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Value Engineering 

H 111 

ASSISTANT SECRETARY OF DEFENSE 
WASHINGTON 25, D.C. 

I N S T A L L A T I O N S  A N D  LOGISTICS 

Experience has demonstrated the effectiveness of Value 
Engineering i n  reducing cost without ccmrpromising the quality 
and re l iab i l i ty  of defense h e w a r e .  This Handbook has been 
developed. t o  a id  C o v e ~ n t  ac t iv i t i e s  and contractors i n  
expmding and accelerating t he i r  Value Engineering programs t o  
achieve meaningful cost reductions. 

Value Engineering can be expected t o  realize i ts  f u l l  
potential  only when it is related t o  management objectives. 
Accordingly, this Haadbook is addressed t o  managers as well  as 
t o  value engineers. It will have served i ts  purpose i f  it 
energizes action by illanagexnent t o  capitalize on Vdlue Engineer- 
ing concepts and techniques and at the same time provides guid- 
ance t o  specia l i s t s  in applying Value Engineering procedures. 

Value Engineering is  maturing rapidly i n  terms of both 
perspective and methodolow. This Handbook, an initial effort ,  
w i l l  therefore be revised from time t o  time t o  incorporate new 
concepts and developnents. 

THOMAS D. MORRIS 
Assistant Secretary of Defense 

(Instal lat ions & Logistics) 



PREFACE 

The Department of Defense is placing increased emphasis on the need for 
major cmt reduction efforts by all who play a part in the Nation's defense 
effort. One of the important techniques designed to achieve such results is 
value engineering. 

The existence of a well-managed, effective V.E. program is vitally impor- 
tant to contractor and ~overnme& alike. Suitable rewards are provided for 
those who achieve significant results. For defense contractors, the reward for 
effective value engineering efforts is increased profit on existing business and 
an improved competitive position in obtaining new business. For DOD indus- 
trial and procurement activities, the reward for effective value engineering 
efforts is an increased contribution toward cost reduction goals and an oppor- 
tunity to demonstrate increased efficiency. 

Suggestions for improvement of this handbook should be addressed to the 
Office of the Assistant Secretary of Defense (Installations and Logistics), 
Washington 25, D.C. 
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Chapter I 

VALUE ENGINEERING DEFINED 

Introduction 

No one can deny the need for more cost con- 
sciousness in the design, development, production 
and maintenance of national defense equipment. 
This need has been recognized for many years. 
However, the ever-increasing pace of technological 
advances has focused more direct attention on the 
problem. Value engineering has emerged in re- 
sponse to the recognition of the problem by the 
industrial complex. Department of Defense in- 
terest in d u e  engineering results from an aware- 
ness of its potential contribution t,orrard this 
needed cost effectiveness in the acquisition of de- 
fense materials. 

I n  the broadest sense, the economics of national 
security relate to (1) the total resources avail- 
able to the nation, and (2) the proportion of those 
resources allocated for national security purposes. 
Specific contributions to the first of these is some- 
what outside the realm of value engineering. 
However, it can have a significant bearing upon 
the second-the proportZion of our total resources 
allocated to defense. Value engineering, from the 
economic standpoint, contributes to the efficiency 
with which allocated resources are used. Value 
engineering can help make it possible to obtain 
muximum defense for :I given amount of arailable 
resources. Conversely, it can help make it pos- 
sible to achieve a required level of defense using a 
smaller port ion of the nation's resources. Either 
way, its contribution can be real-and it is needed. 

Value engineering must be carefully defined and 
clearly understood if i t  is to achiere its potential 
as a significant contributor to a more economic 
climate in defense procurement. This requires 
first an understanding of what constitutes value 
in defense products, followed by n clear exposition 
of wlmt value engineering is and is not and how 
ralue engineering affects product value. This 
chapter is devoted to a. cliscussioll of these funda- 
mental concepts. 

Value 

The value of a canteen of water to a thirsty man 
varies with the man's distance from a source of 
supply. The ralue of a ship's compass to its navi- 
gator is vastly different from its value to a house- 
wife. The obvious logic of these statements illus- 
trates that value is a variable. 

Value, although i t  is a broad term, has been cate- 
gorized so that it can be defined meaningfully. 
Four such categories are : 

USE VALtJE : Based on the properties and 
qualities of a product or material which ac- 
complish a use, work or service. 
COST VALUE : Based on the cost of a prod- 
uct, almost always expressed in money. 
ESTEEM VALUE : Based on the properties, 
features or attractiveness involved in pride of 
ownership of the product. 
EXCHANGE VALUE : Based on the prop- 
erties or qualities which make the product 
exchangeable for something else. 

The sum or total real value of a product probably 
embodies all of the preceding factors and more. 
For the vast majority of defense hardware, how- 
ever, use value and cost value are virtually the only 
factors of significance. Fortunately, these two 
elements can be stated in fairly rigorous, precise 
terms. Use value can be stated in terms of oper- 
ating requirements or functional characteristics; 
cost value, in terms of dollars. Since they are 
generally precise and measurable, they can be dealt 
with on n relatively objective basis. 

It is important to note that even though cost and 
use ralue can be stated precisely, value is always 
relative, not absolute. Thus, high value in the 
defense environmellt is a function of both use and 
cost values and the relation between them. For 
example, :ul item ~ i t h  only an average use value 
and a below-average cost may have higher value 
than one which is above average in use value but 



is obtainable only at n very high cost. Analysis of 
such relationships is important in weapons system 
cost eff'ectiveness studies, and resultant decisions 
leading to selection of n specific system, definition 
of its perf ormmce requirements and select ion of - 
specific contractors. 

Once snc'h n series of decisions is made, the use 
vnlue of the system, in effect, is defined. Anything 
less t l ~ n  such established use value is unaccept- 
able, more can be unnecessary and wasteful. For 
the Dep:wtment of Defense, then use value be- 
roines a constant. ( I n  some cases, use value may 
be expressed as a limited mnge instead of a single 
prameter.)  To achieve high ralue, emphasis is 
placed on defining precise use value (neither 
higher nor lower than required) and obtaining 
this use value at  ininimu~n cost. I n  other words, a 
high value defense product is one which provides 
exactly the required use (or performance) at  the 
lowest possible cost. 

Value. Engineering 

One very promising technique for obtaining 
lrigh ralue products is through the process called 
"Value Engineering." For  purposes of this Hand- 
book, Value Engineering is defined as follows : 

Ynlue engineering is an organized effort directed 
at analyzing the function of defense hardware 
with the purpose of achieving the required func- 
tion at  the lowest overall cost. 

Although this definition varies f ronl other 
definitions, i t  is one with which everyone connected 
with T7.E. could agree nt least in part. 

There follows a further explanation of this 
definition to assure that a11 concerned with V.E. 
understand it. 

A. De f eme Hardzowie 
Some practitioners of ralue engineering limit 

its application to hardx-are; others extend it to 
cover any and all cost reduction activities. For 
example, cases involving rearrangement of a 
caf et erin, reorganization of a telephone book, con- 
t rol of overtime and paperwork procedural anal y- 
sis 1l:u-e been cited as examples of good V.E. prac- 
tice. I n  a strict sense, it can be shown that such 
act ions contain the major elements of V.E. because 
a11 were attempts to find lower cost methods of 
achieving a required function. Within the de- 
fense/industry complex, V.E. should be considerecl 
:IS being applicable only to defense hardware be- 
cause : (1) d u e  engineering's greatest immedirtie 
and long-term potential lies in hardware improre- 

ment ; (2) other techniques exist, such as work 
measurement, dat a processing, procedure analysis, 
etc., whicli do not require as great n use of techni- 
cal or engineering skills; and (3 )  only limited 
resources are available to do V.E. 

B. Required Function 
As used here, function is synonymous with 

performance (or with use value, as previously 
discussed). Kequired means that neit,her more 
nor less than what is actually needed and wanted 
is provided. 

C. T7aZue Engineering Zs un 0rga.nixed Effort 
By organized effort is memt  a methodology 

or set of procedures which draw together and 
utilize any and :dl techniques necessary to achieve 
the desired goal. I t  is not meant to imply that 
V.E. itself is a science or technology in the sense 
that physics and chemistry are considered such, 
but rather that it is a logical, organized method 
of applying these other technologies to the solu- 
t ion of the value problem. 

The methoclology of value engineering is 
treated in detail in the next chapter. As will be 
sho1~11? the methodology, no matter where applied, 
contains the follo\ring seven elements: product 
select ion, determination of function, information 
gathering, development of alternatives, cost anal- 
ysis of alternatives, testing and verification of 
alternatives and proposal submission and follow- 
up. 

The drawing together and utilization of the 
techniques necessary to achieve the desired goal 
also requires a formal, explicit organized effort to 
bring to bear on each specific ralue engineering 
task the required engineering, scientific and 
managerial abilities. 

What Value Engineering Is  Not 

Thus far  in this chapter ralue has been dis- 
cussed and V.E. defined. However, this is not 
enough to reach a clear understanding of V.E. It 
is also necessary to spell out what V.E. is not. 

Among the more serious misconceptions are five 
which merit consideration and clarification. Each 
of these are listed and discussed in turn below. 

A. "V.E. is nothing more than good old-fash- 
ioned cost-cutting." 
To  say this is to unduly simplify value en- 

gineering and, in fact, invite a connotation which 



fails to include crucially important elements of 
the process. I n  the minds of many individuals, 
cost-cutting means attacking things as they are 
to reduce their cost. Value engineering, on the 
other hand, is a more fundamental approach 
which takes nothing for granted and attacks 
everyt hing about n. product includii~g the existence 
of the item itself, subject only t o  the restriction 
that  the required function or performance must 
not be changed. The following exnmple may make 
the distinction clear. 

The cover for ail electronic circuit is too ex- 
pensive because i t  was designed in a h u n y  with 
the result that it was made largely by hand. 
Traditional cost-cu t t ing would improve the de- 
sign and look for better materials and processes 
to build it. Value engineering, by contrast, rroulcl 
first, define the function of the cover-then look 
for alternative ways of providing function. Per-  
haps the col7er is supposedly necessary to  prevent 
personnel from heing shocked, but actually there 
;we no dangerous voltages in the circuit. Thus, 
use of the V.E. approach eliminates the cover- 
does not redesign it. The basic funct ion-safety- 
was met in the circuit design itself, t l i~ls the cover 
is superfluous. Value engineering lends to cost re- 
dnction-but is not 11-hat many people today mean 
by cost -cutting. 

R. "T7.E. invo7~c.u t rde-of ,$ ,  erpecin77y between 
C O S ~  und yerfo?vnance." 
Trade-offs by definition and usage inrolve 

interrelated changes. Thus. reliability is reduced 
to bring cost down: missile-range capability is in- 
creased so cost goes up  : delivery is expedited and 
(lost goes up : etc. 

By contmst, V.E. makes required function or 
performance n. constant rather thall n variable. 
I n  V.E. required f~unction may not be reduced as 
a means of reducing cost. To  say that V.E. in- 
volves trade-offs, then, is to den1 the basic prin- 
siple of mlue eng i i l ee r ing-pror ik  reqrlired 
f unc,t ion a t  lowest cost. 

The required performilnce of coml~ollellts of 
certain product/systeins may he derived from the 
performance of other coinponents in the system. 
I n  this restricted context, ralne engineering lnny 
involve trade-offs to tdow for use of stanclardizeci 
parts in the system. or to reduce the cost of ill- 
tegrating con~poneints into a system. Brlt the re- 
qnired performance of the prociuct/systeln~ i t 3 f  
\\-o11ld not be cllnnged. 

C. "T7n7tte engineering i9 nothing more than 
good design mgineering (or  production en- 
gineering, or work nimpli f iat ion or opera- 
f ion ma7ysi.F. etc.) ." 

Value engineering cnn and does dmw on all 
available techniques to help in defining function, 
developing alternatives and proving them. How- 
ever, it does not follow that design techniques, 
11-hen used in a V.E. study, are value engineering. 
The distinct ire features are the objective, the 
method of appro:wll m d  the criteria employed. 
Value engineering may in some instances require 
one set of disciplines and, in others, entirely dif- 
ferent ones. To  say that V.E. is any one of these 
is an unjustifiecl simplification. 

D. " T 7 d r t e  eng in~r r ing  cnn n,nd shodd be ap- 
plied before nnd &wing in i t in l  desig?~ 
efforts." 

Tal11e engineering, like original design ef- 
forts, looks for ways :uld means to satisfy func- 
tional requirements. I n  addition, value engineer- 
ing considers tlle costs of providing function but, 
in the traditional sense, so does design engineer- 
ing. Applying cost coilsiderations before and dur- 
ing tlle initial design effort is actually good, cost- 
conscious. efficient design engineering practice. I f  
such were the general rule, the need for a later 
look at the cost elements of a design would not be 
as great. C'ert ainly efficient, cost-conscious de- 
sign engineering which lends to the last word in 
prodnct ralue is a desirable goal and if calling 
such an efiort V.E. will help, so much the better. 
However, regardless of wllat it is called, it  is a 
long way from being achieved. This is due to 
n variety of causes which include the intense pres- 
sures for performance, reliability :1nd early de- 
livery. There is also difficulty in achieving op- 
t i inu~n value in the f w e  of ral1,id tecllnological 
change because of the 1:wk of cost data, knowledge 
of prociuct volume requirements at  the time of 
conceptual design snd the rnpid rate of engineer- 
ing change genernt ion tllrollghout the clesign 
cycle. V:~lue engineel-inp, as presented in this 
Haidbook. is :I tecllnique ~ d ~ i c h  has evolved to 
assist in 01-enonling the :~dinittedly high cost of 
:wllievilrg functio~l i l l  the face of these recopnizetl 
obstacles. 

Value engineering, theil, especially in the de- 
fense eft'ort. is c*oimitleretl to 1)e sonlet hilly above 
a i d  beyond the pibesellt status of original design 
practice. I t  is tun adjunct to it-a method for 
giving cost :tnd wine consicleixtion to products 



after the primary goal of designing a workable 
product as quickly ns possible has been met. 

This may seem to suggest that V.E. is not 
applicable during the design stage of an item. 
Such is not the case, however, and the problem 
is probably one of seini~nt.ics, involving the menn- 
ing of the word design. In  the broad sense, de- 
sign means that period of effort between the 
establishment of initial concepts and the start of 
production. I n  the narrow, more precise nnd 
traditional sense, design means the initial cre- 
ative process which translates concepts into 
sketches, drawings or blueprints and which is 
only the first step of the total process leading to 
production of an item. As a formalized function, 
V.E. is not directed to the initial creative process: 
it is directed at all that follows. I t  is in this 
sense that V.E. is said to be applicable to the de- 
sign of a product. 

E. Lb Value engineering, tohen try plied in the 
yurchming area, i.9 different from T7.B. np-  
plied in design or production." 
This misconception has many variations, all 

on the central theme that V.E. varies with area 
of application. *4ctually, the basic elements of 
d u e  engineering are the same, wherever applied. 

Some practitioners seem to imply that value 
engineering (or value analysis) in purchasing 
consists of such actions as finding and developing 
nlteriltrte sources of supply, seeking out specialty 
vendors, using competitive bids to lower the cost 
of purchases, etc. These are all aspects of good 
purchasing practice - not value engineering. 
V.E. can be applied in  purchasing, either directly 
by applying V.E. to purchased products or in- 
directly by requiring that vendors do the V.E. 
job. I n  addition, purchasing can supply help 

to the V.E. effort of other groups by suggesting 
alternatives and supplying price data, for exam- 
ple. Wherever applied, however, V.E. must not 
be confused with other necessary functions in 
product design, development, testing, production 
and purchasing. 

Summary 

Within the defense/industry complex, product 
value is determined by the interrelationship of 
function and cost. High value products are 
those that provide required use, at  the lowest pos- 
sible cost. Value engineering is a technique for 
achieving high value products. It is an orga- 
nized effort directed to this end. 

Value engineering is not just simple cost-cut- 
ting, does not lead to performance trade-offs, is 
not other types of engineering disciplines, is not 
applied during initial design efforts and is the 
same wherever applied. 

I n  short, value engineering is a reappraisal of 
a product design both from a function and cost 
standpoint, done in order to assure maximum 
value using more recent knowledge of economic 
environment and requirements and with n basic 
objective different from that of the original de- 
sign engineer. Where the design group is funda- 
mentally concerned with the difficulties of achier- 
ing required function by some means or other, the 
value engineering group is concerned with 
achievement of this defined function at minimum 
cost. 

Finally, B.E. is defined as follows: 
Value engineering is  an organized effort directed 
at analyzing the funcltion of defense hardware 
with the purpose of achieving the required func- 
tion at the lowest overall cost. 



Chapter I1 

l ntroduction 

Chapter I defined value engineering as "an 
organized effort directed at  analyzing the function 
of defense hardware with the purpose of achieving 
the required function at  the lowest overall cost." 
Further, to distinguish V.E. efforts from hardware 
design engineering, i t  was also pointed out that 
hardware design engineers are primarily moti- 
vated to achieve performance (functional) re- 
quirements in minimum time ; whereas value 
engineers are primarily motivated by the goal of 
minimizing cost. Also, it was stated that value en- 
gineering efforts should be applied after the goals 
of hardware designers have been achieved, or a t  
least achieved to the extent that designers will 
recommend that a prototype unit of hardware be 
produced for operational testing. 

This chapter focuses on how value engineering 
is nccomplished. The seven basic elements of 
value engineering methodology are first presented, 
followed by a general discussion of the meth- 
odology and detailed discussion of each element. 
A detailed case history and several additional ex- 
:~mples are supplied as exhibits to  this chapter to 
illustrate the application of the methodolom. 

Seven Basic Elements 

There are seven basic elements* of the value 
engineering methodology. These elements are not 
always distinct and sepamte-in practice they 
often merge or overlap. The seven elements are : 

1. Product ,Qelection-The selection of the hard- 
ware system, subsystem or component to which 
V.E. efforts are to be npplied: 

2. Detemninntion of Function-The malysis 
and definition of function (s) that must be per- 
formed by this hardware; 

8. Information Cathering-The pulling to- 
gether of all pertinent facts concerning the prod- 

uct: present cost, quality and reliability require- 
ments, development history, etc. ; 

4. Development of Alternatives-The creation 
of ideas for alternatives to this established design ; 

5. Cost AnaZysis of Alternatives-The develop- 
ment of estimates of the cost of alternatives and 
the selection of one or more of the more economical 
alternatives for further testing of technical 
feasibility ; 

6. Testing and T'erificc ' 'm-Proof that the al- 
ternative(~) will not jeopardize fulfillment of per- 
formance (functional ) requirements ; and 

7. Proposal Sub mi6 ;ion and Follow-up-Prep- 
aration and submission o t  n formal V.E. change 
proposal. 

To be an organized discipline, a value engineer- 
ing etf01.t should be comprised of all seven ele- 
ments. In some procurement agencies or contract- 
ing firms, these elements of the V.E. job are 
"scattered" us "collateral" responsibilities assigned 
to design engineers, product ion engineers, pur- 
chasing specialists or engineering cost analysts, 
under the assumption that, collectively, value 
engineering efforts are being accomplished. How- 
ever, under these circumstances, it is practically 
impossible to plan and control V.E. efforts; they 
:we too diffused and too often given only lip- 
service. The premise upon which this Handbook 
is based is that value engineering is (or can be) 
an organized, effective discipline only when per- 
sonnel derot e t heir full-time efforts to all seven 
elements of the V.E. job. 

