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SECTION I lNTRODUCTlON 

Part 1. The History of Value Analysis/ Engineering 

The end of World War II marked the beginn~ng of tllc 
end of horse and buggy approaches to cost reduction ml 
industrial cost effectiveness. To one man of unusual toro- 
sight, Mr. Harry Erlicher, Vlce Pres~dent of Mnnufac trrr~ng 
-General Electric Company, it was a perlod whcrc in- 
novation was forced by material shortages. The rosults of  

these changes, he observed, often were lower cost5 m c l  
improved products. This caused h ~ m  to th111h ,ilonf: thcb 
lines of more intentional approaches and organvcd 
methods to give their customers more for their moricy, 
greater Value. 

The outgrowth of this was that a man nnmcd Larry 
Miles was assigned the task, defincd generally '1s " f~nd n 
more effective way to improve product Value) " Th~s wal\ 
in 1947. For the next f~ve ycnrs, Mr. Mllcs 2nd 111s a\- 
sociates researched in the arca of product costs ancl 
value. They performed many analyses of valucb to sc,~rc h 
out unnecessary costs. Gradually they accurni~l~itt~cl ,I 
package of techniques and aqsemhled n system k n o ~  11 

Value Analysis. As a result of ncarly n three m~l l lon dollar 
investment a new methodology w,ls dcvclopcd, t c > \ ~ c . ( l  
and proven to be highly effect~ve 

While many people became acquarntctl with Vc\lt~c' 
Analysis during this development period, wa\ not un t~ l  
1952 that i t  began its rapid growth throughout ~ntiustry 
In this year, Mr. Miles conducttd the flrst Vcilirc Analysis 
workshop seminar. Some sixty people from varlou\ (;tin 

era1 Electric plants and buslness funct1on5 ol)ta~nclcl 100 
hours of basic training in Value Analysis techn1quc~5. M,iny 
of these people returned to their plants 8 5  full tlmc' Valr~r 
Analysts and started V.A. programs. From tht. seminar 
and the various departmental actrv~ties th~s npproac I) to 
cost reduction received natronwide publ~city Morclovtar, 
many representatives of other companlek, attcndfd V A 
seminars as suppliers or worked with Valuc An,lly\ts on 
cost reduction projects. As a result the tt)c-hn~qirc\ wcro 
adopted by many different industr~es. Org,ln~/at~ons \(I( t i  
as the National Association of Purch'ls~ng Agent5 ,~ncl 
publications such as "Purchasing" prornotcd i r s r  of thv 
techniques. 

In the late 50s, trade associatlon5 such as the Clcc-tronl~ 
Industries Association endorsed Value Analysis ,ind es- 
tablished committees with rncmbers from Industry ,~nd  
Government to promote Value An,ilysis as an industr~nl 
and professional activ~ty. The EIA conducted three n ~ l -  
tional conferences on Value Analysls which drd much to 
arouse the interest and pa r t i c~p~ t~on  by industry and 
Government. In 1959 the Society of Amer~can Value 
Engineers was formed in Washington, D. C. to 11nitc all 
practitioners and promote the growth of t t i r  profcl5s1on. 

As a result of these activities ,ind thc outst~ndrng rc5trlts 
produced by the application of V.A. techniques, the v ~ s t  

majority of Anicbric.;~n industry today has adopted these 
cmncq,ts to t i ~ l p  thcm improve profits and their com- 
~xt i t ive position. 

Since the rniclcll~~ I;Oc, when thr Navy Rirrcau of Ships 
lwccirnc intcrc.stcvj in the C;cricral Electric: Value Analysis 
progr'im and cstnblishcd a Value Engineering Branch, the 
(;overnment's intcrc.st In this field has continuctd to grow. 
I t  rnigtit be pointcci out here that the terms Value Analysis 
,~ncl Value Engineering arc considered synonymous as far 
as an identification of the methodology i s  concerned. 
IJsrlally the word "engineering" is used when the tech- 
niqrrcs nrrr applied during product design and develop- 
mc>nt.. Whilr: tho Navy's early interest in Value Analysis 
was to help thcm redurc? ttic cost of shipbuilding, it soon 
Iwc-,irnr\ cvidcnt- that all Govcrnmcntal agencies could 
c>rnploy t t i c x  concepts hoth to help them reduce internal 
cSxpcnsos and to reduce the cost of purchased equip- 
rncnts. 

1 1  was toward this latter objective that the Value En- 
!:iricvring Contr,~c-tu,ll Clauses came into existence. Start- 
in): ;IS n means t o  motivntc? Navy contractors to apply 
Vnltrc? Analysis, the concept attracted the interest of other 
(;ovornnlcnt hr;lnctics and finally was adopted by the 
13rp,irtnicnt of Dcfcnso and applied as a mandatory part 
of ,111 (.;ovcrrirr~c~nt procilrcrnonl. Today, the Armed Serv- 
iros I'rocr~rcnwn t Regulations !ASI'R) specify that a l l  con- 
tr,lc.ts ovcr certain doll i~r v,~lue must include either a V.E. 
I'rogram or Inccvtivc:, clnirsc. A Program clause requires 
t h t  the contr~ctor do value engineering as a funded line 
itvrn in the conlract and provides for limited sharing of 
,lny savings. An Incentive clause provides an opportunity 
for the. contr,lctor to sharc! ;i greater percentage of the net 
s,.tvinl:s which result from J V.E. proposal which he sub- 
m~ls. Th(: prol~osal suggests a lower cost way the Govern- 
rncnt can o h t ~ i n  thct desired function. The contractor can 
also share in the savings rcalircld in follow-on contracts 
(future acc~irisition) ancl operational costs (collateral sav- 
ings). In these ways the Government i s  encouraging full 
irtilization of Value Analysis techniques by all contractors, 
prirnc ,ind sub. 

In addition, many state and municipal Governments 
hwe  adoptcd Value Analysis programs to h d p  reduce 
operating expenses. Massachusetts was one of the first to 
initiate such a program. 

Thus, the concepts and techniques of Value Analysis 
hwc  sprc,~d throughout the world in both industry and 
Government. I t  hc~s grown and been widely accepted 
bcc,iuw it gets rcslrlts. It provides a modern day, or- 
g,in17cd, systtlmntic- ,~pproach to the problem of reducing 
costs. I t  can rcmcwc Inrgcl amounts of unnecessary costs 
In your business as it has done successfully in thousands 
of other businesses. 



SECTION I I N T R O D U C T I O N  

Part 2. Why Unnecessary Costs 

1. DEFINITION 
In value engineering, irnnoccssary c-osts ,Ira (IcCincd '1.1 

those costs which do not c:ontrit)rrte to the firnction of 
the product or service. 

2. DISCUSSION 

It is not difficult to identify high cost areas iri a product 
or service. In the early stages of development this is done 
by cost estimating techniques and in I,ltcr stagcss by cost 
accounting. The difficulty has been in iclc.ntifying thow 
portions of the high cost ,lrc3Js tli,~t are ~II)II(Y ctsj;lry. Tlw 
functional approach used in V.C. work proviclcs this 
identification. Unnecessary costs exist in wory protlrlc t or 
service. They result from: 

1. Overspecifications. 

2. Excessive requirements. 

3. Inclusion of "nice-to-have" features. 

4. Inclusion of non-essential redundancy. 

5. Over-design for expediency. 

On the surface these appear to be things that could be 
avoided and thus we could easily avoid all the uncie- 
sirable unnecessary costs. t lowcvc*r, tho prot)lcrn is milch 
more comple~~and concerns many human, technical ' ~ n d  
organizational aspects. Some of these will I)e discussd 
in this section to show that: 

No one purposely inserts unnecessary costs, 

The finger should not I->e pointcd a t  any one group, 
and 

An understanding of the reasons for unnecessary 
costs will help prevent their existence. 

3. REASONS FOR UNNECESSARY COSTS 

3.1 Shortage of Time 

When a customer necds a product there is a rush to 
provide the need as quickly as  possible, hopefully as soon 
as or earlier than the competition. Tight schedules do not 
permit the complete creating, searching, testing and 
evaluating necessary to provide the customer's require- 
ments at the lowest possible cost. Schedule deadlines 
often force decisions for the purpose of expediency and 
result in over-designs which inadvertcbntly include un- 
necessary costs. 

3.2 Difficulty in Measuring of Value 

Decision-making in performance-oriented work can l ~ c  
based upon tests and measurement. Valuc oriented work 
trad~tionally has been more difficult to mcasure. I f  a 
decision brings about poor performance, tests will show 
it. We have not applied tcsts for value to the samc de- 
gree of intensity, if at all. Thus, unnecessary costs (-<In 
creep in unobserved. 

