team member at
the start of the seminar to provide a means of contact
during those periods when the team is functioning in-
dependent of the project leader,

Impress upon the team the importance of keeping good

notes of their activities daily., This notebock, along
with the drawings, planning, cost sheets, and supplemental
data, is the documentation that Value Engineering will need

to carry on the project,

Make certain that their formal report (on ditto masters)
does a good job of "selling" their proposals. It should
contain the following:

a, Cover page containing names and mail zones of team
members and project leader and title of project.

b. Summary page(s) containing:

(1) Sketches for present and proposed designs (as
many details as necessary to be comprehensive)

(2) Cost summary for present and proposed designs
and resulting cost reductions

(3) Sketches and cost summaries of alternative pro-
posals if time permits.

C. DBreak-even chart

d. Cost amalysis and technical discussion to sell line
functions on incorporating team proposals.
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11, Guide team in preparing flip chart and oral presentation
of proposals to be delivered on last day. Team member
making presentation should rehearse before team members
and project leader on the day before presentation.

12, Immediately upon completion of the seminar, you will
attend a meeting with several coordinators, at which time
implementation of proposals will be discussed.

If problems or questions arise which are not covered abowe, a
Value Control Coordinator should be contacted.

7, Presentation of seminar

Through the effectiveness of pre-planning and preparation, the
seminar will proceed with a minimum of wasted time, The first
day is devoted to those talks which are essential prior to any
project work, Fram the secord day on, presentations will be
kept within the scheduled times, and speakers are cautioned
concerning the necessity for adherence to schedule, The project
work and the limited number of hours available create pressures
upon the students, Within limits, it has been observed that
this pressure does stimulate activity. Deviations fram
recamended time allotments may be necessary to meet particular
situations., You may find it advisable to devote more time

to "creativity" material, for instance,

8. Reporting

The following instructions on "reporting" are issued to each
team:

"On the concluding day of this training program, it is your
job to wrap up the results of your project study work. This
is the 'summary and conclusion’ or 'the reporting phase' of
our job plan,

"This operation consists of taking all the data you have cam-
piled, including samples, pictures, drawings, . . . and put-
ting them in a report. This report does three things. It
defines your project. It gives one or more alternative
proposals, and it gives all the background information you can
possibly get concerning the project. This report includes a
concise cost-saving recamendation on each part which shows
possibility. The repart should include:

1, Befare and after sketch of the part

2, Quantities (firm and likely potential)

3, Material, labor and shop cost

4, Proposed cost, tool costy qualification; . . »
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5, Statement describing function of part
6. Sources of information

"Samples of previous reports will be provided. Please prepare
your team's report using ditto and supply us with the masters
for further use in campiling an over-all seminar report.

"Each team will select a speaker to make the team presentation
on the final day. Select a good speaker, Presentations will
start at 8:30 and each speaker will be allowed a maximum of

10 minutes, Flip charts and material will be provided for each
team, You can use the hardware as a "befcre" and art work of
same kind, perhaps, as an "after." This will depend upon your
own ingenuity., What you are interested in is an illustration
of the principle of the alternmate proposal or proposals.

"Suggest that each team conduct a private rehearsal of the
presentation, to make sure that the ideas of each team member
are incorporated. Remember, there will be visitors in the
auditorium having a great interest in the work you have done in
the seminar, and the results are presented by your speaker,

"Consult with your project leader, and use the help that will
be available to you from the Value Engineering group.”

As covered in the above, the presentations will be made to an
audience camnposed of other team members, and additional selected
personnel, invited for this portion of the seminar for various
reasons.

9, Implementation

Project reports created by the seminar teams invariably con-
tain essential elements or methods whereby large amounts of
excess cost can be removed, It is necessary, however, that
additional studies be made to verify the team's findings and
suggestions and to determine the degree of feasibility. Steps
must be taken to bring about the decisions required that will
result in the adoption of proposals, The Value Engineering
group is given the "follow-up" assigmment. Obviously, the
actual implementation is not done by the Value Engineer. This
requires the "selling" of the thoroughly documented proposal
by the VE to the designers or other personnel having responsi-
bility and autharity for making any change, Final disposition
of the seminar team’s proposal is reported to the members of
the team making the proposal, with a "pat on the back" for a
well-done job,
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Summary

Every Value Engineering study can be assured of success only
when the complete "system" of VE techniques have been applied.
This demands that all training in the techniques of Value En-g
gineering embrace every element in this disciplined approach.