Another means of describing the substance of 
the seven elements is to point out that doing them 
provides answers to the following questions about 
a product: 

What is i t ?  
What does it do ? 
What does it cost ? 

*Examples of the application of these seven elements are presented in Exhibits 1 through 7 of this chapter. pages 13 through 
23. Exhibit 1 is a detailed case history of the application of V.E. rnethodologr. Exhibits 2 through 7 are abbreviated illustrations 
applied to a variety of products. 
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What is i t  worth! 
What  else might do the job ? 
What  do they cost! 
7Vhich is the least expensive ? 
Will it meet requirements? 
71That is needed to implement ! 

Product Selection-Element One 

The amount of resources which can be allocated 
to the value engineering function is limited. 
Therefore, it is of the utmost importance that  
these scarce resources be applied where there is 
high potential for cost reduction. I n  other words, 
ralue engineering shouid concent rate on products 
exhibiting high total costs in relation to function 
~'erformed. 

There are guidelines for selecting the products 
which seem to have the highest cost reduction 
potential. Because this element, Product Selec- 
t ion, of the value engineering methodology is so 
vital to the overall success of the V.E. program, 
i~ntl  is sufficiently complex that  i t  requires ex- 
tended discussion, these guidelines are presented 
seprate ly  in Chapter 111, Criteria for Applying 
Talue Engineering. Thus, the emphasis of this 
vlmpter is on elements two through sewn of the 
iuethodology. 

Determination of Function-Element Two 

By function is meant the purpose or objective 
of the hard\rare (subsystems or components) 
under consideration. I n  simple terms, functional 
requirements are those explicit performance char- 
wteristics that must be possessed by the llardware 
if it  is "to work." They define the limits of what 
the Iiardw:~re must be able to do in relation to the 
li~rger system of which it. is ,z part. The inethod 
for doing this % ~ ~ r k ' ?  is only implied by these 
perf ormnnce requirements : it  is the designer's job 
to make this method tangible and explicit. Thus. 
fuilctionnl requirements are the ends that  imply 
tlle means (i.e., the hardware design) to provide 
for these el&. 

The definition of function in explicit quant ita- 
t ire terms is it difficult task. Many times there is 
;I temptation to look at the product and say it de- 
fines required function. Actunllg, the designer 
of ten assumes that certain functions are required. 
Thus, many of the benefits of defining the function 
itre obtained when the value engineer defines pre- 
cisely which characteristics of the design are re- 

quired. Often, components of the product (or thb 
product itself) can be eliminated, and the entire 
assembly or system still will work satisfactorily. 
When this occurs, the ideal of value engineering 
has been achieved-elimination of an unnecessary 
component with a 100% cost reduction. 

I n  attempting to define function, it is helpful to 
the value engineer to describe i t  in the form of two 
words: one verb and one noun. For  example, in 
the case of a thermometer, the basic function is 
"register temperature." There are two reasons 
for so restricting the definition of function : 

The use of two words twoids the possibility 
of combining functions and attempting to  de- 

' 

fine more than one simple function at a time; 
and 
The use of two simple words will achieve the 
lowest level of abstraction possible with 
words : the identification of the function 
should be as specific as possible. 

The value engineer should be careful to identify 
all required functions, whether they are primary 
or secondary. For  example, a light source also 
may be required to ~f-ithstand severe enriron- 
mental conditions or a handle also may be required 
to  provide for locking. Accurate description of 
each required function in quantitative terms is a 
prerequisite for s~lccessf ul value engineering of 
the product. 

Information Gathering-Element Three 

Once luaving defined the function, the value en- 
gineer next embarks upon an intensive informa- 
tion gathering etfort in two phases : (1) specific 
informnt ion about the product itself, such as 
cost of tlle present design, quality and re- 
liability requirements, maintainability charac- 
teristics, volume to be produced, development his- 
tory, etc. : and (2)  general information concerning 
the t ec1rnolog-y of the product , including present 
st ate-of-the-art , vendor sources of supply for com- 
ponents of the item, processes to be employed in 
its manufacture, and establishment of contact with 
individuals in the organization who have technical 
knowledge of this type of product. 

A. Specific I n fommt ion  About the Froduct 
The value engineer should compile all in- 

formation about the product under study, within 
the time constraints of the project and to the 
best of his ability. Particular emphasis must be 
placed upon getting accurate cost data on the item 



as designed. This will require contact 
\\-it11 cost estimators, cost accountants, purchasing 
persoi~nel and any others within the organization 
~ l l o  mag hare cost data. Obviously, an cccurate 
comparison of alterniltire costs wit11 present costs 
requires precise cost data. No element of cost 
should be overlooked. Direct labor, material, and 
factory burden-all must be included, with a 
careful discrimination bet ween the fixed, semi- 
variable and variable items of factory burden. 

I n  addition to obtaining all available cost 
information, it is necessary to pull together all 
information about the performance of the item. 
A11 applicable specifications and standards must 
be analyzed to determine all requirements of the 
product. It will also be necessary to  assernble all 
drawings, tech data sheets, tooling descriptions 
and any previously authorized engineering 
changes. The more knowledge the value engineer 
has concerning the product, the better job he viill 
be able to do in determining if there is a less expen- 
sive may of achieving the required function. 

B. General Znf ormation d bout the Product 
More than just specific knowledge about the 

product is required if a thorough study is to be 
done. I t  is essential to possess, or have access to. 
all available information concerning the partic- 
ular technology involved. Awareness of the latest 
developments in the field is required. A particu- 
larly good source of information is provided by 
specialty vendors, who supply components for the 
type of product under study. The value L =n g' ineer 
should familiarize himself, to the maximum prac- 
t,ical extent, with the various manufacturing proc- 
esses that may be employed in the manufacture 
of the product. H e  ~houlcl avail himself of any 
knowledge concerning the particular product area 
which may exist a n y ~ h e r e  in the organization. 
The more information brought to bear on the 
problem, the more likely is the possibility of sub- 
stantially reducing the cost of the product under 
study. 

Development of Alternatives-Element Four 

At this point, an intimate knowledge of the 
item under analysis has been developed and a 
basis for the most difficult and intangible portion 
of the process formulateci. This is the creative 
portion of the value engineering activity and, de- 
pending upon the indiriclual or individuals in- 
volved, may take many forms. The purpose is to 
generate ideas about the item's function and design 

and conceive of more economical and equally eflec- 
t ive means of performing the same function. 
.inalyticnl methods, iterative methods such as 
check lists and unstructured procedures such ns 
brainstorming mag also play a part in this process. 
Whatever methods are used, the basic purpose is 
to create a series of alternatire designs, all of 
which will guarantee required function, and one of 
which will, hopefully, reduce cost. There follows 
an abbreviated check list, directed toward mechan- 
ical types of items, which provides a series of use- 
ful qnestio~ls. 

Typicnl Pheck List f o r  Use in Drz~eloping 
A l t ernnthe  Designs 

Can the design be changed to eliminate the 
part ? 
Can the present design be purchased at  lowel 
cost ? 

Can a standard part be used? 
Would an altered standard part be more eco. 
nomical ? 
If the part  is to inrprove appearance. is this 
justified ? 
Is there a less costly part that mill perforn 
tlre smle function ? 
Can the design be changed to simplify tlrt 
part ? 
Will the design permit stand:~rd inspectioi 
equipment to be nsed ? 
Can a part designed for other equipment bt 
used ? 
C'air n less expensire inaterial be used? 
Can the number of cliff erent ~rraterials bt 
reduced ? 
.Ire there newly dereloped inaterials that ciu 
be used? 

Are all machined surfaces necessary ? 
Will n coarser finish be adequate? 
Does design permit the use of standard cut 
t inp t 001s ? 
Are toler:u~ces closer t l ~ n  they need be ? 
Can :rnotller material be used that would bl 
easier to nlnchine ! 
Can a fastener be used to eliminate tapping 
Can weld nuts be used instead of a tapyec 
hole ? 



A .ssemfb Zy 

Can two or  more parts be combined in one ? 
Can parts be made symmetrical ? 

I s  there a newly developed fastener to speed - 
assembly ? 

Are a minimum number of hardwtrre sizes 
used? 

Are stock components called for where 
possible ? 

Can roll pins be used to eliminate reaming ! 

h'pecifica t ions a d  Rtandurd,~ 

I s  there a standard part that  can replace a 
manufactured item ? 

Can an altered standard part be used instead 
of a special part ? 

Can any specification be changed to  effect n 
cost reduction ? 

Can standard actuating devices be wed, such 
as cylinders o r  gear motors? 

I s  standard hardware used ? 

Are a11 threads standard ? 

Can standard cutting tools be used ? 

Can standard gauges be used? 

I s  material available wit11 tolerance and fin- 
ish that  will eliminate machining? 

Cost Analysis of Alternatives-Element Five 

The various alternntires developed ill the 1m-  
vioas step of the V.E. process next are subjected 
to :L test of their economic feasibility. That is, 
each alternative is costed, with the goal of finding 
the least costly, the next least costly, and so on 
until d l  alternatives are ranked according to cost. 
This, then, permits detailed teclinicnl (and eco- 
nomic) study of the alternatives on ;L priority 
I):&, with the highest potential s a ~ i n g s  alterna- 
tive first, to  determine whether the alternat iw 
will lead to significant cost reduction. I t  may 
also cause further efforts at dele\-eloping :~ltenln- 
tives or may lead to a, cancellation of the V.E. 
study, since it may show that no alternative is 
significantly less costly t l ~ n  the present inetlrotl 
of meeting required functioll. 

The costing of alternatives sllould take place in 
two bmad steps. First, a, gross cost estimate is 

made. Second, based on the gross estimate, more 
detailed and refined estimates are prepared. 

A. Gross Cost Estimating 
Tlne purpose of the gross estimate is to arrive 

a t  quick indications of the relative worth of the 
alternatives as well as to rank them. 

Tlne gross estimate may be nothiilg more tlran 
an estimate based on comparing the elements, ma- 
terials and processes of the alternative and the 
original (or present) method of providing func- 
tion. Unless there are significant differences- 
fewer parts, easier to assemble, less expensive mn- 
terials-the :rlternative probably is not signifi- 
cantly better t h i ~ n  the original. Altlnougl~ it 
sllouh not be discarded &pletely, it should be 
considered further only after gross costs of more 
promising alternntives have been estimated. 

As previously described under element three, 
Information Gat liering, the original (present ) 
method of providing required function is costed 
as carefully tund accurately as  possible. Similar 
effort is required for each alternative metlnod of 
proriding required function which appeals to 
hare merit based on the gross evaluation of cost 
and technical feasibility. 

The detailed costing proceeds step-wise, with 
each succeeding step being performed only if the 
preceding step shows that  the alternative is still 
;L good cost reduction candidate. Most of these 
steps are the responsibility of the value engineer 
or ralue team doing the V.E. study but, its will 
be shown in Chapter IV,  sometimes il final decision 
about the cost and savings from a V.E. proposal 
cainiot be determined until the formal proposal is 
reriewecl by the customer. 

Before listing each of these steps, i t  is im- 
portmt to re-emphasize that V.E. has as its pri- 
lilnry goal the achievement of true cost reduction. 
Therefore, cost estimates must be as complete and 
accurate as possible. I t  is axionlatic that consist- 
ency in making measurements reduces errors in 
coinptrring thenr. Therefore, it is mandatory that 
I\-hatever estimating itpproach an organization 
takes, it be coilsistently applied. More specifically, 
whatever metlnod is used to cost the original or 
present method of providing required function 
:rlso should be used in costing alternatives. 

The steps in the detailed cost analysis are : (1) 
estimating the number of units to which the 
change will apply ; (2) estimating the variable 



cost of manuf ucturing the alternative ; (3 )  esti- 
mating the fixed costs of manufacturing the alter- 
native ; (4) estimating all of the costs necessary to 
implement the change into production; and (5) 
estimating the logistic costs of supporting and 
maintaining the alternative. A detailed descrip- 
tion of each of these steps and of their use follo\~s: 

1. E s t i m t i n g  the rider of units  to which 
the change zLniZZ apply 
In  terms of the number of units of product, 

:t subcontractor or a prime contractor should meas- 
ure the applicability of a V.E. change proposal to 
those units that will be produced after the change 
is implemented, u s  provided in the procurement 
contracts then in force. I n  these days of accel- 
erated obsolescence and changing defense require- 
ments, plans for future procurement contracts for 
xdditional units of product are very susceptible to 
cuncellat ion. Therefore, to be realistic, the esti- 
mates of total savings from a V.E. change should 
apply to units produced under the contracts in 
force. 

The estimate of the time required to imple- 
~nent  the change should be as conservative as tee 
estimate of the cost of implementing the change. 
It should reflect allowances for delays in the pro- 
cedure for evaluating and authorizing the change 
proposal and delays in the planning and executing 
all the engineering, purchasing dnd mannfactur- 
ing jobs that have to be done before units incor- 
porating the V.E. change can be produced. 

2.  Estimatin.g the variuble cost of thp alter- 
native 
This step is concerned with the determina- 

t ion of the variable portion of total unit cost: that 
is, those components of cost. whic11 can be identified 
with each unit or product, or are incurred in direct 
proportion to the number of units produced. Such 
costs fall into two categories : 

Direct labor and direct material normally 
measured and accounted for on the basis of 
the product or item in which they are con- 
sumed ; and 
Variable items of burden such as inspection 
costs, test and shipping, and other items often 
included in burden. Some of these items may 
have to be nstdinated and others may be de- 
rived from existent standard costs or cost 
history. 

Once the variable costs are determined, the 
balance of the cost estimating is directed a t  the 
definition of the various fixed costs which must 
be met if the alternative is to be adopted. 

3. E s t i m t i n g  the $xed costs of manufactur- 
ing the alternative product 
Care must be exercised in arriving at  ap- 

propriate fixed costs to charge to the alternative 
method. The evaluation should reflect only those 
fixed manufacturing expenses that would be 
changed if the proposal were implemented. 
Often, accountants charge products with expenses 
of organizations, procedures and facilities that ac- 
tually would not be affected if alternative meth- 
ods were implemented. Those that are affected, 
however, must be covered. They would include 
such items as property taxes, heal;, light, property 
insurmce premiums, salaries paid to supervisory 
and technical pelsonnel \rho plan and control 
the production activities and depreciation ex- 
penses for the building and equipment used to 
manufature and maintain the equipment, again, 
if they change because of implementing the al- 
ternative method and only to the extent to which 
they will change. 

4. Estimating the costs of implementing the 
change into production 
These expenses are generally understood to 

cover the costs which the manufacturer incurs in 
getting the changes into production. Among them 
are the following : production engineering design : 
f abricat ion, installat ion and maintenance of new 
tools and equipment; development of new work 
methods needed to implement the change into the 
manufacturing process : training of personnel ; 
expenses for the labor required to install or re- 
arrange production and/or test equipment ; and 
product design and test engineering work to alter 
existing product drawings. diagrams, test speci- 
ficat ions, including the work of disseminating this 
information to all1 agencies affected. 

5.  Estimating the logistic costs of supporting 
and maintaining the alternative method 
Although the group or person doing the 

V.E. job probably has limited knowledge of the 
logistic costs which would result from implement- 
ing the alternatives developed by his efforts, he 
nevertheless should identify and cover as many as 
possible. Among them are the following: adapt- 
ing the V.E. change to products and support-ma- 
terial already in the field, disposing of stocks of 



spare parts already provisioned, adapting main- 
tenance tools and test facilities (or providing new 
ones if necessary), costs of restocking spare and 
repair parts, preparation and publication of 
changes for operating, maintenance i ~ n d  supply 
manuals, and revision of training procedures and 
documents. 

6. Final  w e  of the cost data 
Once the preceding costs, both fixed and 

variable, have been estimated ns accurately and 
thoroughly as possible and the number of units 
to which the alternative metlrocl will apply has 
been estimated, the economic feasibility of the al- 
ternative method is easily determined. The dif- 
ference in variable cost between the old method 
and the alternative is multiplied by the number of 
units. From these gross savings, all fixed costs 
must be deducted. 

I n  addition to fixed costs discussed in the 
previous steps, costs of conducting the V.E. study, 
costs incurred in the management review of the 
V.E. proposal, costs of negotiating Contract 
Change Xotices, and administrative handling ex- 
penses must also be deducted. Originators of pro- 
posals nlust develop for most of these latter areas 
;I schedule of surclm-gees to be applied against each 
J7.E. cllange proposal. Again, consistency in ap- 
plicat ion is necessary. 

I f  after deduction of all fixed costs from 
the gross savings, the net savings are substantial, 
the alternative method is economically feasible. 

The cost data derived in analyzing :ul alter- 
native can be used in other ways, such as calcu- 
lnting break-even point, figuring return on the 
V.E. investment and for future reference in pre- 
paring cost estimates for similar hardware items. 
Of course, its first use mill be in preparing the 
formal V.E. change proposal, since this is the 
basic evidence supporting adoption of the 
alternative. 

Testing and Verification-Element Six 

A11 economically feasible nlternat ives developed 
in the V.E. study must be tested to ensure that  they 
will provide required function. I f  they do not, 
they are rejected from further consider a t' lon un- 
less modified to  meet functional requirements. 

I n  assessing technical feasibility, each required 
function is examined 111 turn. &4s preriously 
described, primary and secondary functions are 
originnlly defined in terms of what the product or 

item must do, with what accuracy i t  must per- 
form, how dependable the product must be and 
under what environmental conditions i t  must 
operate. I n  addition, required function may in- 
clude elements related to operation and mainten- 
ance, such as safety, ease of repair and accessibil- 
ity, etc. 

The value engineer attempts to determine 
whether the alternative method meets each of 
these elements of required function. 

The following general check list is recommended 
as n starting point in assessing the technical 
feasibility of an  alternative method. The check 
list should be refined in detail every time that  it 
is used, so that it includes each and every specific 
functioilal requirement of each category. 

General Check Lis t  for Technicnl Feasibility 

Does the alternative provide necessary per- 
formance requirements ? 

h e  quality requirements met by the 
alternative ? 

Are reliability requirements met by the 
alternative Z 

I s  the alternative colnpatible with the system 
of which it is a part ? 
Are safety requirements met by the alternn- 
tive ? 

Does the alternative improve or a t  least not 
reduce maintainability chamcteristics of it - 
self or the system of m-hich it is a par t?  

Does the alternnt ive permit adequate provi- 
sioning, transporting and storing of ireces- 
sary support material for the alternative o r  
system of which it is a part ? 

I n  developing answers to the questions posed by 
the check list, the value engineering group may 
perform the testing and verification or they may 
call on specialists in their own orgnnization, or 
consultants from other organizations. Library 
searching may be needed, detailed computer oper- 
ations may be involved. Pilot tests may be re- 
quired, or even full-scale field tests. 

Depending on the nature of the alternative, i t  
may vary from easy to assess to extremely difficult. 
Regardless of the relative ease or ciiriicultv of 
:\ssuring that the alternative will provide required 
function, it is the responsibilit-y of the value engi- 
neer o r  V.E. team to establish conclusively that 
functional requirements are met. 



Proposal Submission and Follow-up-Ele- 
ment Seven 

Once the V.E. team or value engineer has 
assured himself that an alternative is econ6mically 
and technically feasible, and is the best alterna- 
tive of all developed, a formal proposal is pre- 
pared recommending adoption and implementa- 
tion of the alternative. 