3.3 Difficulty in Gathering Information 

3.3.2 P~>CSII3II I I Y  Or MISUNDFK5TANDING--Cc,m- 
mun~c ,~ t~o~ i~ , ,  110th vc\rl),ll and ~r i t1c.n~ arc) not free from 
rnislnttlrl)r(>tal~o~i Th(a sourcc. of many poor actions and 
wrorij: d ( ~  I.IIOI~\ trcl( (3 back to original misi~nclerstar~ding. 
"What wc. ~houglit ti(. s , l rc l  w,~s not what l i ~  n ~ o ~ n ! . "  

3.3.3 LA('K O F  1I)FAS-Thv cont~nual and expintl~ng 
flow of new ~d(.as, 11c.w rn,~tc>rt,lls, rww procli~cts ancl rww 
processes c ompoirncls thc difflt ulty of g'lthering informa- 
tion. I ,~ck of ncw ideas oftcn forces expedient prol~lem 
solutions basod upon past cxpcriencc or nc,lrly related 
informat ton rli tlicr t h,in on ncw crc<l t~vc approaches. Un- 
necessary cost\ will enter into c,~ch phase of a product 
llfe cytlt. In whit h tlicrc 1s lack of consideration of any 
applic,~blc ~nformat~on. 

3.4 Humin Factors 

3.4.1 t IAl3lT$ AN1 A l I ITI IIDFS--People have a h,lt)lt of 
Irking cert,1111 t l l 1 r 1 ) : 4  ,~nd  cli\llk~ng othors Thoy arc 
bas~c r~lly (-r(',~t t l r ~ ,  of I i ,~b~t .  I hclr past exl)cbrrt3nccs, I)(&- 
I1cf5, arid tr,itIli~ons c,tusc thcm to set up a partrcul,~r 
h,ib~t patl(.rn In wh,rt tlic)y t h~nk  and do. If a new method 
1s different from 1111s p,~ttcrn, ,In attltucic of resistance IS 

gencrat~cl t i , l l ) ~ t s   to,^( t i  them to solve srmilar problems 
In proven wllys Atl~tudes perpetuate habits which cause 
ilnnecessary ( osts. 

3.4.2 t IONFST WRONG BELIFFS-People are sincere in 
their helioCs Thc3lr own past experience dictates that 
t crt,lln th~ngs niust he fact. Thcy are reluctant to retry or 
rrcons~der an approach to a situation which was unsuc- 
c-essful in their last c.xpcrrenccl. 

"Don't use plastics-they're too brittle" 
"You can't cast a piece that large" 

Many beliefs, although honest, can be incorrect and far 
from the existing facts. 

3.4.3 RISK OF PERSONAL LOSS-People are conserva- 
Irvtl by narllrc>. Th(by know t t ~ ~ ~ t  anything that i s  done over 
and over ,l!;arn 1s rnorc. surv than something new. Any de- 
cision which involves something new i5 a risk. In the 
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event of failure this could bring about personal loss to 
the decision-maker. Decisions, therefore, are generally 
made to "stick-to-channels" rather than try something 

new. Risk of personal loss is the basic cause of over- 
specification, excessive requirements and overdesign. Tol- 
erances are tightened, margins of safety ,Ire added to 
requirements, redundancies are included and structures 
are "beefed-up." As a result costs are driven up out of 
proportion to the value of the product or service. 

3.5 Lack of Motivation 

3.5.1 LACK OF PERSONAL INTEREST-Some pcople 
have little concern for the impact their decisions have on 
cost. They feel that, because they are not spending their 
own money, the cost is not important. Pressures for meet- 
ing performance requirements on tight schedules causc 
individuals to avoid the cost problems. 

3.5.2 LACK OF MANAGEMENT ENDORSEMENTS -Al- 
though people may not be personally interested in CO\ I  

problems they can still be motivated by their superiors. 
But when a manager shows little interest, docs not pro- 
vide cost visibility and does not set a cost c.onwous 
climate, it i s  indicative that he does not endorsc. tht. 
reduction of unnecessary costs. Other indicators are: 

1. Not pinpointing cost responsibility 

2. Assigning responsibility for cost as a part time job. 

3. Placing the responsibility at a low level in thcl or- 
ganization or splitting responsibility. 

4. Failure to measure cost performance. 

Part 3. 

Such situations permit the existence of large amounts of 
unnecessdry costs. 

3.5.3 LACK OF ACCEPTANCE----Unnecessary cost will 
pcbrsist in a product or service oven after considerable 
cffort l i d s  tmln ~ x p ~ n c l c d  to develop J rocommendation 
Iwcause the kcy dccision makcr is not motivated to ap- 
I)rovcb the (:hang?. This h;\pptns in siti~ntions where the 
(Ie( ision maker is in a long ch,iili of approv,~ls and is not 
motiv,~ted bcc.aust* ti( .  is rtBrnotc from the source of 
motivation. 

4. SUMMARY 
Unnecessary costs ~tppear in every product or service 

,ind are caused for various reasons including many human 
f,~ctors. Becar~se human nature i\ difficult to change, these 
(Innecessary costs persist. Vnli~c Engineering is an en- 
gineering discipline dnd management tool to help iden- 
tify and remove unnecessary c.osts. It helps people to 
overcome? or btatter cope with thcl problems of unneces- 
sary costs by: 

1. Accelerating and upgrading creative work. 

2. Alerting decision makers to the functional approach 
to find useful alternatives. 

3. Correcting misconceptions. 

4. Changing habits and attitudes. 

5. Providing more meaningful information for de- 
cisions on all cost matters. 

Why Value Engineering 

Any job can be done better if i t  i s  approached sys- 
tematically. Designing and producing products or stlrv- 
ices which present greatest value to the user is a task 
requiring both an organized, systematic approach and a 
vast amount of knowledge, creativity, and teamwork 
effort. 

The term Value Engineering or Value Analysis identifies 
a systematic method which can be applied by any person 
who makes decisions which influence the cost of creat- 
ing and producing a useful product or service. It is a 
creative, fact finding process which is useful in mini- 
mizing costs at all stages of a product life cycle from 
before-the-fact cost avoidance work to after-the-fact cost 
reduction work. 

The concepts and techniques of value analysis are 
fundamen1,il to  the decision making process. Their effec- 
tive use guarantees better results in finding and eliminat- 
ing unnecessary c-osts. tiowever, like any tool they can 
l ~ o  misapplied and improperly used to produce poor 
results. Sincc value anc~lysis has been proven to be a 
very effective method by 20 years of successful industrial 
application, it is usually the fault of the individual if un- 
satisfactory results arc achieved. Value analysis is no sub- 
stitutc for technical and production knowledge. I t  is  a 
system for making best use of this knowledge. It provides 

means for the intentional, purposeful, planned, con- 
tinual and extensive removal of unnecessary costs. 
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NOTES 



SECTION II VALUE ENGINEERING 

JOB PLAN AND TECHNIQUES 

Part 1. Description 

1. JOB PLAN 

The Value Engineering Job Plan is  the overall method 
for carrying out a value analysis study. I t  identifies the 
steps of the problem solving method. Sometimes different 
words are used for each phase, but the important thing 
i s  that the words cause certain behavior and actions to 
take place. 

This workbook will use a five phase job plan as follows: 

I Information Phase 
I1 Creation Phase 
111 Evaluation Phase 
IV Investigation Phase 
V Recommendation Phase 

Some job plans include project selection and proposal 
implementation" as part of the plan. Here they will be 
treated separately as adjuncts to the prot~lem solving 
process. The selection of projects and the implementation 
of the alternative solutions are the responsibility of busi- 
ness management, not the problem solving prows\. 
However, since they are essential to the wholc, some 
guidelines will be provided in these areas. 

2. CHART 

The following chart provides a list of all the techniques 
associated with the value analysis method. Each will bc 
described more thoroughly in sections of the workbook. 
The columns are: 

2.1 Job Plan 

The steps of the problem solving method. 

2.2 Functional Approach 

These steps emph,l\ii.e that value analysis 13 a functional 
,111d crcativc approach tksigned to produce a new, lower 
cost method of achlcving the basic functional need. 

2.3 Objectives 

This column indicates the primary end objectives 
which each phasc of the job plan should accomplish. 

2.4 Key Questions 

These arc key questions which must be answered in 
~ ~ c h  phasc. Thcy arc often simplified to: 

What is i t? 
What does it cost? 
What does it do? 
What else will do the job? 
What will that cost? 

2.5 Specific Techniques 

Thcsc arc words used to identify the techniques that 
should be ,ippl~ed In carrying out each phase of the job 
plan. An attempt has been made to place them in order 
of most common usage. tiowever, value analysis is often 
a cyclical process and each tool or technique is  used rc- 
pccitccily and at thc most desirable times in the analytical 
process. 

2.6 General Techniques 

Somcx tcc-hn~ques musl be employed throughout the 
ontirc job pl'ln. These are general guidelines for effective 
valuc work and it is important to employ them if good 
rew l~s  are to be achieved. 



SECTION I1 VALUE ENGINEERING JOB PLAN AND TECHNIQUES 

NOTES 



JOB PLAN 

Information Phase 

Investigation Phase 

Recommendation Phase 

FUNCTIONAL APPROACH 

Define arid evaluate functions 

Create alternatives 

Evaluate alternatives 

Develop alternatives 

Recommend alternatives 

Part 2. Chart of Techniques 
- --- 

OBJECTIVES 

Obtain background information 

Define and evaluate functional 
requirements 

Create new ideas 

Select the best ideas 

Select the best alternative 

Document the best alternative 

KEY QUESTIONS 

What is i t? 

What does i t  cost? 

What does i t  do? 

What must i t  do? 

What is the value of  
the function? 

What else wi l l  d o  
the job? 