8Semi nar Training Report, Society of American Value
Engineers, Los Angeles, California., (Mimeographed.)
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APPENDIX XI

GUIDELINES DEFINING AN EFFECTIVE CONTRACTOR
COST REDUCTION PROGRAM

Purpose

The purposes of these guidelines are:

1,

2,

1,

To encourage individual contractors to intensify their
efforts in achieving cost reductions in the performance
of Defense contracts,

To establish the minimum criteria for an effective
contractor cost reduction program as related to Defense
business.

To provide for qualitative review by the Department of
Defense of the individual contractor cost reduction
program in application of the policies and criteria
stated below.

Policies

In making future source selections and in determining
profit and fee rates on negotiated contracts where cost
amalyses are obtained, the Department of Defense will
take into account the nature and effectiveness of a
contractor's cost reduction program.

These guidelines apply to contractors (prime contractors
and subcontractors) or by mutual agreement to the sub-
divisions of contractors having an annual volume of
Defense sales in excess of $5 million, exclusive of
firm fixed price contracts, and to other contractors
specifically designated by the Department of Defense.
The cost reduction programs of contractors having less
than these dollar volumes ard not specifically designated
will be reviewed by the contracting officer when under
consideration for a negotiated contract award where

cost analyses are obtained.

186
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3. The Department of Defense will rely upon and utilize
the contractor's internal management systems for plan-
ning, executing, validating and reporting results
achieved, provided the individual contractor cost
reduction program meets the minimum criteria outlined
below.

4, Each contractor will be evaluated on the over-all
adequacy and effectiveness of his cost reduction pro-
gram by the designated Defense Cost Reduction Program
Monitor (the Monitar). The contractor will not be
evaluated according to amounts or percentages of cost
reduction savings reported,

5, The Department of Defense desires to recognize con-
tractor cost reduction accomplishments, to encourage
further efforts in this area, and to summarize results
periodically so that they may be given appropriate
public recognition. Total amounts saved by individual
contractars will not be published by the Department
of Defense, but narratives of specific savings or
actions may be publicized,

6. These guidelines supersede other instructions per-
taining to contractor cost reduction reports, Nothing
herein is intended to limit information required as
specified by contractual terms or for specific con-
tract management or administration. Any Military
Service and Defense Agency implementation of these
guidelines and review of contractor programs and reports
will be in consonance with the intent, purpose, and
procedures contained herein,

Criteria

The minimum criteria for an effective contractor cost
reduction program are:

1, Top Management Sponscarship

The cost reduction program should be established by
top management and have the emphasis, attention, and
administration of senior officials,

2, Comprehensive Scope

The program should provide continuing emphasis on
cost reduction throughout the entire organization and,
to the extent feasible, among principal subcontractors
and suppliers., Subcontractors’ and suppliers®’ cost
reductions will not be reported by prime contractors.
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Organizational Structure

Specific organizational elements and individuals in
the contractor's organization should be given farmal
responsibility for cost reduction program management
ard coordination., This does not necessarily require
the establishment of new or full time organizatiomal
assigmments for this purpose.

Goals or Objectives

The contractor’s cost reduction program will include the
establishment of goals or objectives by the contractor
in the farm best suited to the contractor's own organi-
zational structure and methods of operation. The
methods of establishing goals or objectives will be
discussed with the Monitor. The Military Services and
Defense Agencies will not assign numerical goals to
contractors or contracts,

Rules and Procedures

The contractor should establish rules and procedures
for documenting and reporting progress in the cost
reduction program. These rules and procedures should
be based on the contractor's internal management prac-
tices and should include definitions of savings, com-
putational methods and formats, techniques of documen-
tation and reparting, and frequency of reporting. Any
readily identifiable cost to implement the cost reduc-
tion action will be offset against the cost reduction.

Validation of Savingi

The contractor should have an effective internal system
to validate reported savings,

Employee Motivation

Positive efforts to pramote cost conscious attitudes on
the part of all employees and the encouragement and
recognition of ideas resulting therefram should be an

integral part of the program.
Idea Interchange

There should be an effective program for interchange
of cost reduction ideas throughout the contractor's
organization,
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D, Cost Reduction Definition

1.