The preparer of the proposal should be guided 
by considering the procedures used by others in 
evaluating it. Specifically, he should view his 
proposal as others will view it. I f  the report does 
not communicate effectively, the whole study is 
in jeopardy. 

I n  addition, consider the man, or the group of 
men, that will read the report. They are busy ; 
they want the facts quickly and concisely. Yet, 
the report must tell them all they want to know 
about something with which they are not familiar. 
13efore and after must be clearly explained. The 
before must be briefly reviewed. The after must be 
justified. Precise costs of both must be cited. I n  
short, the entire V.E. study must be summarized 
concisely and accurately. 
A standard form should \be used wherever pos- 

sible, supplemented with graphic material as re- 
quired. Exhibit 8 illustrates such a form. A 
standard form is recognized, and its purpose is 
immediately understood ; it can be circulated, re- 
produced and reviewed with more efficiency. 111 

large organizations where many studies are un- 
dertaken, it standard form can also be for filing 
and reference. I f  a form is not available, how- 
e\-er, or if a more lengthy report is desired, there 
:we u number of suggestions which may help to 
prepare proposals which communicate effectively. 
'l'llese suggest ions are as follows : 

The title should briefly refer to the item and 
the study. I t  should be followed by a sum- 
mitry of the problem and a "nutshell" descrip- 
tion of the proposed solution. 

Clarify aha t  the item is, what it does, what 
assembly it is in-and similar facts to outline 
your subject. 

0 Indicate why it \rils selected for study, i.e., 
what :woosed your suspicio~ls about its poor 
value. Also shon- why savings are likely, 
pointing out for example, that so many thou- 
sands of them :we used each year, etc. 

Reveal the alternative and provide a short 
description of its salient features. 

0 As accurately as possible, indicate in detai. 
t,he savings that will result. 

Summarize the pattern of study, referring tc 
the sources of your data. Mention which ven. 
dors or articles led to your selection o: 
alternatives. 

Couch explanatio~ls according to the trainin4 
and experience level of the readec. Report! 
tllat are reviewed at a lower level usual11 
involve proving the engineering feasibility o: 
the change with extreme technical detail 
Technicians and engineers want such facts 
they need them to approve your conclusions 
At higher administrative levels, the technica 
details can be summarized while the financia 
benefits must be emphasized. Long-range ef 
fects on policies, procurement and applica 
tions are more significant rrt the higher level 
of decision makinlg. 

0 Where it is appropriate, mention the name: 
and contributions of other individuals in thc 
organization. I f  the study has the approva 
of other authorities, cite this as an indicatio~ 
of broad organizational support. 

Ilesign the report to secure itpproval ; an 
ticipate objections and provide the answers 
Reineinber-if tlle retder lms to stop to ge 
more information, the report may be dead. 

'rlre use of supplementary material depend 
on the nature of tlle report. I f  it is long an( 
complex, simple charts, figures ttnd tables ma: 
Ix far more etfect ive than pages of hard-to 
read values, dates iud  statistics. Illustration 
and photos are always a welcome relief fron 
pages of test. table of contents is a re 
quirement when the re.port is long. 

By following the preceding suggestions, pro 
posals mill be prepared which facilitate prompt 
accurate evaluation based primarily on the merit 
of the proposal-a desirable goal for the V.E 
effort. 

Once the proposal is submitted, i t  must be fol 
lowed up  periodically in order to monitor its prog 
ress. (A  sample form to facilitate this follow-u] 
is included as Exhibit 9.) The responsible ralu 
engineer should regularly make it cheek of \rh 
has the proposal and what its cnrrent status i! 



Occasionally, there are delays in initiating evalu- 
ntion action on the proposal. I n  this case, polite 
reminders to  the responsible authority may be 
necessary. Follow-up notes should : 

1. Offer help, if any further clarific.ation of 
tlre proposal is required ; and 

2. Stress that delay in project acceptance will 
result in n loss of savings, especially on current 
progralns. 

As might. be suspec.tecl, the preceding is meant 
to imply that  the value engineer or V.E. group 
should never let a V.E. effort die because of inac- 
tion at  the evaluation stage. Instead, the evalua- 
tion action should be carefully followed and gently 
"needled" as necessary until final mtion, in the 
form of approval or disapproval, and implemen- 
tation once approved, has been completed. 

Summary 

There are seven basic elements of value en- 
gineering methodology : ( 1 ) Product Selection : 
(2) Detel:mination of Function ; (3)  Information 
Gathering; (4) Development of Alternatives; 
( 5 )  Cost Analysis of Alternatives; (6) Testing 
and Yerificntion ; and (7) Proposal Submission 
: ~ n d  Follow-up. To  be an  organized discipline, 
;I d u e  engineering effort should be comprised of 
rill se.\ren elements. 

Application of the methodology will answer the 
following questions about the product : (1) What 
is i t ?  ; (2) What does it do? ; (3)  What  does i t  
cost? ; (4) Wlmt is it worth? ; (5) What  else 
might do the job? ; (6) What do they cost? ; (7)  
Which is least expensive? ; (8) Will i t  meet re- 
quirements?: and (0 )  Wlmt is needed to  imple- 
111ent ? 

A clear determination of function is a prerequi- 
site to n successful value engineering analysis. 
Following the determination of function, the value 
engineer must then gather all pertinent informa- 
tion pertaining to  the product and to the teclr- 
nology in general wit11 particular emphasis on a 
complete cost breilkdown. The next step is to de- 
relop rtlternative means of achieving the required 
function. The czlternatives must then be costed 
in detail and the least expensive, technically 
feasible method selected. The selected method 
must then be subjected to testing and verification 
to ensure that i t  does, in fact, achieve the required 
performance. The next steps in the process are 
to summarize the results of the study, submit them 
in tlre form of n value engineering change-proposal 
and follow-up on the proposal to the point of 
either implementation of the change or rejection 
of the proposal. 



Exhibit 1 

Product Selection 

The item selected for analysis is  n Signal Data 
Con\-erter Chassis Assembly, which is a major 
component of an air-borne navigat ional system. 
The Signal Data Converter acts as the brain of 
the doppler navigation system. Essentinlly, it is 
n high-speed computer which conrerts the input 
electrical signals from the receirer-transmitter 
for input to the direction-velocity indicator, to 
which i t  is coupled. 

The item was selected for initial review on the 
basis that it wi~s n high-cost, complex product. 
The initial analysis indicated that five major com- 
ponents 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 vrere selected for detailed study, 
with a description of their primary function, are 
listed below : 

Chassis Stt bassern bly-provide a mount inp 
surface and housing for the electronic 
modules (not under study), interconnect 
board subassembly and associated wiring. 
Top Cover-serves as a shield agninst atinos- 
pheric contamination and inecl~anical clmn- 
age d ~ ~ r i n g  and nfte,r installat.ion. 
Bottom Cmer-provide a protective shield 
for the interconnect board subassembly. 
Interconnect Board Sttbnssembly--pro\-icie 
circuit continuity within the Signal Data 
Converter. 
Handle-permits removal of the S i p i d  
Data Converter from its mounting rack. 

Information Gathering 

The Signal Data Converter is a "make" item 
Prototype fabrication and testing have been coin- 

pleted; fabrication of an additional two hundre 
deliverable items to the protototype design i 
planned to start in eight weeks-no productio 
problems are anticipated. 

The chassis subassembly is a sheet metal fat 
ricated box with the bottom open. Twenty elec 
tronic modules are mounted on the chassis whic 
also houses the interconnect circuit board an 
harness assembly, providing continuity betwee 
the Signal Data Converter and other related unit 
of the system. The present cost of the chass 
subassembly is $90. The top "deck" is punche 
to accept the rectangular connectors to m-hich tl- 
electronic modules are mounted. Four holes a] 
punched into the front panel for convention: 
round connectors. There are thirty-two anchc 
nuts riveted in the cchassis for hounting the bo 
tom and top covers. There are two locating hoh 
in the rear panel. The electronic modules (2C 
are located on the top of the assembly by locatin 
holes, color coding and part numbers stenciled i 
place. The interconnect board subassembly 
mounted inside the chassis. 

The top cover serves as n. shield against a 
inosphere contamination and mechanical damag 
I t  does not provide a pressure seal. The cover 
beaded for structural rigidity. Twelve metalca 
are bonded to the inside of the cover on which a1 
inscribed circuit diagrams of the electronic moc 
ules for maintenance purposes. Doublers a1 
riveted to the cover flanges to increase structur: 
integrity of the cover under vibration. The pre 
ent cost of the top cover is $85. 

The bottom cover is made from 0.040 aluminu 
sheet flanged on the long dimension and attachc 
to the chassis by sixteen screws. It has thrl 
beads in the transverse direction equally space 
from fore to aft. The present cost of this con 
ponent is $15. 

The interconnect board subassembly consists I 

a printed circuit board and an electronic harrier 



The present cost of the subassembly is $485. It 
is mounted in the chassis so that the twenty mod- 
ule connectors are attached to the top of the chassis 
and the four conventional connectors are attached 
to the front panel. The lmmess is made separately 
and is mounted on the printed circuit board. The 
encls of the harness are soldered to terminals and 
eyelets of the hoard at approximately one hun- 
dred and fifty (150) points. The handle is 
mounted to the front panel and costs $15 ( a  sepa- 
rate latching hook is also mounted on the front 
panel, and costs $0.31). 

I11 addition to gathering data on the specific 
components under study, the V.E. team contacted 
numerous specialty vendors who had experience in 
manufacturing similar items. The team also con- 
ducted consiclerable research into the general tech- 
nology of mounting and housing this type of 
equipment. 

Development of Alternatives 

A11 ideas were recorded which could produce 
the items in some other manner than presently 
done, or change existing processes and materials. 

For the chassis subassembly : 

Make a casting which vould include bosses 
for attaching points including latching hooks 
and handle which are mounted at  final as- 
sembly of the Signal Data Converter. All 
cut-outs and holes could also be incorporated 
in the casting. 
Use c.hanne1 sec,tion runners on the side. 
Eliminate the back pa.ne1, retain the front 
panel and rivet a top plate to the front panel 
and channel sections. 
Invest igat e specialty suppliers for procure- 
ment of c.hassis which would meet the 

The top corer was reviewed as follows: 
Make the cover out of fibreglass in the present 
configuration. 
Procure a cover along with the chassis sub- 
assembly from a specialty vendor. 
Procure a cover that would not have flanges. 
but woulcl slide clown the side of the chassis 
and be attached to the chassis a t  the sides, 
eliininating the flanges and reinforcing 
doublers. 

'The bottom cover was iulillyzecl as follows : 
Eliminate it. 

Remove flanges and mount to bottom of 
chassis. 
Reduce the number of mounting points from 
sixteen to twelve. 
Eliminate the beading. 

0 Eliminate the counter sinks. 
0 Eliminate painting operation. 
The interconnect board subassembly was re- 

viewed as follows : 
Point-to-point miring. 
Harnessing without n printed circuit board. 

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

The handle was analyzed as follows : 
Use two hooks a t  each end of front panel. 
Use a hook in the center of the front panel. 
Pu t  a coil spring on the locating pins to eject 
the Signal Data Converter two inches from 
its rack. 
Pu t  n leafspring across the back panel for 
eject ion purposes. 
Combine handle function mith 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 se- 
lected are listed below mith a comparison of their 
cost with the present cost. 

Chassis Subassembly-procure basic chassis 
from a specialty supplier and perform the re- 
maining operat ions inhouse. 
New cost $24.84-present cost $99. 

IP Top Cover-fabricate from f i b e r g 1 a s s 
(molded construction). 
New cost $37.&present cost $85. 
Bottom Cover-redesign to flat sheet and 
mount to bottom of chassis. 
New cost $1.32-present cost $15. 
Interconnect Board Submsembly-procure 
from a specialty supplier. Design to in- 
corporate principles of contour cabling. 
New cost $300-present cost $485. 

0 Eandle-eliminate and combine function 
with latching hook mounted during final as- 
sembly. 



Xew cost $0.74--present cost (handle and 
latching hook) $15.31. 
Summary 
Original Cost---- $699.31 
New Cost -------- 364.34 

$334.97 Unit cost Reduc- 
tion 

Testing and Verification 

Each of the proposed alternatives were checked 
I\-i t h the responsible design groups for their pre- 
liminary evaluation. Several of the alternatives 
were given preliminary approval by the designers 
almost immediately. Several others were sched- 
uled 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 Proposal. 

Proposal Submission and Follow-up 

The formal V.E. Change Proposal was sub- 
mit ted to the Project Manager Imving cognizance 
of the Signal Data Converter. The proposal 
pointed out that implementation of the recom- 

mended changes would reduce the unit price by 
$334.97 or 47.9%. The recommended 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 a t  lower 
cost, the total assembly would be simplified, 
thereby improving maintainability and reliability. 
Furthermore, the overall weight of the end item 
would be reduced. 

Attached to the proposal mere the comments of 
the designers who had been asked for a prelim- 
inary evaluation and the test reports on those com- 
ponents which were subjected to a testing program. 

One member of the V.E. team was assigned re- 
sponsibility for follow-up on the proposal. H e  
mas available to any of the evaluators should they 
require any additional information and was uti- 
lized on several occasions. Once the proposal was 
approved, he provided assistance to the various 
design and production departments in its imple- 
mentation. Actual implementation, in this case. 
proved to be routine and no major difficulties mere 
encountered. 



SCREEN ASSEMBLY, OIL COOLER FAN 
1 UH-lB, UH-1D HELICOPTER 

SELECTION: 
EXCESSIVE COST; 
INFORMAL DESIGN 
REVIEW. 

FUNCTION: 
PROTECT FAN. 

INFORMATION: 
ALUMINUM SHEET, 
ROY ALlTE STRIPS, 
SCREEN WIRE; 
FORMED; RIVETED; 
PAINTED; $89.75 EACH. 

BEFORE 'AFTER 
ALTERNATIVE 1 -  A 

1 WELDED STAINLESS 
\STEEL WIRE FORM ! 

. t -  gl 
i ASSEMBLY .. z 

E [COST OF 1 - N 

I ALTERNATIVE:. 
7 -. *r. 4 $1.9'5 EACH.; 

4 GROUND RUN 
1 EVALUATION: 6 

PROPOSAL I .  

;SUBMITTED, APPROVED INTERNALL-Y; ACCEPTED; - .T: 

'COST REDUCTION f 87.80 ( 9 8 %  SAVING) EACH; i 
L 

:NET TOTAL SAVINGS TO d ~ T ~ : * - ' $ 3 4 , 5 0 0 . .  



SELECTION: I 
/ONE OF SEVERALH!GH-COSTI 
i MECHANICAL . - (PARTS IN MISSILE./ 

1 ~l j~Cj j j ( jN:  I 
- . . .  

I MOUNT- GY ROf * .* 

INFORMATION: 1 I , . - . 

: MACHINED FROM FLAT1 . #  

I ALUMINUM-A~~O~-ST 0 c K ; [ 
' 



DUST COVERS FOR ELECTRICAL RECEPTACLES 
MINUTEMAN LAUNCH CONTROL SYSTEM 

SELECTION: 
HIGH COST ITEM. 

FUNCTION: 
PROTECTS RECEPTACLES. 

INFORMATION: 
METAL ALLOY; MACHINED; 
THREADED AND KNURLED; 
INTERNAL NON-CONDUCTOR; 
CHAIN ATTACHED; COST 
$4.50 TO $10.05 DEPENDING 
ON SIZE. 

BEFORE AFTER 
ALTERNATIVE: 
PLASTIC CAP. 

COST OF 
ALTERNATIVE:: m x 

FROM LESS THAN $ .02 
r 
-0 

E 
TO LESS THAN $ .03 rC 

DEPENDING ON -SIZE. 
P 

TEST~NG': 
ACTUAL USE TEST. 

PROPOSAL: 
PROPOSAL SUBMITTED, APPROVED-MTERNALLY.AVERAGE 
COST REDUCTION PER UNIT $5.981 A 99% SAVINGII TOTAL 
NET SAVING ON 80,000 UNITS - f478,400. PLANNED 
FOR APPLICATION TO OTHER WEAPONS1 SYSTEMS. 



SELECTION: 
WORK PROJECT FOR 
TRAINING COURSE; 
HIGH COST OF ITEM. 

FUNCTION: 
GENERATE PRESSURE 

INFORMATION: 
MACHINED FROM HEAT 
RESISTANT ALLOY; 
WELDED ASSEMBLY; 
MYLAR SEALING DISC; 
COST $89.11 EACH 
[QUANTITY ,- 100 UNITS).; 

VENTURI 
ARMY 

BEFORE 

ASSEMBLY: 
ROCKET I 

AFTER 

PROPOSAL: 1 
SUBMITTED, APPROVED INTERNALLY FOR FUTURE 1 
PRODUCTION; $81.56 UNIT COST REDUCTION\(Sl%]. j 
TOTAL NET SAVING OF $7006.00 ON QUANTITY OF! 
100 AFTER DEDUCTING $1905.00 IMPLEMENTATION \ 
COST. 

ALTERNATIVE: : 
WELDED WIRE ASSEMBLY 1 

CEMENTED TO'FORMED 
SCREEN AND TAPER- 
DRILLED CRES TUBE\ 

: Ab'wAsHE~~" 

\TESTING: i / 
: CONTRACTOR D E S I G ~ ~ ~  
I REVIEW.: 



ASROC HAND LIFT TRUCK\ 

EXAMINATION INDICATED: 
COST EXCESSlVEt FOR I 
FUNCTION REQUIRED., 

FUNCTI0N:i 
TRANSPORT R0CKETS.i 

INFORMATI0N:I 
HYDRAULIC LIFTING; 
MECHANISM; CONE-TYPEI 
BRAKES; 4 6 0  PARTS; COST1 
$2,480 EACH; 400  UNITS1 
PLANNED PR0CUREMENT.i ' 

ASROC ,-TERRIER PROGRAM  CATER;^ 



CARTRIDGE, FEED TRAY i 
M-60 MACHINE GUN' 

BEFORE AFTER ' 

SELECTION: 
HIGH SAVINGS POTENTIAL 
BASED ON PRELIMINARY 
COMPONENT ANALYSIS. 

FUNCTION: 
FEED CARTRIDGES. 

INFORMATI0N:i 
WELD PARTS INTO ONE! 
SUBASSEMBLY; ASSEMBLE 
10 PARTS INTO PAWL 
ASSEMBLY; $38.70 EACH.! 

ALTERNATIVE:! 
FEED TRAY INVESTMENT l 
CAST'; REDESIGNED I 
PAWL ASSEMBLY.1 

'COST OF/ 
!ALTERNATIVE:! 

1S7.33 EACH. \ 
1 r 

!TESTING:I 
LIVE FIRING AND\ 

\LIFE TESTS. I 
PROP0SAL:i 

SUBMITTED, APPROVED; COST REDUCTION 1 . 

$31.37 EACH ( 8 0 %  SAVING); TOTAL NET; 
SAVINGS ON 5 ,000  GUNS - $150,000;1 
15 PARTS ELIMINATED. I 





Product Line , -, - - - - , 
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. Name -, , , - , , 

VALUE ENGINEERING PROJECT STATUS 
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Prod. Engr. 