What are the best 
ideas? 

What w i l l  these 
ideas cost? 

What is the best 
alternative? 

What w i l l  this 
alternative cost? 

- -- 

How should this 
alternative be 
presented? 

SPECIFIC TECHNIQUE: 

Get all the facts 

Determine costs 

Analyze costs 

Put a $ on specs and 
requirements 

Examine and question 
all specs and 
requirements 

Define functions 

Evaluate functions 

Analyze functions 

Blast and create 

Apply creative 
techniques 

Defer judgement 

Refine ideas 

Put a $ on each idea 

Evaluate ideas 

- 

Use search techniques 

Consider alternate 
products, processes 
and materials 

Consider standards 

Consult suppliers 

Consult company 
and industrial 
specialists 

Compare costs 

Use one page 
recommendation form 

Motivate positive actior 

GENERAL TECHNIQUES 

Work o n  specifics 

Get information from 
the best source 

Use teamwork 

Use good business 
judgement 

Overcome roadblocks 

Use good human relations 
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SECTION II VALUE ENGINEERING JOB PLAN AND TECHNIQUES 

Part 3. General Techniques 

The general techniques of value engineering are aimed 
at helping people to overcome certain human weaknesses 
prevalent in everyone. They arc reminders in the field of 
human behavior and are of significant importance in tho 
areas of decision making and problem solving bcc,~irsv 
failure to practice one of these techniques may result in 
an unsuccessful value study. They are defined briefly I w o  
as a reminder that they should he used throughout any 
value work. 

Work on Specifics (not generalities). 

Aim your value analysis at a specific part or area. Select 
each item for an intense, directed study concentrating on 
it until a factual, specific proposal or alternative appro'ich 
is developed. Proposals of a general nature are e<~sily 

roadblocked, but a proposal on a specific part, backed 
up by facts, is irrefutable. Concentrate value engineering 
work on specific projects and present specific proposals. 
A general suggestion to "use diecastings" would not gen- 
erate any action, but a specific proposal to replace a 
certain machined part with a die cast part listing detailed 
factual advantages in cost, performance, schedule and 
appearance would more likely motivate positive action. 

Get Information From the Best Source. 

Everyone i s  ready to give advice when asked, but not 
everyone has the right information. There are two basic 
principles in this technique area. First i s  to seek informn- 
tion from multiple sources, and second, to seek the best 
source for the information desired. It is human nature to 
think that we can do anything as well as the other fellow 
and to admit we cannot i s  a sign of weakness. Such a 
philosophy, however, can result in one being a "design 
hermit" who continually attempts to "re-invent the whecl." 
In today's world of specialization, no one is an "island unto 
himself." The best ideas and solutions come when the latest 
most accurate information i s  sought from the best sources. 
Be sure you are up to the "state-of-the-art" before you do 
it yourself, and when seeking advice ask the person most 
qualified to give it-the specialist. 

Use Teamwork. 

A fundamental principle of value work is to employ 
teamwork. In the modern complex business enterprise with 
many different functions and people contributing to prod- 
uct value, it-.is essential that they blend their talents toward 
common objectives. A football team would get nowhere if 
each player did not do his part toward reaching a common 
goal. The problem is  that modern life teaches competition, 
and decisions are often influenced by what is best for 
the individual, not what i s  good for the company. Value 
work requires cooperative effort on the part of many 
people whose decisions affect cost. Effective teamwork is 
coordinated individual effort, not group or committee 
work. Value analysis requires concentrated individual 
effort but the results can be magnified several times with 
teamwork. See Section 111 for more on teamwork. 

Use Good Business Judgment. 

Often this technique i s  called "use your own judgment" 
or "spend the company's money as you would your own." 

In any c aLn, it is all related to using good judgment. Man 
h,~s 11ct.n cndowcd w ~ t h  the c-,~pahil~ty to apply common 
scbnstb and good j(~dgnlc\nt to his act~ons Howcvcr, often 
his environmmt inflircnccs his ,ibility in this area. Studies 
made irl industry h,lvo shnwn that 70•‹/o of the people do 
things thc wny t h ~ y  think they ought to he done less than 
h,llf thc timc. Thus, the majority of business people arc 
performing in a way contrary to therr good judgment more 
than half ~ h c  timc. In valuc analysis we shorlld employ the 
philmophy " i f  i t  cloc\nlt wcm right it probahly isn't" or "if 
I wouldn't spcnd my money for it, it's probably too ex- 
pensive." Value analysts should h,ivc the courage of their 
convictions ,~nd take action lo change things that their 
goocl judgment tells them are wrong. 

Overcomc Roadblocks. 

Roadblocks ,Ire obstacles in thc path of progress. When- 
ever one attempts to make improvements or change a way 
of doing thing4 hrl encounters "roadblocks." Some are real 
and some arc imaginary. All value analysis tcchniqires help 
"overcome roadblocks," but wo should recognize their 
cxistcncc ,ind be prcp,lrcd to act in a certain way when they 
are cncountcrcd. first, question the validity of the road- 
block. I s  it I ~ s c d  on fact or opinion? Second, analyse the 
roadblock to ,t\ccrtain what is needed to overcome or 
circumvent it. A sol~d fact from an authoritative source will 
do the job. Often hatlit4 and attitudcs are the basis for a 
roadblock. Statements such as- "We've never done it that 
way" or "I t 's  not our pollcv" or "It won't work" fall into 
thls c,ltegory. A carc*ful '~nalysis will classify the roadblock 
,~nd guide one to obtaining the facts necessary to remove 
thc ol)\tncle. 

[Jsc Good tlum,~n Relations. 
The human f'lctors nnd relations problems are crucial to 

~mprovemcvts ,in4 changes. Sincc value work is concerned 
with ( hangc, it IS conccrnctl with human relations. The im- 
portance o f  human rclations varies directly with how much 
you milst depend on othcr people. In value analysis there 
i4 ,I high dcgrcc o f  dcpcndence on othcr people and thus 
good or poor hlrman rclations can mean success or failure. 
Somc of thc areas whcrc good human relations must be 
employed are: 

--In fact finding- -getting good information from 
people rcqui res their cooperation. 

---In crea tivi ty-good ideas come from people who 
are properly motivated. 

---In implementation---receptivity to ideas has to be 
genera tcd. 

Somc gencr'il guidelines for good human relations in 
v,~luc? analysis work are: 

----Treat people fairly and honestly. 

-Give credit. 

--Be consistent---let people know what to expect of 
you. 

--Act in w,~ys which avoid personal loss or enharrass- 
men t. 

--Be a good listcncr 
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SECTION Ill VALUE ENGINEERING STUDIES 

Part 1. Selection of Value Engineering Projects 

A value engineering project is the item to be studied. 
It can vary from a system or equipment to a small part 
or component. It can also be a software item such as a 
procedure, process or circuit diagram. One would first 
consider the various systems, equipments, products that 
are available, and then review the elements of the sys- 
tem. The final selection of a suitable value engineering 
project is the result of this "boiling down" process. 

In selecting projects, there are a couple of general 
guidelines: 

Work where the money is. 

Work where the profits are low. 

When considering the application of value engineering 
to new products, one would consider many criterid such 
as: 

Is  the new product similar to,old designs? 

Is  there ample production? , 
Is  competition intense? 

Is  total cost important to the customer? 

Does the customer require value engineering? 

Is  i t  a fixed price or incentive contract? 

Is  the profit potential good? 

Is  the design time tight? 

Have the performance or technical problems brvn 
largely solved? 

On existing products one might ask additional or differ- 
ent questions such as: 

Are changes feasible? 

Are profits low? 

I s  competition pressing? 

Does the customer measure value engineering per- 
formance? 

Is  there a value engineering incentive clause? 

Are the future business prospects good? ' 

In the selec~ion of specific projects within products one 
would look carefully at thc design history, tt* 
and the manufacturing or sourcc situation 
tions such as: 

Are sufficient dollars to be spent on 
sult in a savings which would offset 
study and implementation? 

? cost situation 
and ask ques- 

he item to re- 
he cost of the 

I s  the cost out of line for the function performed? 

Are there production or procurement problems? 

I s  i t  a single source item? 

Has i t  always been made or bought? 

t i a s  the same vendor been used for a long time? 

Has the same process, material, method or machine 
been used for some time? 

Has it been some time since redesign? 

Is  i t  a custom design? 

Are cost elements unreasonable? 

If the answer is yes to one or more of the above ques- 
tions, it may be desirable and profitable to conduct a value 
engineering study. Other questions would be whether or 
not a design tearn, design reviews, value engineering, or 
cost target conwpts were previously applied during de- 
sign. 

Once an area or product or assembly has been selected, 
certain cost and functional analysis techniques may be ap- 
plied to pinpoint more specific areas for value engineering 
work (see Section IX). For training purposes projects should 
not be too complcx and should have good educational 
potential. 



SECTION Ill VALUE ENGINEERING STUDIES 

Part 2. The Team Approach 

I t  has been mentioned previously, under "teamwork", 
a general technique, that coordinated effort of variouc 
people with different knowledge can magnify the effective- 
ness of value analysis. This statement requires amplification 
and the definition of specific guidelines otherwise team 
effort may degenerate into a loose committee approach 
which will slow down progress and depreciate results. 