A "Cost Reduction" is achieved when the total cost,
individually or collectively, of material, labor, or
overhead is decreased through improved management,
techniques, procedures, or processes when campared
with previous operations or methods without sacri-
fice of requisite quality and reliability. These
are cost reduction actions which 'result in savings
through the contractar's reduction, elimination, or
avoidance of expenditure of funds which, had they
been incurred, would have been recognized as allow-
able costs or reimbursed by the Department of Defense.

E. Contractor's Cost Reduction Report

1.

A report of the contractor's cost reduction effarts
applying to Defense business, including his prime and
subcontracts other than firm fixed price, should be
submitted semiannually to the Monitor based on the
contractor's fiscal year, Regular reports should be
submitted within 30 days after the campletion of
each semiannual period ending December 31, 1964 or
later.,

Information desired is contained on the attached
format, Cost reductions achieved by the contractor
should be presented in generic, functional, or other
appropriate resource management categories that are
meaningful and best suited to each contractor's cost
reduction program, Categories presented should
summarize key elements of the contractor's cost reduc-
tion efforts and improvement actions, Reports with
attachments are to be submitted in the number of copies
as coordinated with the Mcnitor. The name, signature,
and title of the senior official responsible for

the approval of the repart should be included,

F. Review and Evaluation

1,

2,

Review and evaluation of the contractor's cost reduc-
tion program will be performed by the Monitor.

The contractor will provide the Monitor the basic
policies and procedures pertaining to the cost reduc-
tion program, and will keep the Monitor informed of
significant changes or modifications to the cost
reduction policies and procedures.
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3, The Monitor will make reasonable ard appropriate reviews
to assure that the contractor's program meets the
prescribed criteria, is effective, and that savings
reparted are reasonable,

4, The Monitor will review with the responsible Department
of Defense personnel whether there are indications
that the savings reported have been achieved at the
expense of technical, quality or schedule performance
on Defense contracts.

5. The Monitor will discuss with the contractor the find-

ings of his review and evaluation, including Item 10
(Evaluation) in the semiannual repart.

CONTRACTOR COST REDUCTION PROGRAM REPORT
AS APPLICABLE TC DEFENSE BUSINESS

To: (Desi Enated Defense Cost Reduction Program Moni tor)

SS)

From: (Contractor)

Report period

Contractor Fiscal Year: 19 to 18
This Report for Six-Month Period: 19_ to 19__

Sales: State the amount ($000) and per cent of sales on
Defense prime and subcontracts (other than firm fixed price)
this period for:

Army $ %
Navy $ %
Air Force §$ %
$ %
$ %

Total ($ ) ( %)
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5. Cost Reductions ($000) This Six Month Period

Optional Categories Cost Reductions

TOTAL $

6. Individual Net Cost Reduction Actions of $100,000 or More

Attach a brief narrative describing individual cost reduc-
tion actions and camputations resulting in net cost savings
of $100,000 or more, If action is applicable to a specific
program or system, cite the program or system., No pro-
prietary information or data need be divulged.

7, Contract References: Identify the contract numbers, related
contract modification numbers or other documentary refer-
ences, and dollar amounts assigned thereto that reflect cost
reduction actions which result in savings evidenced by:

(1) prime contract modifications finalized during the report
period or (2) documentary references showing net cost
savings to the Department of Defense under prime incentive
type contracts finalized during the report period. As
these finalizations may definitize cost reductions reported
in previous periocds or also the current period, this infor-
mation is not additive to Item 5.

Modification No, ($000)
Contract Number or Document Reference

g
:
t

8., Remarks: Attach any remarks, suggestions, or additional data
deemed appropriate,
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Transmittal:
a, Contractor Cost Reduction Program Coordinator:
Name: Office:
Telephone:
b. Senior Official Responsible for Approval of the Report:
Name: Title:
Signature: Date:

Evaluation: (to be campleted by the Monitor)
a, The Contractor's Cost Reduction Program:
(1) meets the minimum criteria for an effective
cost reduction program required by Par. C.
of the Guidelines, If it does not, explain. Yes_No _

(2) is producing real and reasonable savings, If

it is not, explain, Yes No

(3) is realizing its objectives without impairing
technical, quality or schedule performance on
Defense contracts, If it is not, explain, Yes_ No

b. This evaluation has been discussed with the contractor's
seniar official responsible for approval of the report.

Name: (of Cost Reduction Monitor)

Organization:
Location:
Signature: Date of Signature

g"Guiclelines Defining an Effective Contractor Cost Reduction

Program," Office of the Assistant Secretary of Defense, Washington,
D, C., 1964, (Mimeographed.)
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