Chapter 111 

CRITERIA FOR APPLYING VALUE ENGINEERING 

Introduction 

Chapters I and.11 were devoted to what value 
engineering is and how value engineering concepts 
are applied. This chapter discusses criteria for 
deciding when, where and to what extent value 
engineering concepts should be applied. 

Value engineering resources should be allocated 
and scheduled so that maximum improvement in 
total hardware value is assured with the least ef- 
fort expended in the time available. 

Both value engineers and managers of value 
engineering programs must have criteria for mak- 
ing these decisions. The value engineer or his 
manager may know very well how to use all the 
V.E. techniques, but to use them successfully re- 
quires criteria to decide when, where and to what 
extent they should be applied. The individual 
value engineer (or a V.E. team) relates these is- 
sues to items of hardware so he can decide how 
to manage his own time and efforts. The manager 
of a V.E. program relates these issues to plan, 
organize. measure and control the efforts by sev- 
eral value engineers (or several V.E. tea.ms) to be 
assigned to more than one hardware project. 
Thus, the questions of how, when, where and to 
what extent V.E. should be applied are answered 
by the d u e  engineer and by the manager of all 
the value engineers. This chapter is addressed 
to both points of view. 

When To Apply Value Engineering 

As defined earlier, V.E. is a technique which 
may be applied to a product at m y  time after 
initial design effort is completed. For n product 
already in production, then, V.E. should be ap- 
plied as early as possible. For an item or product 
in development, V.E. should be applied before 
production but after initial design. 

The actual point of application selected is based 
on two factors. The first is a matter of obtaining 

the most savings from V.E. This would argue 
for applying V.E. as early as possible in the life 
cycle of a product for two reasons: (1) the more 
units of production to which cost reduction 
changes apply, the greater the total savings gen- 
erated by the change; and (2) the earlier the 
change, especially if i t  can be made before pro- 
duction begins, the lower the implementation costs, 
both from the standpoint of modifications to pro- 
duction lines, tooling, procedures, etc., and from 
the standpoint of changes to logistic and support 
elements such as spares, manuals, maintenance fa- 
cilities, etc. 

Too early an application, however, is not desir- 
able because if V.E. is applied, say immediately 
after the first design attempt, it may well prove 
to be wasted effort if the first designs are subse- 
quently modified or changed. It should be noted 
that in many cases the likelihood of change is 
quite large, especially in weapon system develop- 
ment because of the complexity and technical nov- 
elty of the designs, because of system integration 
problems and, most of all, because of the dynamic 
techno1 ogies involved. 

From the standpoint of achieving maximum effi- 
ciency, then, i t  would seem that V.E. should be 
applied sometime before production begins, but 
after initial designs are completed. The most im- 
portant breakpoint, in any case, is the start of 
actual production runs. 

The second factor affecting the timing of V.E. 
action is related to the ease or difficulty of actually 
accomplishing V.E. Although V.E. can be ap- 
plied to completed designs, i t  has been found that 
the process is easier to do if the product actually 
exists in physical form. I n  addition, it has h e n  
found that the evaluation process is easier if the 
product is already in existence, because costs are 
easier to gather and estimate. These considera- 
tions would argue for the introduction of V.E. 
downstream in a product's life cycle. 



Resolution of the seeming conflict between the 
two factors just developed can be made by select- 
ing a point in the product's development which 
satisfies both as much as possible without sacrific- 
ing savings potential. On this basis, the applica- 
tion of V.E. at a point between initial design and 
production is suggested, with the actual selection 
of the specific point a function of the product, the 
organization's already established procedures, ex- 
isting control points and the manufacturing or 
development process itself. 

Most of the preceding discussion about when to 
apply V.E. applies primarily to new development 
programs. I t  is not suggested that the use of V.E. 
be limited only to such programs, however. Many 
products already in use never were value en- 
gineered and possibly can benefit from value en- 
gineering when they are reprocured. In  addition, 
products which were value engineered initially 
may benefit from subsequent value engineering at 
reprocurement, if advances in technology have led 
to developments which could significantly lower 
costs while retaining essential function. The im- 
portant point to recognize is that value engineer- 
ing applied to these products will not be as efficient 
and fruitful as it would have been if applied to 
them in their initial development stage. The rea- 
son is that many otherwise worth-while changes 
mill not be approved because the costs of imple- 
mentation and the costs of changing logistic sup- 
port are greater than the gross savings entailed in 
the V.E. proposal. Even those that are approved 
will result in less total savings because of these 
same costs and because they apply to less units 
than if applied earlier. Therefore, V.E. should 
always be applied as early as possible after initial 
design. 

Criteria for Selecting Items for Study 

For the same amount of V.E. time and effort, 
the benefits that can be achieved from analyzing 
one item seldom are the same as the improvement 
that can be achieved from analyzing another item. 
This is significant to the manager of V.E. and to 
the value engineer. A preliminary analysis of all 
subsystems of an overall weapon system enables 
the manager to select subsystems according to cost 
reduction opportunities. A preliminary analysis 
of all parts enables the value engineer to select 
and rank the parts according to their potential 
value improvement. This section suggests crite- 
ria for this preliminary analysis. 

A. V h  Standards 
Value standards are of two types: theoret,i, 

cal standards, based on a mathematical exprassior 
of the product's function, and historical standards 
which are based purely on historical cost data. 01 

the same or related products. 
The theoretical standards require further ex 

planation. They are based on establishing th4 
scientific or physical equations which define thl 
product's function, then calculating through a se 
ries of steps what the minimum possible cost o, 
the function could be. For example, the require( 
function might be electric power transmission 
One element of cost in transmitting electricity i 
the cost of line losses. Part of the line loss is re 
lated to the current carried and the resistance o 
the line (wire). Resistance is related to the ma 
terial or composition of the wire, its diameter an( 
its length. The diameter and length of wire is di 
rectly related to the weight of the wire, and th 
weight of the wire and its composition is relate( 
to the price of the wire. Thus, the power loss i 
ultimately related to the cost of the wire. B: 
making appropriate calculationq the power 10s 
can be balanced against material cost and lead ts 
an electric power transmission value standarc 
Actual calculations for this function, it should b 
pointed out, are more complex and involve a num 
ber of additional factors. 

Several p i n t s  concerning this type of valu 
standard should be noted. 

First, the standard is derived from physica 
laws or formulas and is based on the inheren 
physical and chemical properties of materials o 
systems. 

Second, the theoretical standard eventual1 
must include mts-and these are always histor: 
cal. I n  the example given, the costs include th  
cost of electricity and the costs of the win 
IJsually, long-term average costs are used but, eve 
so, such costs can change over a period of time. 

Third, the standards are always based on t h  
present state of scientific knowledge and, thu 
are subject to change over a period of time. 

Fourth, it appears that these value standarc 
are more precise and meaningful than those base 
purely on the traditional or historical cost of 
given product. 

Finally, it must be recognized that theoretic: 
value standards are quite difficult to compute a.nc 
for t.his reason, are available only for very lin 
ited product areas. Furthermore, many of tl 



existing standards of this type are considered to 
be trade secrets and, therefore, not generally 
available. 

Historical value standards, on the other hand, 
are comparatively much easier to develop and are 
more generally available than theoretical value 
standards. Essentially, they are based on a pre- 
sumption that products which have been in exist- 
ence for some time, especially if they are highly 
competitive products, are produced efficiently and 
sold at a reasonable price. I n  other words, it as- 
sumes that their cost is a good indicator of their 
real value. 

Value standards of either type are an effective 
tool for selecting items to be subjected to value 
engineering. I n  the preliminary review of a num- 
ber of products or a number of components of one 
product for purposes of determining the area of 
greatest potential return form value engineering, 
the actual or estimated cost of the various func- 
tions are compared with the standard for those 
functions. If  the item's cost greatly exceeds the 
value indicated by the standard, i t  should be con- 
sidered an appropriate candidate for value 
engineering. 

Even on new weapon systems, many of the 
subsystems or components have been used in pre- 
vious systems. Therefore, historical cost data is 
probably available for these items and should be 
used as a rough "value standard" in determining 
whether the items are likely prospects for vahw 
enginering. 

R. Relative Cost Ranking 
I n  the absence of value standards, the esti- 

mated cost of the parts or subsystems can be ranked 
from highest to lowest in terms of dollars per 
unit of the product and total dollars per prodnct. 
Generally, potential value improvement is greatest 
on those components of highest unit or total costs. 

Sources of informat ion and techniques for es- 
timating costs mere discussed in Chapter 11. 
These estimates need be accurate only in a relative 
sense for the purpose of ranking each component 
according to its approximate percentage of an 
estimated total cost of the product or system (the 
total cost might be assigned an index of one thou- 
sand i 1000) ; each part map then be assigned a relrt- 
t i re  cost indes which is a percentage of one thou- 
sand ( 1000) ) . 

The estimated costs to be considered should 
include the direct costs of producing the part (in- 
clrtding special tools, facilities, etc.) and the costs 

of supporting the product (i.e., supplying and 
maintaining the product) throughout its expected 
useful life. Since some parts may be subjected to 
wear more than others, they will have to be pro- 
duced in larger quantities per unit of product and 
replaced more often than others. 

I n  short, product cost criteria should reflect 
the value engineer's judgment of expected costs of 
production and logistics support, expressed in 
rough, relative terns for each component of the 
product. Two "relative cost indices'' can be as- 
signed to each component, one for relative pro- 
duction cost and the other for relative support 
cost. 

The basic cost factor used in determining 
relative priorities can be further refined by apply- 
ing the following additional measurement criteria : 

CompZexity of the product-generally , the 
more complex the product, the more oppor- 
tunity there is for improved value. 
State of development of the state-o f-the-art- 
those product designs that are pushing the 
state-of-the -art normally will offer substan- 
tial potential for value engineering. 
Degree of time compression in the develop- 
ment cycle-a product which has had an ac- 
celerated development program usually con- 
tains elements of overdesign. 
All three of the above criteria are directly 

related to cost although not all high cost items have 
these characteristics. However, high cost items 
characterized by one or more of these attributes 
are likely prospects for the application of vdue 
engineering. 

C. CorreZation of Resources to Ta& 
The term "value enginering resources'? refers 

to the kinds of facilities and know-how possessed 
by a value engineer and his organization. For ex- 
ample, one value engineer may possess knowledge 
and esperience in "engineering the value" of elec- 
trical-mechanical systems ; another value engineer 
may have concentrated most of his knowledge and 
experiences in improving the value of electronic 
circuits. Now, suppose the product-design to be 
value engineered contained two subsystems, one 
electricnl-mechanical and the other electronic. 
I n  this case, the probability of maximizing im- 
provement in the value of this product is greater 
if the knowledge and experience of each value en- 
gineer are matched with the two subsystems. 



This example is so obvious that it may seem 
trivial. On the other hand, the pressures of get- 
ting the job done often militate against taking 
the time to classify and match the value engineer- 
ing resources available with the value engineering 
job to be done. These resources are scarce. I n  
the defense-product business, product functions 
and designs are growing more and more complex. 
It is easy for value engineering to become an in- 
discriminate "nit-picking activity.?' The most 
successful value engineering manager is the one 
who can match his available resources (talents, 
skills, know-how) with the total job to be done. 
Thus, this criterion for where to apply V.E. tech- 
niques has to do with a "qualitative analysis" of 
available resources and the V.E. job to be done. 
There is, therefore, a higher correlation between 
the available V.E. resources for some parts of 
the total V.E. job to be done than for others. 

Engineering talent and experiences can be 
classified in many different ways. For purposes of 
correhting value engineering talent with portions 
of the total V.E. job to be done, some ways are 
better than others. For instance, it may be more 
useful to know whether an engineer has had most 

of his experience with specific kinds of materids 
and energy systems than to know whether he has 
had most of his experience with design, test or 
maintenance engineering activities. 

Those categories which best describe knowl- 
edge and professional V.E. competence available 
would be checked and matched with an analysis 
of the performance and design specifications for 
the product. Results of this sort of "input-out- 
put" analysis would, assist in selecting those por- 
tions of the total V.E. job that would probably 
yield the greatest value improvement. 

The Use of PERTKost Networks To Develop 
Criteria for Value Engineering Applications 

A PERT/Cost network is a diagrammatic 
model of all the sequential activities required to 
design and develop a product, with each activity 
specified by its beginning and ending events and 
by the estimates of its time and cost to complete. 
Figure 1 illustrates a PERT/Cost network. 
Where a PERT/Cost network exists, i t  can be a 
useful tool for determining areas of V.E. applica- 
tion. 

Figure 1 - A PERT/Cost network showing the sequence 
of planned events for the proiect and the 
estimated cost and time of each activity 
planned for the project. (Critical path 
i s  designated by heavy arrows connecting 
events 1 - 4 - 6 - 7). 



PERT/Cost networks are used to plan and con- 
trol development projects. As actual activities 
and events occur, their time and cost are compared 
with those that were planned and the network 
of remaining activities is revised accordingly. 
Thus, PERT/Cost networks show explicitly the 
estimated sequence, timing and cost of all the 
nctivities required to develop n product, accord- 
ing to a design concept that has been selected. Of 
course, the validity and reliability of these esti- 
mates are probably the most valid and reliable ones 
obtainable if they are derived by those persons 
authorized and responsible for performing the 
activities. 

To the value engineer, perhaps the outstanding 
advantages of PERT/Cost netrorks are the 
conciseness and completeness with which they 
indicate details of where and when value engineer- 
ing efforts should be applied in a particular hard- 
ware development project. 

Two features of a PERT/Cost network that 
make this possible are : 

They show what product components and 
processing activities are expected to require 
the greatest cost and/or time relative to all 
others in the project. 

They portray the schedule for accomplish- 
ing these product components and their as- 
sociated activities. 

These two features permit the value engineer to 
respectively : 

Focus on those components and activities for 
which V. E. changes probably will result in 
the most significant value improvements. 

Develop a schedule for the application of 
value engineering effort. 

Changes in the PERT/Cost network mtly result 
from value engineering effort. As value engineer- 
ing change proposals are likely to alter the hard- 
ware designs, they also alter the type, sequence, 
time and cost of the activities whose purpose is 
to produce the design. However, as time passes, 
PERT/Cost networks are modified and updated 
in accordance with restrictions and progress actu- 
ally experienced with the development project. 
Thus, IT.E. efforts should be integrated with the 
information system supporting PERT/Cost net- 
works whenever and wherever they are used. 

Criteria for Deciding the Extent of Value 
Engineering Efforts 

Value engineering efforts mn be measured in 
terms of the number of value engineering man 
hours expended. A value engineer or his manager 
must decide where, when and to which components 
of the hardware project he will focus his efforts. 
He must also decide how much time and money 
he expects to spend on a particular value engineer- 
ing job. 

Experience has shown that the value of almost 
any product can be improved, i.e., its cost can be 
reduced without impairing its functional capabili- 
ties. Experience has also shown that value engi- 
neering efforts to achieve these improvements can 
be costly and time-consuming in themselves. 
There is a point of diminishing return per addi- 
tional hour of time spent on a value engineering 
job. 

The value engineer performs two functions 
First, he applies value (cost) criteria to the func- 
tional specifications and the product design. Sec- 
ond, he proposes design changes that will reduce 
its cost without impairing its performance 
capabilities. Neither of these functions is routine. 
Usually, rigorous and relevant value criteria are 
not easily available to the value engineer. He 
must spend time extrapolating or interpolating 
them from whatever cost data are available. He 
may spend even more time searching for a ley 
costly design alternative and proving that i t  will 
not impair product function. Budgeting the time 
and cost of value engineering efforts is like budget- 
ing for product research efforts. Both kinds of 
effort may be more time-consuming and costly 
than gains they achieve for a particular project. 

Initially, the total V.E. job to be done should 
be broken down into components that are classi- 
fied, ( 1) by the functions required to be performed. 
(2) by the relative total cost of each component 
(in comparison with value standards if available) 
designed to perform the functions, and (3) by 
the ltinds of V.E. talent and experience available 
to be applied to a job. Perhaps the manager of 
value engineering in a corporation breaks down 
his job in components which may consist of 
several major equipment end items, each of which 
is the job for a value engineering team. In  turn, 
the V.E. team would break down its job into 
smaller sets of components, each set comprising the 



job for a single value engineer to tackle. Thus, 
there is almost always a set of components to 
which V.E. techniques should be applied. Each 
component within the set should be ranked accord- 
ing to a preliminary quantitative estimate of the 
cost-reduction opportunity that could be realized 
by spending more value engineering effort time 
and money. To control expenditures of this addi- 
tional V.E. effort, the following rule can be used 
by the manager or the individual value engineer: 
if one dollar of additional V.E. effort applied to 
a component is likely to yield at  least $10 of sav- 
ings in the current project, then expend the addi- 
tional effort. Otherwise, shift the V.E. effort to 
another component of the overall V.E. job to be 
done. 

Thus, the V.E. manager and the individual 
value engineer should constantly assess the value 
of expending their own resources. 

Summary 

As an organized (i.a, specialized) function, 
value engineering accomplishes essentially two 
things : (1) i t  challenges the feasibility of an exist- 
ing design by invoking cost criteria; (2) i t  origi- 
nates design alternatives that will not jeopardize 
function, but will reduce future costs (production, 
operating and maintenance) of the lmrdware. 

Value engineering resources and talents are 
scarce commodities. Criteria are needed for man- 
agers and value engineers to decide where, when 
and to which components of a hardware project 
existing resources and talents should be applied. 

The urgency of need for accelerated improve- 

ment in the performance of most defense products 
means that in design evaluations, cost criteria are 
not usually invoked as early or as rigorously as 
performance criteria. It is not usually advisable 
to apply value engineering techniques until after 
there is reasonable assurance that some design will 
meet perfor&ance specifications. Until this as- 
surance is obtained, value engineers have little to 
challenge or offer by way of an alternative. Thus, 
value engineering techniques can be applied too 
early in the life of a product. On the other hand, 
V.E. techniques can be applied too late to achieve 
maximum cost reduction. Generally, V.E. should 
be applied initially after the laboratory (or "bread- 
board") model has been tested and approved and 
before production has commenced. 

Criteria for focusing V.E. efforts stem from 
three sources: (1) comparing actual or estimated 
costs with value standards; (2) s relative ranking 
of the costs of the items being considered; and (3) 
a classification and matching of V.E. resources 
with the total job to be done. 

PERT/.Cost networks are useful for guiding 
V.E. efforts because they contain explicit estimates 
of the types, sequence, time and cost of activities 
required to produce prototype models of a product 
design. 

The extent of V.E. efforts can be measured in 
terms of hours or dollars of effort expended. A 
reasonable guide for budgeting additional V.E. 
efforts is to continue allocating more funds and 
manpower to value engineering as long as the ex- 
pected gains equal or exceed ten times the cost of 
the added V.E. efforts. 



Chapter IV 

MANAGEMENT REVIEW AND ACTION 

Introduction 

Preceding c,hapters have described the steps re- 
quired to select a product for value engineering, 
to make a V.E. study of the selected product and 
to prepare change proposals based on the results 
of the study. The completed proposals must then 
be reviewed and evaluated by originator and cus- 
tomer management. 

For V.E. proposals, the reviewing or checking 
element of the engineering change procedure con- 
centrates on two basic factors: first, does the pro- 
posed change provide a product which meets 
required performance capabilities and, second, 
does the change reduce total future costs. "Will 
it work?" and "How much will i t  save?" are two 
quest ions of fundamental importance. Answer- 
ing these questions initially is the responsibility 
of the originator and is an integral part of the 
V.E. methodology presented in Chapter 11. As- 
suring that they have been answered completely 
and correctly is the responsibility of reviewing 
authorities. 