In value engineering workshop training seminars, it has 
been customary to teach value analysis techniques using a 
"tell-show-do" concept which : 

Describes the techniques by lecture. 

Shows the application by example. 

Reinforces the learning by practice. 

In sthe practice or workshop section, a team approach is 
used. From three to six people are assigned a value analysis 
project consisting of a part of a product currently in design 
or production. The team members are from several func- 
tions such as engineering, manufacturing, purchasing, 
financial, marketing, etc, and have a range of formal educa- 
tion, training and experience. This brings together a broad 
knowledge base to work on the problem. Such an approach 
can shorten the fact finding tlme, add to the creative effort 
and generate a better solution-IF the group works to- 
gether as a team. To do so takes organization and leader- 

ship. Each member must carry his share of the load, do his 
part. Since cach person should b~ a responsible decision 
maker, he should have certain t,ilents. The team leader 
should determine these talents and allocate tasks which 
make optimum use of cach member's skills. 

In each phase of the job plan rhe team should carry out 
both individual and group actions so that each step and 
technique gets acc:ornplished in the most productive and 
efficient way. One member can obtain and organize costs, 
one analyse the specifications and identify problem areas, 
one can get the purchasing information, etc. Each can 
summarize and document the information so that the team 
can plan, create, and act lo solve the problem. The leader 
must see to it that each person is active and contributing. 

In a training program, i t  may be desirable to have two 
people carrying out tasks together as part of the learning 
process, an inexperienced member working with someone 
skilled in the technique. In avy case the above guidelines 
should be employed whether in a seminar or a task force 
valuc analysis study. In addition to gaining experience in 
the techniques and learning bv trial and error, the members 
learn teamwork and integrated action, an important aspect 
of daily business '~ctivity. Furthermore, they learn a respect 
for the potential contribution of other people in problem 
solving, and develop a common value consciousness,and 
improved communication. 



SECTION IV PHASE I OF THE VALUE 

ENGINEERING JOB PLAN 

Part 1. Description of lnformation Phase 

1. THE OBJECTIVES OF THlS PHASE ARE: 
1.1 Identify the problem. 
1.2 Obtain all the facts. 
1.3 Define and evaluate the functions. 

2. THE TECHNIQUES USED IN THlS PHASE ARE: 

2.1 Get all the facts. 

2.1.1 RECORD MARKETING AND CONTRACT 
INFORMATION. 

2.1.2 RECORD ENGINEERING INFORMATION. 
2.1.3 RECORD MANUFACTURING INFORMAT 
2.1.4 RECORD PURCHASING INFORMATION. 

2.2 Determine costs. 

2.2.1 LlST COMPONENTS. 
2.2.2 LlST COST ELEMENTS. 
2.2.3 ANALYSE COSTS. 

2.3 Put $ on specifications and requirements. 

2.3.1 IDENTIFY CRITICAL SPEC! FICATIONS, 
REQUIREMENTS, AND TOLERANCES. 

2.3.2 INDICATE ASSOCIATED COSTS. 

UAL 

'ION. 

2.3.3 EXAMINE AND QUESTION ALL SPECS AND 
REQUIREMENTS. 

2.4 Define functions. 

2.4.1 DEFINE THE BASIC FUNCTION OF THE UNIT 
UNDER STUDY. 

2.4.2 DEFINE THE FUNCTIONS OF ALL 
COMPONENTS. 

2.4.3 IDENTIFY BASIC AND SECOND DEGREE 
FUNCTIONS. 

2.5 Evaluate the functions. 

2.5.1 ESTABLISH A VALUE FOR THE BASIC 
FUNCTlON(S). 

2.5.2 IDENTIFY THE BASIS OF EVALUATION. 
2.5.3 ANA'LYSE FUNCTIONS. 

3. DISCUSSION. 

This phase i s  a fact finding and questioning process. You 
seek out and record all background information in the 
Marketing, Engineering, Manufacturing and Purchasing 
areas. By a thorough review of all documented data and 
by questioning the most knowledgeable people from each 
area, all the significant facts concerning the item under 
study are obtained. A functional approach is used to clarify 
the essential functional requirements and establish their 
worth to highlight unnecessary cost areas and ascertain the 
potential value improvement. 

4. DESCRIPTION OF TECHNIQUES. 

4.1 Get all the facts. 

4.1.1 Obtain the orientation and contractual information 
identified in section 1.1 of the lnformation Phase work- 
sheet from marketing, program or contracts areas. Record 
on worksheet. 

4.1.2 Obtain the engineering background information 
identified in section 1.2 of the worksheet from engineering 
documents, specifications and personal contact with the 
cognizant engineers. Record. 

4.1.3 Obtain the manufacturing information identified in 
section 1.3 of the worksheet from manufacturing docu- 
ments, (method sheets, 1001 and process drawings, inspec- 
tion and test instructions, scrap and rework data, etc.) 
and personal contact with responsible manufacturing per- 
sonnel. Record. 

4.1.4 Obtain the purchasing information identified in 
section 1.4 of the worksheet from purchasing records and 
personal contact with the responsible purchasing person- 
nel. Record. 

4.2 Determine costs. 
(back of information worksheet). 

4.2.1 List all the components or parts of the assembly or 
unit under study. If thr unit consists of several subassem- 
blies or parts these should be grouped by functional areas, 
major parts or top-to-bottom (generation) breakdown. The 
"level" column can be checked to indicate level of assem- 
bly (what parts go into the next higher assembly level). 
Depending on the type of project (unit under study) the 
space on this worksheet can be used in different ways. 
Usually the analysis is started with a system or assembly 
and worked down to parts. Additional sheets may be re- 
quired. The quantity/unit column should indicate how 
many of each part are used in the unit under study. 

4.2.2 The columns in the 2.2 section are for listing a l l  the 
costs. The /item column i s  for the cost of each item listed 
in 2.1 column. The /unit column is  the product of quantl 
unit and /item columns. The next series of columns pro- 
vide space for R breakdown of the costlitem into material 
costs, fabrication and assembly labor co5ts, inspection and 
test costs. All costs should be adjusted to product cost 
level by factoring bare labor and material costs up by 
the cost factors listed at the bottom of this worksheet. 
These factors can be obtained from the cost department. 
Unit costs should bc totaled and recorded at the bottom 
of column 2.2 (See Section IX, 1.1.4 for further descrip- 
tion.) 

4.2.3 ANALYSE COSTS-The cost data listed in 2.2 
columns should be analysed by various techniques. Addi- 
tional worksheets may be required. For further information 
see Cost Analysis Techniques under Section IX. 
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I .  Circle the high dollar costlitem, and cost/unit fig- 
ures. I t  may be desirable to l i s t  major cost items in order 
(high cost downward). 

2. Circle the cost elements (material, fab, test, etc.) 
that appear to be of major importance or out-of-line. Fur- 
ther analysis of these items may be in order to determine 
the specific cost increments of the process or method 
which contribute most to the cost. 

3. In some cases costlpound, costlfunction, cost1 
dimension or other cost analysis techniques may lead to 
the identification of the problem and unnecessary costs. 

4.3 Put a $ on specifications and requirements. 

4.3.1 Review all specifications, requirements and tolcr- 
ances to identify those that are critical or most important. 
See Section IX, 1.2.5 for further discussion. 

4.3.2 Determine the costs that these specifications, re- 
quirements or tolerances add to the product or item 
under study. Identify those that contribute significantly to 
the cost by estimating or measuring the cost incurred. 
Record a brief description of the requirement and the 
associated cost in Section 3 at the bottom Icft, back of 
the worksheet. 

4.3.3 Examine each requirement (customer and com- 
pany) to ascertain whether it is essential to the satisfac- 
tory functional 'performance of the product or item. 
Question the need for the requirement. This technique 
i s  aimed at the identification and elimination of over- 
specification. In this phase the costly specifications arc 
identified. After functional analysis it may be determined 
that a change, modification or elimination of the require- 
ment may be made to reduce cost and still maintain dc- 
sirabie performance. 

4.4 Define Functions. 

4.4.1 The first step in the definition of functions i s  to 
determine the basic function for the unit under study. The 
basic function is  the prime, specific purpose for the unit; its 
main reason for existence. I t  is possible the unit may have 
more than one basic function. Functions can be described 
in two words-a verb and a noun-such as conduct cur- 
rent, support weight, insulate voltage. The best way to de- 
termine the basic function is to write down a list of verb- 
noun definitions and then select the one or more which 
seem to most clearly define the primary purpose for the 
unit under study. These definitions are put in section 4.1 
in the upper right of the worksheet. Under the function 
definition, quantify the function, i.e., define the amount of 
the function which must be performed such as number of 
pounds supported, etc. See explanation notes. 

4.4.2 The second step is the definition of the functions of 
all the components listed in column 2.1. This i s  done by 
listing the verb-noun definition for each subassembly and 
part in columns 4.2.  

4.4.3 The third step is to identify the basic and secondary 
functions. Secondary functions are those that do not con- 
tribute directly to the achievement of the basic function. 
This i s  done by comparing the verb-noun definition of each 

component function with the hasic function(s) listed a t  the 
top of t h ~  worksheet. Those that are similar or contribute 
directly in whole or in part (in c-omplcx functions such as 
electronic circuits scvcral components may con tribute) to 
the basic function are idcntificd hy a chcck iri thc "hasic" 
column of 4.3. All others are checkcd in the "secondary" 
column of 4.3. 

Explanatory Notes. 

Thcre are two kind\ of functions which occur in most 
product+-thosc which make the product "work" (per- 
form i t s  intended job), and thaw which make it "sell" 
(cause people to buy one product rather than another). 
Both are important in a competitive market. Although the 
basic function of the overall product may he a "work" 
function,  ell" functions may be essential secondary 
functions and should be value analyzed as a separate area 
(unit under study). 

Secondary function\ may be essential or non-essential. 
That is, they could be reqk~ired to make the selected design 
concept work or they could be superfluous. I t  is sometimes 
difficult to catcgori7e basic, essential secondary and non- 
essential secondary functions, hut the analysis often revcals 
areas which can be combined, simplified or eliminated. 
Secondary functions can be classified into essential and 
non-essential by putting an "E" or an "Nu rn the blocks 
checked in column 4.3. 

The type of verbs and nouns used can be significant to 
the functional analysi5. Functions can be defined in gen- 
eral terms (high level of abstraction) such as a pencil may 
"communicate messages," "record data," etc. or i t  could 
be defined in more specific terms (low level of abstraction) 
such as "make .marks." It may be advantageous to define 
functions in several ways for both analytical and creative 
purposes. 

The type of noun wed can be significant for evaluation 
purposes. For instance, some nouns are more mathe- 
matically measurable 5uch as weight, torque, current, volt- 
age, etc. than others such as table, component, appearance, 
connection, etc. Again it may be advantageous to define 
functions using both measurable and non-measurable 
nouns. 

Functions should not be confused with constraints or 
conditions under which the function is performed. The 
function IS what should be done. The constraints quantify 
and qualify how it should be done. For instance, a chassis' 
function would be "support weight." The constraints 
would be: amount of weight, volume or size, method of 
support, corrosion resistance, environment, safety factor, 
form or shape, appearance, etc. The major constraint 
would be the amount of weight. It i s  important to 
quantify the major constraint before evaluating functions. 

4.5 Evaluate functionr, 

4.5.1 FUNCTIONS ARE EVALUATED BY COMPARISON 
-Since the customer or user is primarily interested in 
the achievement of basic functions, not secondary func- 
tions, it i s  only the basic functions which will be eval- 
uated. In this technique, value i s  being measured by an 
attempt to place a worth on the function. Thus, thc 
value of the basic function is what the user should pay 
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for the achievement of that function. The "value" may 
have no relationship to the cost of the present unit or 
component. Value levels may be based on unit costs or 
life cycle costs. 

Functions are evaluated by comparing the relative cost\ 
of alternate methods of performing the function. Standard 
or commercial products, common materials, mass pro- 
duced items and basic materials can be used as a basis of 
comparison considering the amount of the major con- 
straint. It i s  'often desirable to make several comparisons. 
An attempt i s  made to find the lowest cost to perform the 
basic function. 

Comparison can be made on the basis of shape, form, 
weight, size, color, material, complexity, and function. 
What other devices have the same general use? What other 
devices accomplish the same function? What other mate- 
rials would accomplish the same function? How much 
material is necessary to perform this function? What would 
this material cost? What are the lowest cost commercial 
components which would perform the same function? How 
much would they cost? The objective is to establish a value 
level which minimizes or totally eliminates all secondary 
or unnecessary costs. Thus, the value becomes the target 
of perfection. The cost-quantity curve (see figure 1) of ;l 
good value product should be an asymptote of the value 
line. Note that the q;antity produced will affect the cost 
and the cost/value ratio. 

The objectived of Value Engineering is to reduce un- 
necessary and secondary costs to lower the cost curve. 

COST $ . 
SECONDARY AND 

I COSTS cnnn 

VALUE LEVEL 

O1 QUANTITY 
aD 

Figure 1. 

The value level may vary depending on the method 
of comparison. The basic material method gives the 
lowest level, For example the amount of steel necessary to 
"support-weight," the amount of lead in a pencil needed 
to "make marks," etc. 

These functional values are recorded in column 5, l  and 
totaled at the bottom of the column. 

4.5.2 Identify the methods, parts, products, materials or 
forms which were used as a basis of evaluation of the basic 
function. Record opposite each value in column 5.2. 

4.5.3 ANALYSE FUNCTIONS-Using the information re- 
corded on the back of the Information Worksheet, a 
number of functional analyses can be made to identify 
unnecessary cost areas. For further information see Sec- 
tion IX. 

Establish the cost/value ratio by taking the total cost of 
the unit under study (column 2.2) and dividing by the total 

value. Record in space 5.3 as -IO/l, 201.1, ctc. This ratio is 
an index of the value level and a mcl,isurc of the potential 
improvement. High ratios indicate poor v,llue. Whcrc 
secondaiy functions have been determinccl to be cs- 
sential it may be desirable to use this tc~chnicluc to pin- 
point poor value. 

Analysis of fun( tional areas is another technique. Here 
the unit under study is divided into functional areas such 
as mechanical, electrical, fastening, 'ippearance, protection, 
etc. Costs and valucs are established to determine where 
costs seem to be out of line or unnecessarily high. A func- 
tional tree chart or block diagram of functional areas, with 
components arranged from high cost to low cost, provides 
an excellent tool for visual analysis of system costs. 

Analysis of similar functions may show a potential for 
simplification or the elimination of duplication. For ex- 
ample, it may be found that several parts all perform the 
same function, or that there are more costs associated with 
secondary functions than the basic function. 

As a result of these analyses a determination should he 
made regarding disposition of the project. It may be de- 
cided that: the whole project should be continued; certain 
component areas warrant further study; or good value 
exists and no worthwhile savings could he achieved. A 
place is provided at the bottom right back of the worksheet 
(5.4) for notes regarding disposition or items selected for 
further study or subprojects. 

Explanatory Notes. 

The objective of the cost and funct~onal analyses is to 
highlight unnecessary costs and establish cost targets for 
improved value. The effort should be directed to 
minimize costs and costlvalue ratios. 

The techniques of defining and evaluating functions are 
not easy, and there are many refinemen15 to the techniques. 
However, it is an excellent motivational device which: 

clarifies the problem 

forces a new approach, 

separates functions from conslraints, 

improves creative opportunities, and 

establishes a measure of value. 

Throughout the functional approach keep in mind that 
value in a product is maximum when performance is re- 
liably achieved for minimum total cost. Thus satisfactory 
performance throughout the desired life cycle of the 
product i s  essential to good value. Consequently, total 
costs, not only procurement or manufacturing costs, are 
important. With this in mind value analysis studies often 
lead to improvements in life cycle costs, reliability, main- 
tainability, producibility, schedule, warranty, service, 
weight, and other factors. When making comparisons of 
alternate approaches, it is  desirable to factor in a l l  costs 
to the user for the life of the equipment such as: price, 
installation, repair, service, operating, spare parts, etc. 
Moreover, all cost factors, recurring and non- recurring, 
should be considered so that the true impact of thc 
change will be anticipated. 



5. SUMMARY. 

In the information phase, the following key questions 
should be answered. 

I. What is i t? 

2. What does it cost? 

3. What does it or must it do? 

4. What i s  the value of the fur~ction? 

The worksheet and these guidelines are designed to help 
the analyst. Additional sheets may be essential depending 
on the complexity of the unit under study. For simple parts 
the techniques may be carried out in a straightforward 
manner. In complex assemblies or systems it may be neces- 
sary to divide the unit into several subprojects which are 
identified by some of the more complex cost and func- 
tional analyses. When the specific areas for further study 
are determined and the problem well defined, the analyst 
should proceed to the next phase of the job plan, the 
creative phase. 



Part 2. Check List - Information Phase 

MARKETING & CONTRACTUAL 

Has all the orientation and contractual information been obtained? (See worksheet) 
Have the customer specifications and requirements been reviewed? 

I 

Are the specifications realistic? I I 
Are all performance and environmental requirements necessary and sufficient? I I 
Would a modification o f  the specifications simplify the design and manufacture o f  the product? 
Are all specifications required by the contract or  are they only guidelines? 
Have the specifications been interpreted correctly? 
Has the future marketing and sales position been determined? 

Have field or service personnel been contacted to  identify problems contributing to  
high cost or poor performance? 1 1 

Has all the engineering background information been obtained? (See worksheet) I I 
Does the design d o  more than the specification requires? 
Have all the severe and special environment, performance and operating requirements been identified? 
Are there any difficult requirements for installation, maintenance, testing, safety, weight, size? 
Have the original designers and the date of the last design been determined? 
Are any special, hard-to-get or costly materials or components specified? 
Are all the constraints under which the product is designed, manufactured and operated 
realistic and reasonable? 
Have all the functions been defined, evaluated and analysed? 

MANUFACTURING I I 
Has all the manufacturing information been obtained? (See worksheet) 
Are there any particularly costly, time consuming, or wasteful methods, 
processes or operations employed? --- 
Is the tooling and set-up more costly than necessary? 
Are there any special inspection, test, material handling, packaging or shipping problems which are more 
costly than necessary? 
Are there anv tolerances or other technical requirements which cause manufacturing ~ rob lems?  
Have all the manufacturing costs been determined? 
Have all the cost increments and elements been examined and analysed? 