This chapter discusses the responsibility of 
originator and customer reviewing authorities and 
presents some of the factors they must consider 
during review of V.E. change proposals. Al- 
though the material in this chapter is primarily 
intended for reviewing personnel, the content 
should be carefully studied by originators, since 
:L thorough knowledge of how a proposal is evalu- 
ated will have a salutary effect on the thoroughness 
and completeness of proposal preparation. 

The DOD Engineering Change Procedure 

Since most V.E. proposals involve engineering 
changes, the usual method for processing and 
evaluating them is through the engineering change 
procedure. The Department of Defense rec- 
ognizes that deficiencies exist in the engineering 
change procedures currently in use, the most se- 
rious being the lengthy delays which often occur 

between preparation of a proposal and final action 
on it. Nonetheless, these deficiencies are not so 
serious that they prevent the successful processing 
of value engineering proposals, provided these 
proposals are adequately prepared and aggres- 
sively followed up by the originator. The prob- 
lem of timely processing of engineering changes 
is currently being studied. Some useful improve- 
ments already developed include : 

Giving proper priority to cost reduction 
changes. 
Using a sound processing scheduling system. 
Modifying the change process by such meth- 
ods as using concurrent flow, setting time 
limits, assigning specific responsibilities and 
using modern data handling techniques. 
Preparing clear and accurate change pro- 
posals. 
Reviewing these proposals prior to submis- 
sion to ensure that they are complete, correct, 
of significant value and readily subject to 
customer review. 

Additional improvements will be forthcoming as 
these studies progress. 

Who Reviews V.E. Change Proposals 

I t  is the job of the value engineering specialists 
who originate change proposals to gather and 
organize the facts and do the testing necessary to 
prove, to their satisfaction, technical and economic 
feasibility. This is an integral part of the meth- 
odology of V.E. as discussed in Chapter 11. This 
effort culminates in the preparation of a formal 
V.E. change proposal, or abandonment of the 
study. 

Management review of a change proposal at  the 
originating activity level may take many forms 
but, in general, all are similar in function. The 
usual procedure is to ronte the proposal to the 
technical staff with design and/or production re- 



sponsibility for the product affected by the change. 
These specialists in turn may request the opinions 
of other technical staffs before endorsing or re- 
jecting the proposal. If  the technical staffs agree 
that the proposal is technically feasible, i t  is sent 
to financial control personnel (cost analysts and 
cost estimators), who may or may not modify the 
estimates of savings that were prepared by the 
originators. Next, the project manager, if satis- 
fied that the proposal is valid, authorizes its sub- 
mission to the customer (Department of Defense). 

The customer subjects the proposal to review 
by its technical staff; a design configuration con- 
trol group, if necessary; by cost analysts; and, 
finally, by the program manager. The skills re- 
quired in reviewing V.E. proposal often involve 
a combination of those possessed by design engi- 
neers, production engineers, maintenance engi- 
neers, logistics specialists, cost accountants, esti- 
mators and analysts. I n  addition, to be effective, 
the review procedure reqoires skills in communi- 
cating, understanding and bridging all these spe- 
cialized fields. 

Review for Technical Feasibility 

There is no standard method for reviewing the 
teclinical feasibility aspects of all V.E. change 
proposals. Decisions may be made quickly and 
easily on some because of the nature of the pro- 
posal or by reference to well-known, similar 
products or designs that support the change. 
Other proposals may require full-scale opera- 
tional tests to satisfy the customer that they are 
technically feasible. 

In  formulating a proposal, the originator, if 
he does a complete job, investigates technical 
feasibility from several points of view. At the 
minimum, he satisfies himself that : 

Function has not been sacrificed. 
Reliability requirements are met. 
Quality requirements can he maintained. 
Thechanged component or part is compatible 
with the system. 
Safety has not been prejudiced. 
Xaint ainability has not been sacrificed. 

Obviously the reviewing authority cannot repetrt 
a11 the technical analyses performed by the origi- 
nator. Rather, he assures himself that appro~ed, 
sound testing methods and reliable, approved 
dnt a a i ~ d  engineering teclmiques were used by the 

originator during the process of formulating the 
proposal. 

Finally, the review of technical feasibility in- 
cludes consideration of its applicability to other 
products and/or specifications and standards. 
Even if the proposed change proves not feasible 
for the product intended, review authorities 
might determine that it could be used for other 
products. The point is that proposals can be 
useful to other product design and development 
engineering projects--especially if the originators' 
evaluations are rigorous and conclusive. The ex- 
tent to which a proposal is applicable to  other 
products also affects the reviewing authorities' 
consideration of its economic feasibility. 

Review for Economic Feasibility 

The review for economic feasibility usually is 
more rigorous than for technical feasibility, be- 
cause the reviewer has more complete knowledge 
of the economic than of the technical factors. The 
originator, building a component or system to a 
specification, is in a better position than the re- 
viewer to prove technical feasibility. However, 
the originator seldom, if ever, has complete 
knowledge of such economic factors as : 

Number of units to which the change may 
ultimately be applied. 

0 Applicability of the proposal to other 
products. 
Loss from disposal (other than at  originating 
activity) of material made obsolete by the 
change. 
Cost of negotiating a Contract Change 
Notice. 
Cost of preparing and distributing teclmical 
documentation to a11 aff ected parties. 

Cost of reviewing proposal at customer level. 

The first three of these factors can be determined 
with reasonable accuracy, at relatively little cost 
or effort. The others cannot, and in the absence 
of specific, readily available cost data, must be 
covered by some form of surcharge. 

A. Factors Readily Determinable with Reason- 
able Accwracy 
1. Number of Units to Which Change will 

Apply  
I n  terms of the number of units of a 

product, the originator measures the applicabil- 
ity of a V.E. change proposal to those units that 



will be produced after the change is implemented, 
as provided in his procurement contract then in 
force. Plans for future procurement contracts 
are susceptible to cancellation. Therefore, to be 
realistic, the estimates of total savings from a 
V.E. change should apply to units produced under 
the contract currently in force. 

The customer reviewing authority does 
not necessarily have to be as constrained. He 
should use all knowledge available to help him 
make a judgment as to the most likely number 
of units to mhich a change will be applied. 

2. Applicability to Other Products 
While the originator should include in 

his proposal any known applicability to other 
products, the customer has a greater capability for 
identifying this. The reviewer should ensure 
that his review procedure provides for this. I n  
those cases where i t  is determined that a V.E. pro- 
posal is applicable to other products, the total net 
savings from such application must be determined. 
This requires the reviewer to subject the addi- 
tional possible application to the same rigorous 
cost analysis that is spelled out in Chapter 11. 

3. Loss from Disposal of Mate&l 
The proposed change may make abso- 

lete certain spare parts that have already been 
provisioned in inventories at the time the change 
is implemented. The value of these spare parts 
is reduced, perhaps to nothing. There may even 
be n significant additional expense to dispose of 
these obsolete parts. 

The loss of material made obsolete by a 
V.E. change may be significant to the savings 
calculations, although strictly speaking, they gen- 
erally should not be counted as part of the non- 
recurring expenses of making ,z V.E. change. 
The cost of providing this material has already 
been incurred in the past : what is done now can- 
not change the past. I t  is not realistic to penalize 
future realizable savings by expenses that mere 
incurred in the past. As a practical matter, hom- 
ever. the expense from not using, and perhaps 
disposing of parts already bought for building 
the product or provisioning it in the field, may 
he included as a non-recurring cost of n V.E. 
rhange-especially if the parts could be used if 
the change were not made. 

R. Pse of Surcharges 
A11 the costs that must be considered by re- 

view authorities cannot be developed or estimated 

easily or with a high degree of accuracy. Included 
in these costs are those of (1) negotiating a Con- 
tract Change Notice, (2) preparing and distrib- 
uting technical documentation and (3) reviewing 
the, proposal at  the customer level. I n  these cases, 
it is necessary that reviewing activities develop 
and apply surcharges to each V.E. change pro- 
posal. Development of these surcharges will not 
be an easy task because of the lack of cost data. 
Until such time as cost data is available, these 
surcharges will have to be established somewhat 
arbitrarily. I t  is important that these surcharges, 
once established, be made known to originators of 
V.E. change proposals and that reviewers make 
their application a matter of record in each pro- 
posal they review. 

Summary 

The engineering change procedure is the most 
frequently used method for eyaluating and con- 
trolling V.E. changes. Although deficiencies 
exist in current change procedures, active steps 
are being taken to correct them. Primary respon- 
sibility for demonstrating that a V.E. change pro- 
posal is technically and economically feasible rests 
with the originator. Management review, how- 
ever, assures that the originator has completely 
and correctly demonstrated total feasibility. 

The originator usually is in a better position to 
determine technical feasibility than the reviewer. 
Thus, the reviewer attempts to assure that the 
proper techniques were used by the originator in 
demonstrating technical feasibility-he usually 
does not repeat, for instance, the testing program. 
On the other hand, the review authority usually 
is in a better position to determine total net sav- 
ings, i.e., the economic feasibility, because as the 
cus'tomer he has knowledge of economic factors 
not available to the originator. These factors must 
all be considered during the review of proposals. 

I t  is important for the originator to fully un- 
derstand the processes mhich the reviewing au- 
thority uses in evaluating proposals. Such an 
understanding will enable the originator to im- 
prove the quality of V.E. proposals submitted for 
review. Patterning the originating activity re- 
view procedure after the customer review proce- 
dure contributes to the efficiency with which V.E. 
change proposals can be processed. 



Chapter V 

ORGANIZATION 

Introduction 
Preceding chapters have covered the definition, 

philosophy, methodology and application criteria 
of value engineering as well as the evaluation and 
review processes necessary to bring i t  to fruition. 
The methods of organizing the value engineering 
function are equally important. Full benefits of 
the V.E. program cannot be achieved without a 
well-planned, sound organization. 

An effective organization consists of more than 
a number of neat black boxes and lines on a chart. 
I t  is a. living organism made up of people whose 
efforts are directed toward a common objective. 
I n  the final analysis, the success or failure of an 
organization depends on the quality of people se- 
lected to staff it. The selection and training of 
qualified personnel and the motivational influences 
required to stimulate them are the subjects of other 
chapters of this Handbook. However, the basic 
requirement for well-qualified people should be 
kept firmly in mind when considering the orga- 
nizational aspects of a V.E. program. 

Two Types V.E. Functions 
There are two functions which must be con- 

sidered in structuring an organization to do V.E.- 
the coordinating or planning function and the op- 
erating function. I n  smaller activities these t,wo 
functions may be performed by the same group, 
yet the functions remain separate and distinct. 

The coordinating function is principally char- 
acterized by its assistance to those who perform 
the V.E. :malysis, while the operating function is 
concerned with the actual performance of V.E. 
Each of these functions is discussed below. 

A. The Coordinating Function 
The coordinating function is concerned with 

overall program control, ;lssignment of sarinps 
targets and the allocation of resources necessn ry 
ta meet these targets? deterini~lation of priorities, 
measurement of progress both quant i t at ivelp :mtl 

qualitatively and development of policy and 
procedures for the application of value engineer- 
ing. 

A typical list of responsibilities assigned to 
the coordinating function follows : 

Program control throughout the organiza- 
tion. This includes selection of product 
areas to be subjected to study, assignment of 
savings targets to each of the units within 
the activity, allocation of resources neces- 
sary to meet these targets, development of 
reporting systems to  measure progress to- 
ward these goals and performance of pe- 
riodic informal reviews to qualitatively 
evaluate the various elements of the program. 

Development and supervision of the V.E. 
training program in cooperation with the 
training department. 
Continuous review and follow-up on all V.E. 
changes in process, both within the orga- 
nization and at  the customer level. 
Provision of technical guidance to operating 
V.E. units, including dissemination of in- 
formation concerning new tecl~nological ad- 
vances which possibly can be of use in the 
V.E. effort. 
Management of a publicity program directed 
to top management and to all personnel who 
are or should be concerned with pr0duc.t 
value, informing them of the results of the 
V.E. effort. 
Aiccunlulation of cost data, both internally 
and from outside sources, in order to sup- 
port the development of valid value stand- 
ards. 

B. The Operating Function 
The operating V.E. function is concerned 

with the actual performance of value engineering. 
The prime responsibility of this group is to con- 
duct V.E. studies and generate V.E. change pro- 



posals. This function is carried out by value 
engineers or by other personnel trained in the 
value engineering technique. Succeeding sec- 
tions of this chapter discuss a number of ways of 
organizing the applicat ion of the value engineer- 
ing technique, regardless of when or where it is 
applied. The basic techniqne, as set forth in 
Chapter 11, remains the same. 

Aclclit ionally, the operatinu function usually ? 
has the responsibility for ensurlng that any T.E. 
proposal is carried through to completion, i .e., 
either implemenfation or rejection. I n  other 
words, it is the operating function that is respon- 
sible for "closing the loop" on the V.E. process, 
although in some organizations the coordinating 
fnnct ion shares the responsibility for "closing the 
loop? 

Key Variables Affecting Organization 
Structure 

There is no one magic pattern which represents 
the optimum organizational structure for per- 
forming the value engineering function. A basic 
distinction must be made betmeen producing ac- 
tivities and procuring activities since their ap- 
proach to V.E. is different due to their basic pur- 
poses. Even within these broad groupings, which 
are discussed separately in succeeding sections of 
t,his chapter, organizational pattems vary from 
activity to activity depending upon several key 
variables, such as size of the operation, tho pro- 
duct mix involved and the existing orgnnizat ionnl 
structure of the activity. 

The size of the activity will determine the 1111111- 
ber of levels in the V.E. orpanizat iona2 st ructnre. 
For example, in n small company the V.E. func- 
tion may be organized in only one unit or even 
in one man, embodying both the coordinating and 
operating functions. On the other hand, in :1 

very large company there may be n corporate di- 
rector of V.E., division managers of V.E. and 
plant managers of V.E., all performing only the 
coordinat iny function. I n  addition, there mny he 
:L number of operating V.E. units in each of the 
major departments of each plant. 

The type of product produced by the activity 
greatly affects the type of V.E. organization. For 
example, n company specializing in research and 
development on advanced aerospace equipment ob- 
viously  rill be heavily engineering oriented and 
the principal focus for V.E., therefore, will fall 

within the engineering department. On the other 
hand, a manufacturing company primarily en- 
gaged in the production of standardized military 
items which are procured in large quantities on a 
recurring basis tends to concentrate V.E. effort. in 
the production department. Another company 
that subcontracts a great portion of the totaI dollar 
value of their contracts might well place primary 
emphasis on V.E. in the purchasing department. 

I n  order to inject a new management tool into 
a going operation with the least possible confusion, 
it is desirable to utilize to the maximum possible 
extent the existing organizational structure. 
There is an organizational similarity between V.E. 
and other disciplines such as reliability, quality 
control and maintainability. V.E. might be fitted 
into an organization in the same manner as these 
other disciplines. 

V.E. Organization in the Producing 
Activity 

A. The Coordinating Function 
The specific location of this function varies 

from organization to organization due to the sev- 
eral variables already mentioned. Because of their 
natural tie-in, however, many companies have in- 
tegrated the value engineering staff activity with 
quality control, reliability and maintainability and 
grouped these functions under the general heading 
of product assurance. This is a reasonabIe and 
logical way to organize the V.E. coordinating 
function, particularly in engineering-oriented 
organizations. 

The coordinating function is not limited to a 
particular level of an organization. For example, 
i t  may be required a t  two or more levels in a large 
company; in small operations only a single level 
may be required. However, i t  is important in any 
size organization that the highest level coordinat- 
ing function represent a clear focus of responsi- 
bility for the overall performance of the value 
engineering effort. I t  also is important that this 
function report to an executive with the power to 
cut across departmental or divisional lines, since 
there will normally be V.E. activities in two or 
more departments, such as engineering, purchas- 
ing, production, etc. 

B. The Operating Function 
The operating function of value engineering 

can be organized in a number of ways depending 
upon the size, product mix and existing structure 



of the company. In practice, however, most of the 
patterns fall into three categories : 

1. Inter- functional Project Team 
"Ad hoc" teams of specialists including 

full-time value engineers are assigned to perform 
value engineering on specific components, subsys- 
tems or end items. Normally the team is com- 
prised of representatives from various depart- 
ments. i.e., design, production engineering, pur- 
chasing, industrial engineering, manufacturing, 
etc. The complexity of the hardware and its cost 
will determine the intensity of anaylsis undertaken 
by the project team. The team may work on a full 
or part-time basis and may be established for a 
short term (two weeks) or for a long period of 
time (six months). The team approach can be 
used in any stage of the project cycle but, in prac- 
tice, it more frequently is used downstream rather 
than in the design stage. This method of organiz- 
ing the operating function has the advantage of 
bringing together a number of diverse yet comple- 
mentary talents which provide a multi-disciplined 
approach to the problem. The disadvantage of 
this approach is that i t  does not provide for the 
de~elopment of a continuing capability in depth 
since project teams are normally disbanded after 
the completion of their task. 

2. Project VaZw Engineers 
I n  this approach a value engineer is as- 

signed to s~ particular project to do V.E. from de- 
sign through production. I n  this case, the value 
engineer normally has a high technical capability 
in t.he product area to which he is assigned. He 
is responsible for ensuring that optimum value is 
built into the product at  every stage in its develop- 
ment. This method of organizing the V.E. effort 
has the advantage of providing a continuity of 
value engineering analysis through all design and 
production decision points. I ts  disadvantage is 
that the number of projects which can be value 
engineered is limited by the number of profes- 
sional value engineers on the staff. 

3. Procedural Review Points 
Under this method a value engineer par- 

ticipates in all committee decisions at the estab- 
lished review points such as design reviews, make- 
or-buy reviews, systems integration, drawing 
release points, etc. The value engineer in this case 
is responsible for ensuring that value considera- 
tions are given proper weight a t  each of these deci- 
sion points. This approach permits the value 

engineering staff to subject more projects to V.E. 
analysis. It usually is linked with widespread 
training programs which attempt to train all per- 
sonnel concerned with product value to perform 
V.E. as part of their everyday job. The role of 
the professional value engineer at the review points 
is principally one of determining whether value 
has been properly considered in the  product.'^ de- 
velopment and production. The disadvantage of 
this system is that it does not encourage any in- 
tensive, in-depth value engineering studies. 

There are many variations on the above 
three methods of organizing at  the operating level. 
The three general pat terns mentioned above ob- 
viously are not mutually exclusive. Many orga- 
nizations use combinations of the above-some 
even use all three at the same activity. The deter- 
mination of the correct one to be applied at any 
given activity is a function of the variables re- 
ferred to earlier (size, product mix, existing orga- 
nization structure.) 

The type of V.E. training program 
used by the activity can have an effect on the type 
of organization selected. For example, as cited 
above, an activity that has put a large number of 
people through a seminar training program could 
decide to select alternative 3 (above) and use a few 
value engineers only as monitors to ensure that 
value has been built into the product. 