PURCHASING I I 
Has all the purchasing information been obtained? (See worksheet) 
Has the buyer been contacted to  discuss purchasing problems and information? 
Have the present vendors (suppliers) been interviewed to  ascertain any problems which 
contribute to  high costs? 
~ i v e  the parts history (purchasing) folder been examined to obtain background information? 
Does the supplier or subcontractor have a value engineering program or clause i n  his contract? 
Have there been any price, delivery, or  quality problems? 

GENERAL I I 
Have all the high and unnecessary cost areas and high cost/value ratio areas been identified? 
Have all the best areas for potential value improvement been selected? 
Have the key problems been well defined? 
Have the essential constraints been well established and clearly defined? 
Are the functional requirements well understood? 
Does the dollars expended or potential cost reduction (net savings) appear to be sufficient to  
make further investigation and project development worthwhile? 

It i s  desirable to obtain affirmative answers to as many of these questions 
as possible before proceeding to the next phase of the job plan. 
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NOTES 
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Spam Qty. (Unit Under Study) 

Alsousedon 

PeIson(s) Contacted: 

SEMINAR NUMBER 

PROJECT NUMBER 

PAGE NUMBER OF 

DATE 

1 1  ENGINEERING INFORMATION 

Wlu t  is it? 

What does i t  do? 

Applicable Specifications 

Requirements: 

Humidity 

Vibration 

Altitude 

Life Years 

R e l i i l i  MTBF 

Enginewing Problems: 

Anticipated Ounges: 

P m o n ( s )  Contacted: 
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PROJECT LEADER LOC. - EXT. - 
SECRETARY LOC. - EXT. - 
TEAM SPEAKER LOC - EXT. - 

1.3 MANUFACTURING INFORMATION 

P d u c t i a n  Rate IMo. f i r .  

From To 

Description of Manufacturing Process: 

Requirements: 

Tooling 

Inspection 

Test 

Pack & Ship 

Manufacturing Problems: 

Prncess 

Faurication 

Assembly 

Test 

Rework 

k m p  

Delivery 

Other 

Anticipated changes: a 
Suggestions: rn 

m ( s )  Contacted: I 

1.4 PURCHASING INFORMATION 

Present vendor(s): 

Additional vendors: 

I t  this a single source item? 

How many approved sources are there? 

Does present vendor have Value Engineering? 

Has vendors aid been solicited? 

Purchasing Problems: 

Anticipated Changes: 

Suggestions: 

Pemn(s) Contacted: 



SECTION IV PHASE I OF THE VALUE ENGINEERING JOB PLAN 

Unit  Under Study 4.1 Basic Functionfsl 
Cost Data Based on  Units/Year. Lot Verb Noun 

D r a w i q  Number Quantify the Function . '  

Total Unit Cost I Total Unit Value 
I I 

5.2 Basis o f  Evaluation 

3. High Cosl Spm, Reqmtr, Tokr1(yu 

Mall. s 
Envimnmmt S 

Life S 

D i n m i o m  S 

A p p e u m e  f 
~ n f o m v n c e  < 
Omcr - S 

5.3 Cost to  Value Ratio / 

'These costs are estimated. 

COST FACTORS 

% Labor Eff. '1. Matl. Var. 

* lo  L&w Var. *I. Mal l  O.H. 

#/a Labor 0.H */a Eng. Supporl 

% Eng O.H. #/a I.E. SuW 

% G L A  *lo Q.C. ~ u p p m ~  

'la *I@ P.C. Support 

5.4 Disposition of this p r o j u t  

Items selected for additional analysis: 

Description Dwg. No. Project Number 



SECTION V PHASE I1 OF THE VALUE 

ENGINEERING JOB PLAN 

Part 1. Description of Creation Phase 

1. THE OBJECTIVE OF THIS PHASE IS: provided on the Creation Phase worksheet. Separate work- 

1.1 To create new ideas on ways to perform the func- sheets should be used for each basic function. 

tion(s) 4.2 Apply creative techniques. 

2. THE TECHNIQUES USED IN THIS PHASE ARE: The second step is  to apply one or more creative tech- 

2.1 Blast and Create. 

2.2 Apply Creative Techniques. 

2.2.1 INDIVIDUAL IDEATION TECHNIQUES. 
2.2.1.1 Search Publications. 
2.2.1.2 Use Check Lists. 
2.2.1.3 Develop Idea Matrices. 
2.2.2 GROUP IDEATION TECHNIQUES. 
2.2.2.1 Discussion Method. 
2.2.2.2 Brainstorming. 
2.3 Defer Judgement. 

niques which stimulate the production of ideas. Some of 
these are applicable for individual effort and others are 
,for group participation. In either case, the objective of this 
step is  to list on the worksheet alternative ways in which 
this function may be performed. It i s  desirable to record 
at least 25 ideas on each worksheet. The following sections 
describe some of the idea generating techniques which 
may be used. 

4.2.1 INDIVIDUAL IDEATION TECHNIQUES. 

4.2.1.1 Search publications. Read periodicals, technical 

3. DISCUSSION. papers, trade magazines, directories, and catalogs. Creative 
ideas are formed by reorganization and recombination of 

This phase is  designed to generate a large number of existing knowledge. A constant awareness of existing skills 
alternatives to meet the functional requirements identified and new technical advances will broaden one's ability to 
and defined in. the Information Phase. think up new approaches. It i s  helpful to maintain a note- 

To do this, one or more creative techniques are used to book or file of new or unusual devices. 
produce all possible methods, configurations, materials, 
processes and other means by which the basic function 
might be performed. 

Creative techniques assist the idea generating ability of 
people by helping them to think of a larger number of 
better solutions to a problem. They are inventive processes 
which should be applied by both individuals and groups. 
Group efforts have the advantage of the pooling of diversi- 
fied knowledge and exposure to different viewpoints on a 
problem. They stimulate each individual to think of more 
ideas. In this phase we are attempting to answer the ques- 
tion of "What else will do the job?" 

4. DESCRIPTION OF TECHNIQUES. 

4.1 Blast and Create. 

This term describes the basic philosophy of the creative 
process used in value engineering. "Blast" means to re- 
move from our thoughts any preconceived solutions to the 
problem. We attempt to forget the existing method or 
configuration and, instead, think in terms of the functional 
requirements. "Create" means that we generate a large 
number of alternative ideas which might perform the func- 
tion. By this "Blast and Create" process a vastly improved 
method may be conceived instead of a minor modification 
to an existing method or piece of hardware. 

The first step is  place the verb-noun definition of the 
basic function from the information worksheet in the space 

4.2.1.2 Use check lists. Various forms of listings can be 
developed as a tool for stimulating creative thinking. An 
"idea needler" list i s  helpful. For example: What would 
happen if an idea was magnified? reversed? rearranged? 
minified? put to a different use? adapted? combined with 
another idea? The alphabet is a good check list. Try to think 
of a l l  the methods starting with each letter. Another type 
of listing which is helpful is called an "attribute list." Here 
you make a list of the characteristics (attributes) of the item 
or object. For example, a screwdriver has a round handle, 
plastic handle, steel shank, square shaped, etc. Each at- 
tribute i s  considered in turn and changed in all conceivable 
ways often resulting in a brand new approach to the prob- 
lem. Thus this handle could be square, hexagonal, flat or 
made of wood, metal, cork, etc. 

4.2.1.3 Develop idea matrices. A large number of ideas 
can be developed rapidly by using a matrix. Cdumn head- 
ings of desired parameters are listed across the top of a 
sheet. Variables of each parameter are listed under the 
columns. By combining each variable in each column with 
each other variable, a large number of different approaches 
are available. For example, five columns with five variations 
of each permits 3125 possible combifiations. 

For example, if creating on the function of "control 
flow" (a valve) we might set up a matrix with five columns 
headed as follows. 
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Type Body Fabrication Actuation Sealing 

Gate Brass Cast Manual Leather 
Globe Steel Forge Electric Rubber 
Needle Copper Draw Hydraulic Felt 
Poppet Aluminum Machine Pneumatic Metallic 
Spool Plastic Mold Mechanical Plastic 

Thus, we could have a Gate valve of plastic molding, 
pneumatically operated with rubber seals and 3124 other 
combinations which would stimulate thinking and lead 
to a new method of controlling flow. 

Another variation of this technique would be to create 
lists of all possible variables of design configurations, 
materials, products, processes and manufacturing sources 
and then generate new ideas by combining different vari- 
ables from each list. 

4.2.2 GROUP IDEATION TECHNIQUES. 

Individual creative efforts can often be greatly enhanced 
by various group techniques. Experimentation in creativity 
has shown that when two or more people combine their 
knowledge and concentrate on solving one problem, the 
results are increased several times. This i s  due to the 
catalytic action that takes place when one idea stimulates 
another. There are a large number of different techniques 
to make use of group brainpower but for value engineering 
purposes we will boil them down to two: Discussion and 
Brainstorming. , 

4.2.2.1 Discussion Method. 

Two or more people discuss the functional problem in 
an informal way. The problem definition should be dis- 
cussed to express i t  in different ways, verb-noun, different 
words, different levels of abstraction. The constraints or 
other requirements should be identified and discussed. 
Then various possible solutions are discussed. By verbally 
stating the problem and by discussing the problem with 
other people new ideas are triggered. The discussion 
should be directed in a progressive, positive thinking way, 
otherwise it may get "bogged" down by argumentative 
negative discussions. In larger groups it may be desirable 
to have a leader designated to define the problem clearly 
in a creative manner, (such as "How many ways might. . . 
. . .?") develop attention, maintain interest and stimulate 
participation. In this technique it may be advantageous to 
identify the problem risks, disadvantages and advantages 
of each idea as a means of promoting discussion and lead- 
ing to new ideas. The most effective groups are made up 
of people with different backgrounds but of the same or- 
ganizational level. Someone should be designated to keep 
notes or a tape recording should be made of the session 
so that good ideas are recorded. Summarize the ideas on 
the Creative worksheet. 

4.2.2.2 Brainstorming. 

This technique is different from the "discussion" method 
in that all discussion of ideas is  deferred to a later time. 

It is used to generate a large number of ideas in the shortest 
time on the thesis that quantity of ideas breeds quality or 
the more ideas the better the chance of getting a good, 
new idea. Usually from 6 to 12 people make a good 
"brainstorm" group although this technique can be used 
with more or less people. The problem is stated in broad 
functional terms In the first session to stimulate the greatest 
innovation (new approaches). In later sessions it may be 
desirable to narrow the problem definition to get more 
specific solutions and meet all the constraints; but it i s  
desirable not to be inhibited by the constraints too early 
in the Creative process. After problem definition the group 
verbally calls out a l l  ideas that come to mind. All ideas 
should be recorded, sometimes visually for the group, 
sometimes by secretary or tape. It may be advantageous to 
use different methods of recording, but be sure to record. 
The rules of brainstorming should be clarified with the 
group at the start of the session. They are: 

Criticism is  ruled out. (Judgement is deferred until 
a later session.) 

The wildcr the ideas, the better. (They "trigger" 
other ideas.) 

Quantity is wanted. (The more ideas, the more 
possible winners.) 

Combination and improvement is sought. ("Hitch- 
hike" on ideas of others.) 

Defer judgement. 

An underlying principle which should be used through- 
out this phase of the job plan i s  highlighted by this tech- 
nique. That is: "ideas are not judged or evaluated" even In 
the discussion method, although problems may be dis- 
cussed, ~t is desirable to postpone judgement on any idea, 
and concentrate on the generation of ideas. All ideas are 
evaluated in the next phase. Premature judgement may kill 
a potentially good idea. Often ideas which appear un- 
workable can be developed into a usable, better method. 

5. SUMMARY. 

The Creative Phase worksheet should be used to record 
all ideas developed from any of the creative techniques. 
There is a space for the verb-noun functional or problem 
definition. A new worksheet should be used for each 
definition. At least 25 ideas should be generated on each 
worksheet. 

The purpose of this phase i s  to apply one or more tech- 
niques to stimulate creative behavior. In this phase we 
"create" ideas in quantity and purposely defer !judgement 
for feasibility. An incubation period to allow for addition 
and expansion of ideas i s  highly desirable before proceed- 
ing into the next phase of the V.E. Job Plan (The Evalua- 
tion Phase) in which the ideas are analyzed, refined and 
evaluated. I t  i s  also advantageous to use some of these 
creative techniques in later phases of the Job Plan. 
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Part 2. Check List -- Creation Phase 

Have all basic functions been identified for this project? 

Have all basic functions been defined by a verb-noun description? 

Is a separate Creation Phase worksheet available to  be filled out for each basic function description? 

Has the basic function verb-noun description been entered into the space provided o n  each 
Creation Phase worksheet? 

Has one or more creative techniques been chosen as a method to generate alternative ideas? 

Have you dismissed from your thoughts the present way the basic function is accomplished? 

I f  group ideation techniques are to  be applied has the group been made aware of the concept of - - 
blasting the present method from their thoughts? 

For group ideation, has the techniques, method of approach, and "ground rules" been explained 
before proceeding? 

As a result o f  applying creative techniques have a number (25 or more) ideas been generated? 

Have the ideas been documented? 

Has judgment been deferred and all ideas listed regardless of their potential? 

Have you provided for a sufficient incubation period to permit later addition of more ideas? 

Have you made provisions for a later follow-up session to  evaluate and refine the ideas? 

Have all of the basic functions o n  the project been subjected separately to the complete Creation Phase 

NO YES 

I t  i s  desirable to obtain affirmative answers to as many of these questions 
as possible before proceeding to the next phase of the job plan. 
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SECTION VI PHASE Ill OF THE VALUE 

ENGINEERING JOB PLAN 

Part 1. Description of Evaluation Phase 

1. THE OBjECTIVE OF THlS PHASE IS: 
1.1 To select the best ideas. 

requirements in the performance and environmental are 
Refine ideas positively-How can each idea be made 
work? List changes in column 1.2. 

2. THE TECHNIQUES USED I N  THlS PHASE ARE: 
2.1 Refine ideas. 4.1.3 Rate (rank) potential of each of these ideas as goc 

2.1.1 ARRANGE AND COMBINE. fair or poor in the opinion of team. Check in columns 1 

2.1.2 MODIFY AND DEVELOP. 
2.1.3 RATE POTENTIAL. 

2.2 Put a $ on each idea. 
2.2.1 ESTIMATE UNIT COST. 
2.2.2 ESTIMATE IMPLEMENTATION COST. 
2.2.3 RECORD TOTAL COST. 
2.2.4 RATE BY COMPARING COSTS. 

2.3 Evaluate ideas. 
2.3.1 LlST ADVANTAGES. 
2.3.2 LlST DISADVANTAGES. 
2.3.3 RATEA BASED ON RELATIVE MERITS. 
2.3.4 ESTABLISH COST/VALUE RATIOS.. 
2.3.5 SELECT THE BEST IDEAS. 

3. DISCUSSION. 

4.2 Put a $ on Each Idea. 

4.2.1 Estimate the cost (unit cost based on anticipat 
quantities) of each idea (means of performing the fur 
tion) by obtaining estimate from the team knowledge 
specialists. Record in column 2.1. 

4.2.2 Estimate the cost of implementing the idea (toolil 
engineering, evaluation, etc.). Record in column 2.2. 

4.2.3 Calculate the total cost of each idea [(unit cl 
(2.1) times estimated quantity (info. worksheet) plus i 
plementation cost (2.2)]. Record in column 2.3 

4.2.4 Rate each idea by comparing the total costs (2.3) 
each idea. Rank by number in column 2.4 (least coc 
= 1). 

4.3 Evaluate Ideas. 
In this phase we are taking the ideas listed in the creative 

phase and the facts gathered during the information phase 
4.3.1 List the advantages (other than cost) of each idea 

and attempting to select those ideas which show the most column 3.1. Such things as appearance, reliability, ma 

promise of being developed into an acceptable lower cost tainability, ease of assembly, quality control, size, weig 
etc. should be considered. 

essential requirements and constraints. Creative and fact 4.3.3 Rate each idea based on its relative merits 
finding techniques are reapplied as necessary to develop weighting all the advantages and disadvantages. Rank 
ideas. number in column 3.3. 

Ideas are then evaluated by estimating their cost and 
evaluating their Finally, those ideas which offer the 4.3.4 Establish the costlvalue ratio of each idea by div 

greatest potential are selected for further investigation and ing the unit cost (2.1) by the value of the function (lisl 

development. at top of worksheet). Record in column 3.4. 

4. DESCRIPTION OF TECHNIQUES. 4.3.5 Select the best ideas (at least three) based on 

4.1 Refine ideas. combined ratings in columns 1.3, 2.4 and 3.3. This sho 

4.1.0 List basic function, value and constraints in 1.0 sec- result in the selection of those ideas with the best potent 

tion at top of worksheet. 5. DISCUSSION. 

4.1.1 Review all ideas on the creative worksheet with the I t  is  usually desirable to select at least three good id 
objective of arranging into similar groupings, eliminating for each functional area being evaluated. These are 
duplication and combining with other ideas. List in column ideas which will be followed for further development 
1 .I. the best alternative. 

4.1.2 Reapply creative techniques to refine, modify and The next step of the value engineering job plan i s  
develop these ideas to meet all the essential constraints or Investigation Phase. 
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Have all ideas been reviewed? 

Part 2. Check List - Evaluation Phase 

Has each idea been refined to  see how it could be made t o  work? 

Has each idea been refined to  meet all necessary constraints or requirements? 

Has the dollar sign been put on each idea? 

Has the implementation and tooling cost been estimated for each idea? 

Has the time t o  implement each idea been considered or estimated? 

Have creative thinking techniques been re-applied t o  refine and further develop or expand each idea? 

Have the advantages and disadvantages o f  each idea been listed? 

Has each idea been rated according to relative merits, cost and other advantages or disadvantages? 

Have at least three good ideas been selected as the best ideas? 

Have all functions been re-evaluated? 