V.E. Organization in DOD Procuring 
Activities 

Many of the comments made in the preceding 
section covering V.E. organization in industrial 
activities, both private and Government, also are 
pertinent to a discussion of organization for V.E. 
in DOD non-industrial activities. For example, 
even in non-industrial activities the coordinating 
and operating functions remain distinct and iden- 
tifiable. Generally speaking, the higher levels in 
the DOD are concerned with the coordinating 
function while the operating function is found 
principally at  the field activity level. The basic 
difference, however, between producing and pro- 
curing activities is that the latter place primary 
emphasis on evaluation of proposals and on pre- 
procurement purification of specifications rather 
than on detailed V.E. studies. 

There are, however, some significant differences 
in the environment of field activities which need 
to be clarified. The prime responsibility of the 
V.E. unit in these activities is to provide assistance 



to technical staffs in evaluating V.E. change pro- 
posals submitted by contractors. Generally, V.E. 
studies performed by a procuring activity m sec- 
ondary in importance and are limited to a study 
of the specifications contained in procurement 
packages. The V.E. units at  any procuring activ- 
ity also provide guidance to contracting officers 
concerning the type of V.E. incentive clause to be 
included in contracts. Although assistance, in 
evaluating contractor proposals and guidance to 
contracting officers is also a responsibility of V.E. 
units a t  the command and technical bureau level 
in DOD, their primary responsibility is overall 
program control. 

AS stated earlier, there is no one correct way to 
organize the V.E. effort in procuring activities. 
As a rule of thumb, however, it can be stated that 
V.E. has some close kinship with the disciplines 
of quality control, reliability and maintainability 
and, therefore, should wherever possible be or- 
ganized similarly to these functions. 

Determination of the Level of Effort 
Over a period of time the level of V.E. effort to 

be applied mill be determined by the ratio of net 
savings achieved to costs incurred. Generally 
speaking, this ratio should exceed 10 to 1; in 
other words, for every dollar spent for value en- 
gineering, the activity should recover ten or more 
dolnrs. This ratio of return may not be possible, 
however, where the total effort is applied to de- 
velopment programs which include only the pro- 
duction of a few end items. Returns of as low as 
2 to 1 may be worth while in such instances. 

I t  is a more difficult matter, however, to de- 
termine how much to invest initially in a V.E. 
program. The level of effort is a variable de- 
pending upon whether it is a producing or pro- 
curing activity, the size of the organization, the 
products handled, etc. Experience to date indi- 
cates that a budget of from '/lo of 1% to 1/2 of 
1% of total annual dollar volume is an appropriate 
level for producing activities. For procuring 
activities, a level of effort approximately one-half 
of the range for producing activities is considered 
reasonable but may vary considerably depending 
upon the degree of inhouse specification analvsis 
undertaken b y  the procuring activity . These 
figures are presented only as guidelines and should 
not be taken as inflexible limitations. 

The structure of the V.E. organization also  ill 
be a determining factor in the level of effort to be 

applied. The overriding consideration is a rea- 
sonable return on the funds invested. Under- 
staffing the V.E. function does not permit maxi- 
mum utilization of the technique; overstafhg 
leads to a lowered savings to cost ratio and dam- 
ages the program by subjecting it to charges of 
"empire building." 

Illustrative Examples 
The following examples of organizing for the 

V.E. function are intended as illustrations of the 
concepts presented in this chapter. They are not 
intended for use as "preferred" models. 
Example I-Defense contractor A is a prime 

producer in the aerospace industry and has an 
annual dollar volume of five hundred (500) mil- 
lion dollars in military contracts, many of which 
are research and development projects. The 
company has two major divisions, the aeronautical 
division and the missile and space division which 
are separated geographically. The prime re- 
sponsibility for the V.E. effort in this company is 
lodged in a corporate director of value engineer- 
ing who is concerned with the overall program 
control, policy guidance and direction of the com- 
pany-wide V.E. training program. Each of the 
two divisions has a division coordinator of value 
engineering reporting to the vice presidents for 
engineering. Each of these managers has several 
full-time value engineers on their staffs to assist 
the manager in determining priorities of projects 
to be subjected to value engineering, allocating re- 
sources to these projects, setting targets for ex- 
pected results and measuring progress toward 
these objectives. Within the engineering, pro- 
duction and purchasing departments of each di- 
vision there are a number of value engineers who 
are assigned to specific projects. Once assigned, 
a value engineer remains with the project through- 
out its life in the company, performing V.E. on 
the hardware a t  preselected points in the product 
cycle. To the extent possible, the studies are 
timed to coincide with already established review 
points such as design reviews, make-or-buy de- 
cisions, drawing releases. etc. (See organization 
chart, Exhibit 1.) 

Exnmple 2-Defense contractor B is a manufac- 
turer of ordnance items for the military. All man- 
ufacturing is done at one plant which has an an- 
nual volume of twenty (20) million dollars. A-lll 
of its military contracts are for the production of 
relatively stable items which are re-procured on 



an annual basis. This contractor has only one 
full-time value engineer who reports to the man- 
ager of industrial engineering, who in turn reports 
to the vice president of manufacturing. The value 
engineer performs both the coordinating and op- 
erating functions. He selects his ova  projects 
after conferring with the managers of industrial 
engineering, production and production engineer- 
ing. He conducts many of these projects himself 
but, in some cases, participates in a team effort 
with representatives of the production engineering 
department and various shop departments. (See 
Exhibit 2.) 

Example 3-Shipyard C has a staff of four full- 
time value engineers reporting to the chief design 
engineer, who reports to the Planning Officer, who 
in turn reports to the shipyard commander. The 
value engineering department carries out both the 
coordinating and operating function. Most of 
their projects, however, result from suggestions 
generated in other departments of the yard or, in 
some c,ases, from other shipyards. Their princi- 
pal effort is directed toward, first, screening these 
suggestions to select out those which look the most 
promising and then, second, carrying out V.E. 
studies on the priority projects. I n  performing 
the actual analysis, they often draw heavily upon 
personnel in other departments of the yard. (See 
Exhibit 3.) 

Example &Procuring activity D is responsible 
for the procurement of aeronautical spare parts 
for one of the military services. It has a man- 
ager of value engineering, reporting to the direc- 
tor of procurement., who is responsible for the co- 
ordination of V.E. activities in each of the pro- 
curement divisions of the directorate. Value en- 
gineers in each of the procurement divisions per- 
form d u e  engineering studies on priority items 
selected by the manager of value engineering 
prior to their procurement by the various con- 
tracting officers. The V.E. studies principally 
consist of a detailed analysis of the specifications 

contained in the procurement packages. I n  addi- 
tion to performing V.E. studies of the type men- 
tioned above, the value engineering staffs of the 
divisions often are called upon to assist the tech- 
nical staffs of each procurement division in evalu- 
ating value engineering change proposals sub- 
mitted by contractors. (See Exhibit 4.) 

Summary 
A sound organizational structure is an essential 

requirement of an effective value engineering pro- 
gram. There are two functions to consider; the 
coordinating and the operating functions. The 
former is concerned with assisting those who 
perform V.E. while the latter is directed toward 
the actual performance of V.E. There is no one 
correct way to organize the V.E. effort. The spe- 
cific structure selected depends on a number of key 
variables; size of the activity, product mix, exist- 
ing organization and whether the activity is a 
producer or procurer of hardware. I n  producing 
activities, emphasis is placed on performing V.E. 
analyses. In procuring activities, the major ef- 
fort is directed to evaluating and processing V.E. 
change proposals submitted by the producers of 
hardware. I n  addition, procuring activities may 
establish an "inhouse" V.E. effort concentrating 
on pre-procurement analysis of specifications. 
The level of effort will eventually be determined 
by actual return on investment but initially, for 
producing activities, the cost of the V.E. program 
should range between l/lo of 1% to 1/2 of 1% of 
the total annual dollar volume of the activity. 
For procuring activities, it should ba approxi- 
mately one-half of this figure but may deviate con- 
siderably from this range depending upon the 
degree of inhouse specification analysis under- 
taken. The overriding consideration is the at- 
tainment of a reasonable return (10 to 1 or more 
except on certain types of development programs) 
on the funds invested in the value engineering 
effort. 
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Chapter VI  

Introduction 

Men are not born with the specific skills that 
society requires, but must develop them. Conse- 
quently, carefully formulated programs for 
training personnel are essential to any new and 
emerging program. Increased emphasis on value 
engineering training is mandatory if the full 
potential of V.E. is to  be realized. 

A planned program of value engineering train- 
ing in appropriate DOD/Industry organizations 
is required. Only in this way mill the skilled man- 
power become available to do the value engineer- 
ing job. A corollary benefit will accrue. Any 
planned program of training demonstrates an or- 
ganization's interest in the development of its 
personnel. Thus, t,raining programs are an effec- 
tive integration of the interests of both inanage- 
ment and employees. 

I n  discussing value engineering training, a dis- 
tinction must be made between the full-time value 
engineering specalist, i.e., the "professional" 
value engineer, and other operating personnel. 
With respect to the specialist, training programs 
generally assume that formal academic training in 
an engineering or related discipline has been com- 
pleted. Closely supervised on-the- job training 
and rotational work assignments are the most fre- 
quently used techniques for training the V.E. spe- 
cialist. The objective is a fully-qualified value 
engineer capable of holding his own in a formal 
value engineering job environment. The V.E. 
training for other operating personnel can be ac- 
romplished through indoctrination lectures and 
participation in workshop seminars. The objec- 
tive of this training is to give the individual a 
basic understandiilg of the gods  of V.E. and to 
present to him some specific T7.E. techniques for 
use in his work. 

This chapter presents some of the teclrniques 
that hare been used srlccessfully in value engineer- 

ing training. Workshop seminars and indoctrina- 
t ion lectures for training operating personnel are 
discussed. The contribution of formal institution 
training, on-the-job training and rotational work 
assignments to the development of full-time value 
engineers is outlined. Attention also is called to 
a few miscellaneous training techniques that have 
been found useful. 

Obviously, these training techniques are not 
mutually exclusive, nor will every organization 
need to employ all types of value engineering 
training at  one time. Decisions as to what types 
are appropriate and who is to be trained depend 
in part upon the size of the organization and the 
scope of its activities. 

Techniques for Training Operating Per- 
sonnel 

,I. The Worhhop Seminnr 
1. Purpo.se 

Workshop seminars are the main source 
of formal value engineering training for opent-  
ing personnel. Because workshop seminars iden- 
tify individuals with special aptitude for value 
engineering, they also can be considered as one of 
the first steps in developing qualified full-time 
ralue engineers. Incorporation of the "learn by 
doing" technique in the form of project work 
demonstrates the feasibility of ralue engineering 
methodology. 

The broad object ires of worksllop semi- 
nars are to: 

Educate personnel in the inetl~oclology of 
value engineering. 

0 Demonst rate by pewon;tl participation that 
the methodology is effective as a routine disci- 
pline for cost reduction. 
Improve communication between all groups 
concterneci with procluct value. 
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Identify personnel who have talent for value 
engineering. 
Develop raw data for actual V.E. change 
proposals. 

2 .  Chnmcteri*dic.o 

The particular arrangement and curricu- 
for workshop seminars will vary according 

to the organization's products. major business, size 
and structure. However, certain definable attri- 
butes of the workshop seminar are considered 
fundamental. Each of these are discussed in the 
following paragraphs. 

a. Priority of dttendnnce 
Conflict between the pressures of 

daily task accomplishment and seminar attendance 
must, be resolved prior to student selection. Stress 
should be placed on the need for regular 
at tendance. 

b. Duration, and S ~ ~ ~ o i o n  Schedule 
,Q range of forty to eighty hours is 

suggested. The time should be divided about 
fifty-fifty bet ween lecture and project work. Half- 
day and full-day sessions have been found to work 
well ; less than half-day sessions have been found 
inadequate. I n  any event, the total calendar time 
between the first session and the last session should 
range from two to four weeks. Less than two 
weeks may not provide sufficient time for the at- 
tendees to obtain suitable cost data on their proj- 

a ions are ects, especially if outside vendor quot t' 
required. 

c. ~Vzcmber of Pnrticipant.r 
Class size will vary according to the 

organizational needs and the availability of ex- 
perienced personnel to serve as team project lead- 
ers. Past practice indicates the optimum group 
to be about forty persons. However. sat isfactory 
resalts have been obtained with groups of one 
hnndred. The larger group obviously requires 
m e  careful planning of project work and vendor 
coordin a t lon. ' 

Attendees for each seminar should 
be drawn from the various line and staff groups. 
'I'lle followii~g groups should be represented a t  
each seminar : engineering (design, project, speci- 
fication, test), purchasing, manufacturing, relia- 
bility, finance and quality. One or more personnel 
f rom contracts, sales/inarket ing, industrial rela- 
t ions and :my other function which has interfaces 
wit 11 value considera t ions should be scheduled 
to at  tend the first seminar. They then can serve as 

the value engineering training contact within their 
respective areas. 

The interfaces between Govern- 
ment agencies and contractors can be improved 
through the workshop seminar. Significant com- 
muiiication improvements have been achieved by 
invit ii1.g subcontractors, contractors or  Govern- 
ment agency representatives to attend. 

d. Team Organization, and Resymsi- 
hility 
Seminar attendees are assigned to 

teams of from four to eight for the project por- 
tion (see e. below). ii team of six or seven per- 
mits more complete workshop coverage of ad- 
vanced value engineering methodology such as the 
development of value standards or  a cost target- 
plan for the project. 

Each team is held responsible for 
the preparation of a report which describes its 
application of the lecture theory to  their workshop 
project. Upon completion of the seminar, these 
reports normally are submitted to the value 
engineering line organization for possible 
implementation. 

Many workshop seminars devote 
their last few hours to oral presentations by a few 
or by all teams. Team members are called upon 
to present conclusions and recommendations re- 
sulting from their study project. 

e. Worksho y Projects 
Projects are an essential element of 

the workshop seminars. The participants, work- 
ing in teams, apply the value engineering meth- 
odology to  a piece of hardware. This exercise 
frequently results in significant cost reduction 
proposals, thereby proving to the individual that 
he can improve product value and that the value 
engineering methodology does work. Although 
seminar project, work is an  exercise, it must offer 
a real opportunity for the team's efforts to be 
realized. Every attempt should be made to select 
a "lire" project. with actual savings potential. 

The following features are desir- 
able for workshop projects : 

Prejudged as susceptible to cost improvement. 
.isseinMy of froin five to fifty individual 
parts or details. 
Hardware sample aild/or n~ocliup is 
ttvailable. 
Drawings, specs, layouts are available. 
Total cost per program is large enough to 
achieve measurable reduction. 
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0 Performs a distinct function by itself. 
0 Responsible designer or equivalent agrees to 

its use. 
Uilclassified. 

Projects should be selected a t  least 
two to four weeks in advance of the seminar. 
One project per team and a few spares should 
be prepared. A distribution of projects among 
electronic, mechanical, hydraulic, etc., is usually 
desirable. I t  is not necessary for the attendees to 
have specialty knowledge concerning the equip- 
ment to be vnlue engineered. 

A data package must *be prepared 
for each seminar project. h data package check 
list is included as Exhibit 1 to this chapter. In  
addition, ground rules to guide the team should be 
provided for each project. These should specify 
the anticipated quantity to be used in calculating 
alternate costs, learning curve factors and a policy 
for computing the cost of making changes. 

f . 8eminn r Lendership 
Three types of leadership personnel 

are usually involved in :I value engineering semi- 
nar: lecturers, guest speakers and project leaders. 
The lecturers provide the theory and background 
of the value engineering methodology and creative 
problem-solving. Guest speakers are used, as 
needed, to cover the areas of inhouse disciplines 
which touch on value considerations. These in- 
clude purchasing, cost accounting, contract ad- 
ministration and estimating. Project leaders pro- 
ride guidance and stimulation during the project 
work portion of the seminar. Ordinarily, project 
Iei~cler~s work with from one to three teams. 

The lecturers must combine an 1111- 
derstanclii~g of their topic with the ability to com- 
municate. They do not need to be actively mork- 
ing as full-time value engineers! but it is desirable 
that they have pre\~ionslg attended a seminar. At 
least one of the lecturers should be a value engi- 
neer. Guest speakers should be experts in their 
respective fields. Project leaders must have pre- 
\-ious value engineering experience. They should 
be able to keep the team energized townrd the sem- 
i 0 1 .  The value engineering staff is the best 
SOII we of project letders. 

g. Purricu/um 
-1 seminar lecture schednle shoulcl be 

prepwed in ndvmce. The curriculum sl~oulct 
cborei. al l  :q)ects of the value engineering met 11- 
otlology :IS tliscussetl in ('hapter 11. Lwtures 

should be given on the details of internal proce- 
dures that bear upon the value program. This 
includes topics such as: internal cost procedures, 
contractual aspects of value engineering, relation- 
ship of value engineering to reliability, quality 
control and purchasing sen-ices, etc. h typical 
workshop seminar curriculum is presented as Ex- 
hibi t 2 to this chapter. 

11. Vendor Participation 
To acquaint participants with the 

suppliers' role, a, limited number of vendors may 
be invited to participate in the seminar. Vendors 
should be invited to send two representatives, one 
technical and one cost estimating, with a small dis- 
play of their product or process. Vendors should 
be selected appropriate to the workshop projects. 
A portion of the project time (one day) can be 
designated for team members to discuss their proj- 
ects with vendors. 

B.  Indoctrination Lectures 
This type of training encompasses familiar- 

ization sessions of from one to eight hours dura- 
tion. These sessions introcluce the fundamentals, 
goals and operation of the value engineering pro- 
gram. They are intended for audiences other 
than those expected to attend morkship seminars. 

Indoctrination lectures are :Lppro- 
priate for personnel whose primary responsibility 
does not warrant attendance at :L full-scale work- 
shop seminar, s~cch as : middle m:magement esecu- 
tires, senior staff personnel, planning personnel, 
(lrnftsmen, laboratory technicians and newly-hired 
personnel. 

The specific content of indoctrina- 
tion lectures must be tailored to the :xudience. 
However, certain basic features are common. 
They are : 

Concepts of value. 
0 Principles of value engineering me tho do lo^. 
0 Criteria for application. 
0 Organization and operation of the value en- 

gineering program. 
0 Contractual aspects. 
0 Case histories. 

Relationship and cont ribnt ion of the audi- 
ence to the vnlue enginering program. 

The effort to plan and present indoctrination lec- 
tures slwuld not interfere with nor jeopardize the 
workshop seminar effort. However, they slmulcl 
be accomplished as soon as feasible after imple- 



mentation of the morkship program. This type of 
training activity is normally performed by staff 
value engineers. 

Selecting and Training Value Engineers 
A. Selection Criteria 

Most practicing value engineers have an 
acaclemic degree in one of the engineering or re- 
lated disciplines, or they have the equivalent in 
years of experience in these fields. No formal 
academic training exists for value engineering, 
per se. While attempts are being made to develop 
value engineering courses for inclusion in engi- 
neering curricula, it is not likely thtat value en- 
gineering will be recognized as n major subject for 
academic study, as is electrical, mechanical, in- 
dustrial or civil engineering. Thus, value en- 
gineers must be developed by DOD and industry. 

For value engineering trainees, i t  is reason- 
able to require academic training in related fields. 
It would be difficult for someone without this 
academic background to enter the field and develop 
at a reasonable pace. 

To be successful, a value engineer must be 
respected for his professional competence, but 
equally as important, he must have the tact and 
diplomacy to sell himself and his ideas. An effec- 
tive value engineering program depends on the 
skill and persuasiveness of the value engineer in 
establishing close working relationships with all 
personnel concerned with product value. Thus, 
it is imperative that personality traits be strongly 
emphasized in the selection of value engineering 
t minees. 

As previously discussed, the workship seminar 
c.an serve as a screening device in the selection of 
value engineering trainees. The seminars provide 
nit opportunity for an individual to display value 
talents and to be observed for evidence of desired 
personality traits. I n  addition, workshop serni- 
nars give the potential value engineer an oppor- 
tunity to gett a taste of value work before he is 
c*oinnlitted to it. The interests of cost effective- 
ness are served by using the workslrip seminar :IS ;I 

"test lxd" before proceeding with on-the-job 
training. 

B. On-the-Job Trnining 
On-the- job training is the prnct ical schwd 

in which a value engineering trainee learns ap- 
proved inet,hods of worlr. He deals with the tools 
of lris trade under the tutelage of qualified value 
e e e r s  He is given the opportunity to learn 

how to apply basic skills to specific and productive 
work assignments. Perhaps as important as the 
training received is the satisfaction gained from 
being productive while in a training status. 

C. Rotational Job Assignments 
Such training frequently is used in conjunc- 

tion with on-the-job training. It requires the 
"trainee" value engineer to be assigned to various 
operationil areas for limited periods of time. 
These areas may include manufacturing, cost est i - 
mating, methods engineering, design engineering, 
etc. Exposure to these other environments serves 
to broaden the individual's perspective and, in so 
doing, leads to an improved understanding of the 
complex nature of product value. 

Other Training Techniques 
Many organizations choose to strain personnel 

for V.E. through less formal methods than those 
previously discussed. Many organizations sup- 
porting formal training program supplement 
them with informal training devices. Some of 
these informal training approaches are discussed 
below. 

,4. Handbooks and Ilinnua2s 
Handbooks and manuals are means of bring- 

ing about a climate of cost awareness throughout 
the organization. These documents can be value 
engineering oriented in the sense that they define 
"how to do" value engineering, or they can pro- 
vide cost data relating to trade-off possibilities be- 
tween materials, manufacturing processes and 
related information, or both. 

B. Bdketins and Newsletters 
A value engineering newsletter or bulletin, 

distributed periodically, could wn tain a section 
devoted to value engineering methodology. 

C. Technical Meetings 
Value engineering filnts or speakers front 

other facilities may be presented at inhouse collo- 
quia. 

D. DispZays 
Case histories annotated to indicate the value 

engineering method may be placed at  strategic lo- 
cations throughout the organization. 

Implementation of Training 
A. Tmining Responsibi1tie.r 

Value engineering training requires partici - 
pat ion by many orpaninat ion elements. Coor- 
dination by a central source is desirable to avoid 
conflict, duplication and dilution of the prinx~ry 



effort. A value engineering training coordinator 
should be designated to act as the focal point for  
integration of the total effort. Each functional 
department should designate one person as  respon- 
sible for coordinating its participation with the 
training coordinator. 

Most large-scale Department of Defense and 
industrial activities have training staffs, usually 
as a part of personnel or industrial relations de- 
partments. While the primary responsibility for 
value engineering training (as with d l  training) 
must rest with the line organization, the staff 
training personnel play a key role. Their assist- 
ance to line personnel includes: coordinating in- 
dividual speciality training, such as value engi- 
neering, with the activity's overall training 
program ; developing training devices ; providing 
and scheduling the use of training facilities ; train- 
ing of instructors in the teclmiques of training, i.e., 
"teaching tlle teachers how to teach ;" and many 
other types of assistance that only professional 
training people can provide. 

B . Training Phn 
,\ training plan should be prepared as a por- 

tion of t he overall value engineering program 
plan. I11 addition to those elements normally con- 
t ained in program plans, it should delineate : 

Ainnual training schedule for t.he overall or- 
ganization a.nd for each major f unctiona.1 
division. 
,issessment procedure to evaluate training 
effectiveness. 
-1 met hod for ileveloping an inhouse training 
capability (if none exists :ind the size of the 
or.ganization warrants). 

The est abl isllment of inhouse training capa- 
bil it y must reflect tlle needs of the organization. 
Theref ore, it is necessary that the personnel re- 
sponsible for this task be familiar with value en- 
gi~leering and wit11 the overall coinlmny or agency 
operatioil. Where no \.:due engineering program 
exists. the inliouse training capability may be 
:~c.l~ieved by obtaining initial training outside the 
organization. Some sources of vnlrle engineering 
t1Xillillp it1Y : 

Professional societies ( Society of American 
Value Engineers). 

Colleges/universities (UCLA, Northeastern 
LTniversit y, Boston College). ' 

Large defense contractors. 

Department of Defense agencies, shipyards, 
arsenals. 

Upon completion of this outside training, n Value 
Engineering Training Plan can be formulated 
which incorporates the organization's specific re- 
quirements. The next step would be to schedule 
the first inhouse workshop seminar utilizing the 
services of one or more of the sources listed above. 
I n  subsequent seminars, responsibility gradually 
would be shifted to inhouse personnel, ultimately 
clilminating in a complete inhouse value engineer- 
ing training capability. 

Summary 
Training is an important element of a compre- 

hensive value engineering program and requires 
proper emphasis if V.E. is to reach its full po- 
tential. .I planned training program is needed to 
provide the necessary skilled manpower to do the 
V.E. job. 

A distinction must be made between training 
full- time value engineers and training other oper- 
ating personnel. The training program for value 
engineers is necessarily more detailed and includes 
on-the-job training as well as formal instruction. 
Rotational assignments are often used to improve 
the value engineer's understanding of the complex 
nature of product value. 

The workshop seminars can serve as a first step 
in training value engineers and are a major source 
of V.E. training for other operating persolinel. 
Indoctrination activities are an appropriate train- 
ing de&e for personnel not directly involved ill 

the performance of valoe engineering. Other, less 
formal, training techniques employed are manuals 
and handbooks, bulletins and newsletters, t echni - 
cal meetings and displays. 

Responsibility for the training program should 
be assigned to a T.E. training coordinator. He 
sliould develop :wd implement n total training 
I .  The plan may include the development of 

inhouse tr:lining capability if the size of the 
organization justifies such :kn effort. 



Exhibit 1 

DATA PACKAGE FOR WORKSHOP PROJECTS 

This is not intended as an exhaustive listing of important considemtions, 
but is intended to  serve as 21, guide. 

Drmuings, Layouts or Sketches 
Next Assembly 
Aissembly 
Detail Parts 
Schematics 

Quality 
Field Services 

.C;pecijica,tion.g (Perf ornmnce. Model? Process) 
Customer 
Internal 

Cost (Ac tua l  a.nd/or A nticipated) Subcontractor 

Tooling 
Raw Material 
Outside Purchased Piwts, Tooling 
Inspection 
Fabrication 
Assembly 
Any Other Significant Elements 

Tooling Description 
Handling Equipment 
Planning Sheets 
Scrap Loss 
Lot Size 
Pncking m d  Shipping 

Contact Points (:\'cr~ne. Location., T e  leph.one) 
Responsible Designer 
Responsible Buyer 

Design Criteria and Status 
Intended Function 
Weight 
Reliability 
Known Problem Areas 
Design History 
Fabrication History 
Procureme,nt History 
,issocintecl Documentat ion 

Manuals 
Handbooks 
Reports 

Contract Dlzta 
Incentives 
Quantity Required 
Anticipated Fnt lire Quantity 

Responsible Cost Analyst Pu rclwsing Data 
Responsible Contract ,Idministrator Responsible Buyer 
Specialty Consultants Participating Vendors   he or^ 

Fabricat ion I'hotogrcrphs 



Exhibit 2 

TYPICAL VALUE ENGINEERING WORKSHOP SEMINAR 
CURRICULUM 

Session I 

10 minutes 
20 minutes 
20 minutes 
20 minut,es 
10 minutes 
1 5 minutes 

10 minutes 
15 minutes 
15 minutes 
15 minutes 
80 minutes 
30 minutes 
1 hour, 15 min. 
15 minutes 
30 minutes 

hours, DO min. 

Keynote 
Value Engineering's History, Concepts, Philosophj* 
General Orientation of Value Engineering Techniques 
The Importance of Evaluating our Habits and Attitudes 
Recognition of "Roadblocks" and Overcoming Them 
What Value Engineering Can Do for this Division or 

Operation 
Break 
Selection of Product for Study 
Get All the Facts 
Determine Costs 
Determine the Function 
Functional Workshop 
Lunch 
Put  a $ on the Specifications and Requirements 
Functional Workshop 
Project Work (Gather Project Information) 

Session I I  

Project Work (Gather Project Information) Correlate Project Information 
and Determine Project Function 

Session 111 

15 minutes 
30 minutes 
30 minutes 
15 minutes 
15 minutes 
2 hours 
1 hour, 15 min. 
1 hour, 45 min. 
2 hours 

Session IT ' 

Developing Alternatives 
C'rcntivi ty 
Creative Workshop 
Blast and Create 
Break 
C'rerttive Workshop (on Operation Projects) 
Lunch 
Project Work (Cret~tive Session on Project) 
Determine Function :ind ( 'rettte 

30 minutes Recap on Information Gathering and Development of 
Alternative Phases 

3 hours, 15 min. Project Work (Correlate 1nform:~tion From Func. t io~d 
: t r d  ('restive BM'orts) 

1 ~iour,  15 mill. 1 ~ 1 1 1 ~ 1 1  



Session V 

30 minutes 
15 minutes 
15 minutes 
15 minutes 
15 minutes 
15 minutes 
15 minutes 
1 hour, 45 min. 
1 hour, 15 min. 
15 minutes 
15 minutes 
15 minutes 
15 minutes 
15 minutes 
15 minutes 
2 hours, 15 min. 

Session VI  

60 minutes 
15 minutes 
15 minutes 
2 hours 
1 hour, 15 min. 
60 minutes 
15 minutes 
15 minutes 
2 hours, 15 rnin. 

Session V I I  

Project Work 

Session V I I I  

Project Work 

Session I X  
O hours, 45 min. 
1 hour, 15 rnin. 
15 minutes 
15 minutes 

Session X 

3 hours, 45 min. 
1 hour, 15 min. 
30 minutes 
1 11our-, 45 min. 

Every Idea Can Be Developed 
The Importance of Testing and Verification 
How To Refine Ideas 
Put a $ on Each Idea 
Evaluate the Function 
Evaluate by Comparison 
Break 
Project Work-Evaluate Ideas 
Lunch 
The Use of Specialty Vendors 
Consult Vendors 
Use Specialty Products, Processes and Materials 
Use Company and Industrial Specialists 
Use Company and Industrial Standards 
Break 
Project Work (Investigation of Project Ideas) 

Introduction of Specialty Suppliers 
Vendor Display Time 
Break 
Project Work 
Lunch 
Introduction of Specialty Suppliers 
Vendor Display Time 
Break 
Project Work 

Project Work 
Lunch 
Developing the Proposal 
Jlotivate Positive Action 
Projcct Work 

Projcct Work 
1,~1l(tll 
Vduc Engineering-u Sew Tool for Everyone To I!se 
Project Work (Wrl~p-up) 
,\I tintivcmerlt Yreserl t i it  ion 



Chapter VII 

MOTIVATION AND INCENTIVES 

Introduction A. PergonmZ 

I n  the commercial market costs rarely play 
second fiddle to delivery schedules and product 
performance. In  the defense industry concern 
about military effectiveness and desire to buy 
time tend to overwhelm pressures to cut costs. 
Everyone in the DOD/Industry complex accepts 
the principle that costs should be held dowu. The 
rewards for reducing costs (or penalities for  not 
reducing costs) are not, however, as  tangible in 
the military products business as they ar2 in the 
rommercial products business. Thus, there is a 
need for special motivating actions to  reduce cos'ts 
of military products-actions by both Government 
and contractor personnel. 

Tt has k e n  stated in previous chapters that 
organized value engineering progrtrms are an 
important means for achiw-ing cost reduction be- 
cause they focus on the cost of achieving required 
f nnc.t ion. Rut an o r p n  ized value engineering 
program mny still fail unless there is :i tangible 
r ~ w a r d  for implementing valid V.E. change 
proposals. 

This chapter discusses concepts and techniques 
for ilrotivating V.E. programs in the DOD/Indus- 
try wrnplex. 

Motivation Within DO0 
71Tithin the Department of Defense there are 

two composite groups c.oncerned with V.E. One 
group consists of people : the management. tech- 
nical, procurement and fiscal staffs twwciated wit 11 
t lw ~ a r i o u s  procurement or industrial activities, 
who provide the environment for the I7.F,. effort. 
~llitke the final evaluation of T.E. proposals :lnd, 
in some cases, perform tlir value engineering 
stuclies. The other g ro~ ip  is made up of the or- 
gall imt ions coiwernerl \\-it11 prodnct value, such as 

;I ~ w ~ a l s .  Jlipy:lrrls :rnrl proc~i renren t act iri t ies. 

One of the strongest motivating influences 
on personnel is the knowledge that their manage- 
ment supports the program and is closely follom- 
ing its progress. Evidence of management inter- 
est can be shown in a number of ways such as 
issuance of a management policy statement on the 
subject, appearance at  V.E. training sessions as 
guest speakers and participation in award cere- 
monies recognizing individual and group contri- 
but,ions to  the program. 

Outside of special awards, it  is not possible 
to provide direct financial incentives for Govern- 
ment personnel in the Department of Defense as 
a means of motivating superior effort in value en- 
gineering. ~ e v e r t h e l s s ,  shipyard or  arsenal 
commanding officers, procurement managers and 
system directors presently are evaluated on the 
efficiency of their organizations. Historically, 
the emphasis on the mt elements of their activi- 
ties has not been as strong as it is in private in- 
dustry. There are ways and means, however, 
such as fitness reports, evaluations for promotion 
and public recognition, to focus attention on the 
financial aspect of performance. The Depart - 
ment of Defense cannot be operated or judged in 
the same profit-oriented manner as private indus- 
try. Notwithstanding that, a specific re-emphasis 
of the importance of cost considerations should be 
made, especially as value engineering contributes 
to t,hern. Value engineering effort and etfective- 
iress should become an element of career and pro- 
motion evaluation for :dl Department of Defense 
personnel con~lected with B.E. 

13. Orgmizatiom 
For the Depai-tnrent of Defense as a whole, 

:111tl for major organizat.ions within it, certain 
wtions can be taken to motivate cost reduction 
efl'orts, i~lcluding value engineering. Those 
actions involve the est:tblishment and enforcement 
of basic wst i=e(llict io11 policies, such as the current 



DOD Cost Reduction Program. The Office of the 
Secretary of Defense provides policy for the De- 
partment of Defense as a whole. The, policies 
must be implemented by each Service, command 
and activity in s manner which clearly sets tar- 
ge t s  establishes methods for evaluating progress 
against the targets and provides means for assign- 
ing specific responsibilities for the actions required 
to  meet the targets. The specific implementing 
policies and directives must be tailored to the 
needs md procedures of each organization. 

Motivation in Industry 

When dealing with the problem of motivating 
defense industry, i t  is again necessary, as in the 
case of DOD, to distinguish between those moti- 
vating forces aimed a t  persons and those directed 
toward organizations. A discussion of the moti- 
vating techniques directed a t  each of these groups 
is presented below. 
-1. Personnel 

Within industry there are two categories of 
personnel concerned with value engineering activ- 
ities. One group consists of those people who do 
the actml value engineering work. The other 
group includes the peripheral groups which pro- 
vide service or evaluation assistance to the V.E. 
group, its well :LS management which provides 
overall direction and policy for  the V.E. function. 

For both these groups, the same motivating 
techniques described for use in the Department of 
Defense apply equally well. Since private indus- 
try has more flexibility than the Department of 
Defense ill matters of promot ion, eralnation, 
ra ises. c : ~  reer enhanrenlent, et c., the techniques can 
be more easily applied. I n  ndditioir, industry can 
use such techniques as financial awards and 110- 

nnses as well as incentive plans based directly on 
performance. 1ndust)ry sho~dil take advantage 
of its greater flexibility in motivating superior 
performance hy those persons or groups con- 
nected wit11 or  responsible for V.E. 

R. Pompmien nnrZ Orgnn.kznt t i o m  
For industry as :l  hole, and specific com- 

p n i e s  or organizations within ii~clustry. there are 
several mot ivating forces prompt inp the we of 
ralue engineering, all related directly or indirectly 
to increased earnings and profits. One of those 
factors is the part which V.E. can play in improv- 
ing a company's future cornpetit i re  position. 111- 
timat el? leading to illclwsed lmsiness :ind higher 
1,rofit s. 

Another of the motivating forces behind value 
engineering is a company's desire to show the cus- 
tomer (DOD) that active, fruitful efforts are 
being made to reduce costs and increase the value 
of defense products. Although cost reduction al- 
ways has been important to defense contractors, 
it, is even more so today in view of the specific con- 
tinuing require.inents for  efficiency demanded by 
DOD. 

I n  addit,ion to increasing a company's ability 
to wmpete effectively for new business and satis- 
fying the customer, value engineering provides 
another important benefit : increased profit on fu- 
ture and existing business through financial in- 
centives provided for successful V.E. efforts. The 
formal and legal approach to those financial in- 
centjives is contained in Section I, P a r t  17, of the 
.irmed Services Procurement Regulations. Since 
the ASPR provisions serve as the basis of all V.E. 
efforts connected with defense hardware, a discus- 
sion of the basic concepts underlying them is pre- 
sented in this Handbook. 

Financial Incentives Provided in ASPR 

To ensure a clearer and more complete under- 
standing of the ASPR financial incentives for 
value engineering it is necessary, before discuss- 
ing the incentives themselves, to discuss briefly 
the ASPR definition of value engineeriilg, the 
t,ype of V.E. effort to which ASPR is directed and 
the part  which V.E. is considered to  play in (*on- 
tract performance. 

I n  this Handbook, value engineering is de- 
scribed : ~ n d  defined rigorously with primary em- 
phasis on how it is performed. I n  ASPR. how- 
ever, the definition of value engineerinv is based F 
more on the kinds of results to be obtained from 
it, ;1nd descripitions of some of the areas where it 
can be applied. .Uthough :L comparison may in- 
dicnt)e diferences between the two definitions, 
careful study will show that there is no conflict 
between them. The reason that any diflerence 
exists is because the ,WPR clefinitiorl is intended 
for  contractual use, while the Handbook definition 
is intended for the me of those engaged in cloing 
01- nlannginp d u e  engineering. 

It  is also irnl)ort:tnt to irote t h t  the lv.K. ett'ort 
(~mtenlpl ;~  terl by the .4SPR is t hilt wltivll 1e:tds 
to changes rwpc;rinq (:o r e ~ n  m ~ r ~ t  rrl)pro r v 7 .  I t  



fixed price Government contracts, the contract or 
usually keeps 100% of the savings. This Hand- 
book is directed to all V.E. efforts, but primarily 
to efforts leading to changes which require DOD 
:~pprovaI. 

The use of V.E. by :L contractor is (*onsidered to 
be an effort additional to what is ordinarily re- 
quired of him because V.E., as far as the ,MPR 
is concerned, is intended to lead to changes in 
1vha.t the customer (DOD) originally specified as 
required in a given product, system or item. In  
other words, V.E. challenges existing products, 
designs and specifications with the goal of finding 
:uld eliminnt ing unnecessary cost. This concept, 
xs well those already presented above, plays 
an important part, in the ASPR incentive 
y rovisions. 

Alt.hough a number of diflerent techniques haw 
been used to provide contractors with finan- 
cial motivation for doing value engineering, the 
current approaches essentially fall into two 
categories. One is through the provision of incen- 
tives based on actual results achieved from ~ o l u n -  
tnry contractor V.E. programs. The second is 
through the inclusion in some contracts of specific 
pr0gra.m requirements for V.E., d l 1  direct DOD 
funding and such control and monitoring as is 
ordinarily required to ensure compliance with con- 
tract requirements. Each of those approaches is 
discussed below. 
A. Incentive Provisim~ 

The incentive method specified in *WPR 
for motivating cost reduction through value engi- 
neering is to allow contractors to share in V.E. 
savings. Sharing of savings is a basic element 
of the incentive concept because it ties results and 
reward t opether. 

Other important elements of the incentive 
concept are the risk which the contractor takes in 
doing value engineering and the amount of profit 
which the contractor can earn by investing his 
available resources in cost reduction techniques. 
Those elements are compensated for in the in- 
wnt-ive approach to value engineering by adjust- 
ing the ratio by which contractor and gorernment 
share in sal-ings. Thus, depending on the circum- 
stances, the saving-sharing ratio will m1-y from 
(wilt r-act to contract. 

The principle of tying reward to risk tlwough 
sllaring s i v i i l p  is the same principle its the one 
applied to the cost element of contract performance 
in the rsrioas incentire vontrxcts currently king 

used by the Department of Defense. Applicstion 
of the principle to V.E. should present no new 
problems to those presently engaged in defense 
business. 

The risk and alternative invwtment concepts, 
although they may be similar in some respects to 
present incentive contracts, nevertheless are 
unique when applied to value engineering. The 
risk element is heavily influenced by the fact that 
value engineering proposals are subject to govern- 
ment approval before they can be implemented. 
Thus, a contractor performing value engineering 
is not completely in control of the results of his 
efforts. The risk of disapproval is taken into ac- 
count when setting the saving-sharing ratio. 

The alternative investment concept is based 
on an awareness that contractors constantly choose 
among alternative investment opportunities. A 
contractor will tend to channel his resources of 
time, money, and manpower into those areas or 
projects which return the greatest profit to him. 
I n  the cost reduction areas, for example, value 
engineering is but one of a number of useful tools 
available to a contractor. Since V.E. can benefit 
many DOD projects other than the specific con- 
tract to which i t  is originally applied, it is desir- 
able for DOD to encourage contractors to select 
V.E. efforts in preference to other efforts with 
only limited cost reduction application. Again, 
as in the case of the risk element, the saving-shar- 
ing ratio is adjusted toward that end. 

Specific details and guidelines are contained 
in the ASPR for determining what saving-sharing 
ratio to use for each type of contract and under 
what conditions. 

B. Program R e q u i ~ m t s  
Under certain conditions, i t  will be in the 

best interest of the government to make value 
engineering -a required contractor action rather 
than making the use of V.E. optional as in t,he 
case of the incentive provision approach discussed 
above. ASPR recognizes the need for required 
V.E. programs under some contracts and provides 
methods for including them in the contracts. The 
itpproach is to describe the type of program 
desired, sometimes including specifications, and 
then to 12quire that the contractor establish and 
maintain the described program at tl memured 
level of effort. As would be expected, the quality 
and quantity of results produced by the program 
will be follo\red closely by the DOD contract 
;tdministrators. 



The situations which might call for use of the 
required program approach to value engineering 
usually involve either or both of the following 
circumstances : 

First, in a development contract the nature of 
the contract may be such that it is desirable to 
apply V.E. to the product or system immediately 
after initial design efforts. In  some cases of this 
type, detailed cost data are not available promptly 
enough to permit an accurate determination of the 
savings produced by the V.E. effort.. Under them 
circumstances, opportunities for saving-sharing 
by t,he contractor may be severely limited, and the 
incentive for doing V.E. on a voluntary basis 
virtually non-existent. The required program 
may be the only practical way to obtain V.E. 
efforts of the type and level desired. 

Second, a contract may of itself offer little 
opportunity for sufficient savings generation to 
motivate contractor V.E. efforts. For example, 
the contract may be too small or of too short dura- 
tion to permit the development, evaluation and 
implementation of V.E. proposals. The govern- 
ment may, however, be aware of other similar con- 
tracts in planning or in being which could benefit 
indirectly from V.E. performed in the contract. 
I n  such a case, use of the required program ap- 
proach would be the only way to obtain the desired 
V.E. effort. 

Summary 

Provision of effective motivating forces for the 
V. E. effort requires the use of techniques directed 
i ~ t  the personnel involved in the effort and at  the 

organizations of which they are members, for both 
the Department of Defense and industry. For 
personnel in DOD the two main sources of motiva- 
tion are : ( 1) management's overt demonstration of 
support for the program; and (2) the considera- 
tion in the evaluation of individual performance, 
of contribution to product value. For DOD 
groups and organizations, establishment of basic 
cost reduction policies, together with the setting 
of specific targets for wst reduction, serve as the 
primary means of motivating superior per- 
formance, especially when coupled with reporting 
systems to measure progress. 

For personnel in industry, the same techniques 
applied to DOD personnel can be used, plus addi- 
tional devices such as awards and bonuses. 

For companies as a whole the desire to improve 
competitive position and achieve customer satis- 
faction serve in part to motivate the performance 
of value engineering. I n  addition, financial in- 
centives are used to spur extra effort. Such in- 
centives are described in ASPR, and consist of 
two approaches : 

Incentive provisions which provide for shar- 
ing between the Department of Defense and 
the contractor of savings generated by V. E. 
efforts performed voluntarily by the con- 
tractor. 

Required program efforts of DOD-specified 
scope, level and type. 

Each approach has its merits depending upon 
the specific situation t,o which it is applied. 



PROGRAM CONTROL 

Chapter Vlll 

Introduction 

Any management program, if it is to be success- 
ful m d  attain its full potential, requires close con- 
trol mcl monitorship by those responsible for 
achieving its objectives. This is p n r t i d a r l y  true 
of value engineering because of the critical need 
to :dloc~te scarce technical tdents  in manner 
wliicli maximizes the return on their use. 

T h e e  basic devices are required to control a 
value engineering program : the establishment of 
t:trget snvinps, :L report ing system :111cl an ttuclit 
system. Escli of these iloiit rol devices is disc~ksed 
in this chapter. Collectively they p~m-icle :I means 
to accnra t ply inenslire the progress of the 1wogr:lln 
and :I method of directing value engineering 
efl'orts toward a maximum contribntion to prorlwt 
value. 

Savings Targets 

I n  order to obtain mnximum savings from the 
value engineering of military llarclware, i t  is im- 
~or t a i i t  to establish realistic savings goals. These 
go:tls iclent i fy ~)erfoiw~;tiice t nrgets for  those en- 
gagetl in the V.11;. effort. Tlley piwritle ail :ltldetl 
impetus to the 17.1',. pwnp  TO concent~xte tlleir 
efforts on projects promising the greatest dollar 
lsetl1rll per 1m111 11o111. of T.K. eff01.t. 

It  is desirable to I)i*eak clown targets :IS much 
:IS possible so that each level of V.E. effort has :I 
e c  0 1  Since the I):wic ol)ject i\-e of Y.E. is 
to reduce rost s. targets slmuld ill ~ ; \ y i  lw expressed 
il l  terms of c1oll:u.s. 1Tllerc1-el* possil)le, target 
I)i~c:~kdow11..; >lioulcl 1~ establi>lletl oil indi\-ic1u:tl 
~)rojecats ;lil(l ei-eli on l)icv-es of liarcln-:tree 

T:lrgets Aoulcl he set ;lt 1*easonahle levels : 
"1~ei\~ol\itbIe" in this contest 11le:lns t ll:lt the tiirget 
slioulcl not l)t. set so high as to 1)e ~lllt\ttiiini~l)le nor 
h ~ l t l  it 1~ so low as to iwluire little etYo1.t to 
t.sc*eetl it. Tlw t:tlSget Ie\-cll ~liollltl Iw :;~tt;ii~tal)le 
only by :I ..;111)erio1. t~flol.t. 

It is difficult to proride precise instructions on 
the setting of targets because several key variables 
atfed the level of savings that can be :tcl~ieuecl 
tlmonph value eiigiiieering (see ('liaptes V) . 
However, two of thonlb" can be st atecl. 

First. a l t h o ~ g h  many examples of net savings 
to cost ratios of fifteeil to one and higher can be 
documented, ;t reasonable ratio of return is gen- 
erally held to he ten to one (except for derelop- 
ment progrmns calling for only limited produc- 
tion of end items; see page 36). Therefore, one 
method of establishing a savings target is to com- 
pute the anticipated cost of the V.E.. effort and 
multiply it hy ten to establish a savings target. A 
seconcl method of computing a target figure is to 
:tswine :ul arerage level of cost reductioi~ tllrough 
vi~llie engineering on the entire !)rodnct mix. To 
clnrify this latter method, assume a procluct com- 
posed of ten parts or con~ponents. Since it 
normally will not be possible to subject all ten corn- 
ponents to :I detailed V.E. nn:llysis. the :~pplirn- 
tion of n priority selection system will indicate 
the three or four items t l ~ t  are to be nnnlyzed in 
clepth (see Cliapter 111) . tl1011gh 20%, :N5- or 
el-~11 405% rednction in cost of a component often 
is i~c*hie\-ecl tliroupll T.E.. tlle total cost of tlie end 
produ(*r obviously is not reduced this 1n11cli. .in 
across-t lie-l)o:~rcl figure of 5% total cost reduction 
is i.e:lson:ll)lc. :I 11 t l  t nrget s (xn  1w estahl ished on 
this Imis. 

T:~rgets should not be establisliecl and then for- 
gotten. They iiiust he given contin~ied publicity. 
P1wgi.e;~ to\\-:lrd the tiusgets must be mei~snred on 

o i l  e l  tlll*o~lgI~ ilnotllei* o r :  WII t 1.01 

Reporting System 



Reduction Program, which requires the reporting 
of value engineering savings in addition to sav- 
ings achieved in many other cost reduction areas. 
The program control reporting system is necessar- 
ily more detailed than the DOD Cost Recluctioii 
Prograin system because the former is one of the 
tools by ~vlrich a T.E. program is directly managed 
while the latter is designed to report end results. 
The two reporting systems are complement ary, not 
duplicative. 

Listed below are items of inforination which 
normally mould be included in a V.E. program 
control reporting system within a contractor or  
Government industrial activity. A t  higher re- 
porting levels, not :dl i t e m  would appear and of 
those that do appear many ~ w u l d  be summnrized 
rather than reported in detail. 

Identification of the preparing unit. 
Date the report was prepared. 
Time period covered by the report. 
Number of V.E. projects currently under 
study. 
Estimated potential dollar savings on proj- 
ects ~ inde r  stndy. 
Number of V.E. proposals currently under 
eval~iation, either in house or by customer. 
Estimated dollar savings on proposals uilder 
evaluation, if approved. 
Breakdown of "age" of proposals under evtll- 
uation-0 to 90 days. 90 to 160 dnys, over 180 
days. 
Number of Y.E. projects ilpp~o\red :uld im- 
plemented-the reporting period and year to 
date. 
Dollar savings of approved and implemented 
projects (only net savings shoald be re- 
ported) -for the reporting period to  date 
:1nd also further broken clo1vn by the savings 
to be accomplislred in the current year and in 
future years. 
Number of personnel e lpgeci  more than half 
time in V.E. work. 
Total cost of T.E. P P O ~ ~ I I I I I ,  last twelve 
moil ths. 
h t i o  of savings to (.ost of pro,or:w, last 
t velve n~ontlls. 
Individual 1 isting of l)n) ject s spproi-ed by 
customer during current reporting period, 
including brief descriptio~l, vast of the project 
and net savings attained. 

I n  addition to reporting the items listed above 
concerning its own inhouse V.E. program, DOD 
procuring activities should report the following 
data on contractor V.E. programs. 

S u n h e r  of active contracts containing V.E. 
provisions broken down by type of provisions 
iwpired funded effort or  savings sharing 

1)ollar value of active contracts containing 
P.13. provisions broken down by type of pro- 
vision ( a s  above). 
S n n l l ~ r  of V.E. proposals approved for im- 
p1ement:ltion this month and year to date. 

0 Ih l lnr  savings (DO11 net portion only) on 
;~pprored T.E. changes implemented-this 
reporting period and year to date and also 
further broken down by the savings to be 
~ccomplished in the current year and in fu- 
ture years. 
S u m k r  of V.E. cllanpe proposals currently 
under evaluilt ion. 
Estimated dollar savings on proposals iinder 
evaluation if approved. 
Breakdown of "irge" of proposals nader eval- 
wtion-0 to 90 clays. 00 to 180 dnys, over 
180 clays. 
List of proposills spproved during current 
reporting period, inclnding brief description 
of proposal. DOD net s;rvi~lgs anticipated, 
rontrwtor sllicre of savings ( i f  any) and ill)- 

plicability of cllunge elsewhere, if feasible. 

For inost twtivities. the above t l t~ t ;~  (*an be :cr- 
ranged on :I, single sheet of standard size paper 
using the reverse side for the individual item 

Audit System 

The re.porting system provides :L quantitative 
ine:~surenleirt of the V.13. progr:m. .idequate 
1xngr:un control also requires a qualitative evalu- 
at ion of the V.E. eifort. This can be nccomplisl~ed 
best I)y : ~ I I  on-site  lidit it. 

\'.E :~udits c;ur be of several vtlrieties: inter- 
nally within DOD or within contractor establisll- 

Ikgnnlless of tlle type, the substance of the audit 
sl~oultl be the same. I t  should include ;ln exanli- 
nation of  tlle o~.p:tniz:ttioir, st:~fting, procedures 
:~ntl I)~ltlgets of the \'.I{. function. I n  udclition 
to ev:lluutiilg the gene~a l  effectiveness and tech- 



nical competence of the V.E. units, the audit team 
slloulcl make whatever inquiries are appropriate 
to cletermine the level of acceptance of the V.E. 
function throughont, the organization. Further- 
more, the audit team sllould perform a detailed 
:malysis of reported V.E. savings to  verify their 
validity. 

I n  order to ininin~ize the cost of V.E. audits, 
they sl~oulcl be integrated into :tlre:tdy estttblished 
audit. fuiwt ions. 111 itddit ion to ini i~i inizi i ;~ costs, 
this npproo"c1l ttvoicls the creation of an additional 
irritant to operating personnel. 

The frequency of audits depends upon available 
luaill~owcr resources. Generally throughout in- 
dustry and Governn~ent, a, scarcity of qualified 
auditing personnel results in a less frequent audit- 
ing cycle than is desirable. Since the V.E. nuclit 
normally will be integratecl into :ti1 established 
auclit function, it follows that they probably will 
not be clone as often as they should. Once a year 
is :t reasonable cycle; however, it  may be difficult 
to tichieve this in actual practice. 

To provide more specific guidance on the nature 
of the T7.II:. audit, ;I list of representative questions 
to be asked by the audit team is included as Es- 
hibit 1 to this chapter. 

Summary 

Maint:~ining an effective value engineering pro- 
p u n  requires continuous monitoring and control. 

Three basic control devices are essential. Set- 
ting savings targets provides an incentive for  per- 
formance and assists in determining priorities and 
allocating resources. Targets must not be set too 
high or too low but rather a t  levels which can be 
achieved by a superior performance. Precise rules 
for setting target levels do not apply across the 
board l~ecause of differences in product mix, V.E. 
capability, size of the organization, etc. Broad 
targets, llowever, can often be set by (1) multi- 
plying the cost of the V.E. effort by ten, or (2 )  
taking 5 %  of the total product dollar volume. 
Tlle reporting system measures progress ton-ard 
the targets nncl provides a quantitative measure- 
ment of the piogmnl. A well-designed reporting 
spstein slloulcl be concise, responsive, ~tccurztte and 
t inlely. Sunmary reports should be einployvecl for 
higher-level use. The concept of "reporting by 
exception" should be utilized wherever appropri- 
ate. The nudit system provides an on-site qualita- 
tive ine:tsureirient of the V.E. program as well as 
11 verification of reported savings. V.E. audits 
sl~ould be integrated with existing audit functions 
to ininimize cost. Audits slloulcl be on a mnual  
basis, but this requirement may have to be relaxed 
because of Ileavy workloacls. The use of the three 
control devices will assist management to obtain 
rnaxinluiil return on its value engineering invest- 
ment. 



Exhibit 1 

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

1. Does the organization have :L polic4y statement regarding value engi- 
neering ? 

2. Are imple~nent~ation procedures publislled and in use? 
3. Does maliagerneiit exhibit :I consistent and continuing interest in the 

program ? 
4. Are specific actions taken to "close the loop" after value engineering 

poposals have been generated ? 
5. Does the orgnnization select its ri~lue engineering projects on a SYS- 

tematic b,clSis? 
6. What is the :tveim:tge savings-to-cost ratio achieved by the value engi- 

neering program ? 
m 
4 . Is the value engineering eff 01% organized in an effective manner ? 
8. Is the value engineering program adequately staffed? 
9. Is  management setting realistic targets for the value engineefi~g 

effort ? 
10. Does the V.E. reporting system :tccmately report the progress of the 

program ? 
11. .\re there periodic audits of t lie value engineering f ~ulction ? 
12. I s  there a formal procedure for documenting and auditing savings 

resulting from value engineering efforts ! 
18. Is  m:magement providing ;deqll:~te incentives for the performance of 

vdue engineering '! 
1 r e  internal reviews of value engineering c h n g e  proposals suffi- 

(*iently cletailed a i d  :tn:tl~tic:tl so its to ensure ;I high percentage of acceptance 
of proposals by the customer? 

15. .Ire lT.E. proposals given pinper :tt tent ion by project supervision ? 
16. Does the org:mizntion use the pnrcl~sing agents' talents and experi- 

ence in design reviews, 11:~rd11-:u.e im:ilysis, semini~rs, and task f o r m ?  
17. Does value engineering \ v o ~ I <  with the material depart.ment to search 

for :mcl clisse~nin:tte information on new in:~terials, processes, components, and 
specialty suppliers ? 

18. -ire value (*heck lists inclnclecl in :ill itpplicable RFQ's? With what 
results ? 

19. How oftell (lo the heacls of value engineering activities attand value- 
oriel1 ted 1 i t  I : i ildustrii~l ~ o n f  erences itlld meetings outside the 
olpttiiiza t ion ! 

20. noes 1n:ul:tgenlent support i L  \.ill ue eligineering training program ? 
21. W l ~ t  is t lie (liu.i\t ion of formal traiiiiiig seminars ! 
93. 7 V 1 ~  is the genei-:tl reuctaion. co~nnlent, and criticism elicited from 

1)iil.t ici1)itllts iit the c'ollcl i~sion of the seinillnr ! 
3:. How -11itnble :Lime the projects selevted for semin:tr training? 
24. Wl1:rt is the spwt r11111 of 1)lnjzrts selected for seminars? 



25. Have accurate costs of parts, p m ,  materials, labor, and all 
charges been obtained for seminar projects? 

26. Have worthwhile 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 nccomplishments 9 