Have new cost/value ratios been determined? I I 
It is desirable to obtain affirmative answers to as many of these questions 
as possible before proceeding to the next phase of the job plan. 
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SECTION VI PHASE Ill OF  THE VALUE ENGINEERING JOB PLAN 

1.0 BASIC FUNCTION 

Verb Noun Value 
Constraints: 

I I 

1. Refine Ideas I 2. Put a 6 on Ideas 3. Evaluate Ideas 



SECTION VII PHASE IV OF THE VALUE 

ENGINEERING JOB PLAN 

Part 1. Description of Investigation Phase 

1. THE OBJECTIVES OF THlS PHASE ARE: 
1.1 To develop alternatives. 
1.2 To select the best alternative. 

2. THE TECHNIQUES USED IN THlS PHASE ARE: 
2.1 Plan an investigation program. 
2.1.1 RECORD BASIC FUNCTION. 
2.1.2 RECORD QUANTITY KFQUIKrMENTS. 
2.1.3 RECORD THE CONSTRAINTS. 
2.1.4 LIST THE BEST IIIEAS (OESCKII31;). 
2.1.5 IDENTIFY PLANS (KNOWI-EDGE AN11 

INFORMATION NEELIED). 

2.2 Carry out the investigation (develop alternatives). 

2.2.0 USE SEARCH TECt-INI()UES. 
2.2.0.1 Use references. 
2.2.0.2 Use telephone. 

2.2.1 CONSIDER ALTERNATE PRODUCTS, 
PROCESSES 8( MATERIA1.S. 

2.2.1.1 Search for altcrnativcs. 

2.2.2 CONSIDER STANDARDS. 
2.2.2.1 Search for .stantlarcls. 

2.2.3 CONSULT SUPPLIERS (VENDORS). 
2.2.3.1 Scnrch for scrpplicrs. 
2.2.3.2 Consiilt with .supplicrs. 

2.2.4 CONSULT SPECIALISTS. 
2.2.4.1 Search for .spccia/ist.s. 
2.2.4.2 Consillt wilh .specialists. 

2.2.5 MODIFY IDEAS. 
2.2.5.1 IJsc informalion from suppliers CC sl)ecinli~ls. 
2.2.5.2 Rc-nl~ply crcativc tecl~niqoc~s. 

2.3 Compare costs. 
2.3.1 DEVELOP COSTS OF ALTERNATIVES. 
2.3.2 COMPUTE TOTAL COSTS OF A1.TCKNATIVCS. 
2.3.3 SELECT THE BEST ALTERNATIVE. 

3. DISCUSSION. 

In this phase, using the best ideas that were selected in 
the Evaluation Phase, we are planning and carrying out a 
program of investigation. Here we arc attempting to tic- 
velop the ideas into practical ,iltcrnativcs to ttic fur~ction~il 
problem. This i s  done by pursuing thoroughly and in- 
tensively each of the bcst idc,ls through depth consull,~rron 
with suppliers and spcc.i,~lists. For c-onsult,~tion wc. I ~ I J S I  

provide complete inform;) tion on the functional rcyirirc>- 
ments so that those consulted c'in make detailed rcBc:orn- 
mendations. From these recommendatior~s thc final bc.st 
alternative i s  determined. 

4. DESCRIPTION OF TECHNIQUES. 

4.1 Plan an investigation program. 

4.1.1 List the b,isic function(s) identified in the Informa 
tion Phiisc oppositc 1 . I  a t  ttic top of the worksheet. 

4.1.2 List the cluantity(s) which will hc required opposit 
1.2. 

4.1.3 In 1.3, list all key constraints or rccluirerncnts undc 
which the frrnction must be performed. These constraint 
wcrc previot~sly dctcrmincvl in thc Inform,ition Phase. 

4.1.4 Describc ttircc of t h ~  bcst ideas selected in thl 
Evciluation Ph,7sc in the spaccs 1 .4  providcd in section 1. I 
other idc'is ,ire to he invcstig,itcd use additional work 
slic~lts. Th(wa clc~scriptioris shoi~ld he ttiororrgh cnot~gh t (  
c-oniplctcly rlcfinc thc~ idcns. If thc ideas cannot he dc 
\cril)cd in a fcw words, sl<etc.hcs or other attachment 
slior~ld bc. used ancl rc.fcrerlc-cd in this space. 

4.1.5 In this sarncb swtion under carh idea, describe th 
pl'in which will hc c;lrricd out in this phase. This plan wi 
idcmtify thc tylws ol' knowledge and information nccdci 
to [h~v(~ lop 1110 i ( l (~ ,~.  SOITW of tlie things to he listed arm 
tho ~;twcr,ll cli~ssil'ic.,itiori of suppliers and specialist 
r~cc.tl(vl for consult,~tion ancl what tcchnic-al and produc 
lion infor~n,ltion is ncwlcd. 

4.2 Carry out the ir~vestigation plan. 
(develop alternatives) 

4.2.0 IJSI- S[-AI<('I I 1'l:Ct iNI(>UliS. 

Throughout this Investigation Phasc search technique 
arc cmploycvl to fintl 111c namm of specialists anti supplier 
who hnvc I ~ P  dcytll o f  knowlvdgc nccdcd to develop th 
iclc.,~. Two kchy t(>c-liniqt.~os arc! used here. 

4.2.0.1 U s c l  rc.fcronccs. 

This ~ ( ~ h n i q u c  rc>quircs the intensive search through a 
,~v,iil,il)le rofvrcwccs wliicti list names and locations c 
spm-i,ilist.; , i r l c l  siipplicrs. Somc of these arc: Visual S(.;lrc 
MI( rofilrll 1 ~Ios, I lcc.lronic- Fngincers Master, Thorn,l 
licbt:i\tcr o r  A.l(-K,~c~'s I3li1chook, Swcct's Catalog, Ycllo\ 
1'ngc.s (tc~lcplionc), Tr'ide Journals, Businc4s Directoriel 
Ilt~ycrs G[ritlcs, <'ci~,~logs, Standard Manuals. In addition t 
written or puhlishcd references, information can he oE 
tnincd by cont;lctinf: knowlcdgcable people, library serc 
ic.os, tr,~d(b show cx:lihitors, prof~ssional societies, trad 
associations, ctc. 

4.2.0.2 OSP tc3lcphone. 

Oncl of ~hc.  fa5tcst and t~cst methods of gctting inform, 
tion is thc LIW of thc tcllephonc. This technique can sat  
hollrs of sc.,irch limp. Oncb exccllcnt method is calle 
"chain inquiries." This involvc>s: 

1. M,ll<ing a phoncb call 10 a specialist or supplier. 

39 
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2. Describing the functional problem. 

3. Requesting the names of additional sources or 
knowledgeable people. 

By repeating this process the best source i s  usually found. 
Often, if the name of a person is  not known, a call to the 
company or organization can be made. It is a good idea 
to start at the top level of the organization (such as Gen- 
eral Manager, Sales Manager, etc.) and through them 
obtain the name and location of the most knowledgeable 
person. 

By the above search techniques one will obtain the 
names of suppliers and specialists w ~ t h  whom the problem 
and ideas can be discussed. These people must be con- 
sulted to obtain the latest information on products, proc- 
esses and materials. 

4.2.1 CONSIDER ALTERNATE PRODUCTS, 
PROCESSES AND MATERIALS. 

4.2.1.1 Search for alternatives. 

In developing ideas one should give consideration to all 
of the possible products, processes and materials which are 
applicable to each idea. The search should include a 
thorough review of all pertinent, technical, production, 
manufacturing and processing publications and data. The 
information obtained should be recorded in the ap- 
propriate section 2.1 of the worksheet (suppliers and 
specialists, front and back of worksheet). 

4.2.2 CONSIDER STANDARDS. 

4.2.2.1 Search for standards. 

Standard materials, products, tolerances, and methods 
are desirable because they often represent the lowest cost 
approach. Their use can avoid tooling, design and other 
costs associated with special or custom designs. Thc 
identification of usable standards will lead to the names 
of their suppliers which should be recorded in section 
2.1. In addition to industry standards, a search should be 
made to identify company standards which may repre- 
sent value improvements. Standard practices in regard to 
design, manufacturing and tolerancing should be re- 
viewed to identify areas of potential improvement. 
Purchasing should be contacted to determine if any 
company-wide purchase agreements exist which could he 
used. Manufacturer's catalogs of standard parts should 
be reviewed. Any pertinent information gleaned from 
this search shbuld be recorded in section 2.1 on the front 
of the investigation worksheet or in the remarks column. 
Enter price information in column 3.1. 

4.2.3 CONSULT SUPPLIERS. 

4.2.3.1 Search for suppliers. 

Suppliers are business organizations which sell materials, 
products and services. They may be producers or sellers 
of basic materials, products or processes; fabricators or 
assemblers; or manufacturers of standard or special parts 
or products. They have people and facilities with special 
skills and knowledge which often is not recorded in text- 
books. The effective use of suppliers is essential to the 
attainment of good value because they possess large 
amounts of knowledge which is not available from any 
other source. New developments and tomorrow's skills 

'Ire known by the engineers in most good suppliers' 
plants. The value analvsis job i s  to find and use this 
knowledge. 

Since there are many suppliers in each field and 
each may possess unique know-how, it i s  necessary 
to search out a list of those most likely to have that 
special skrll and facilities which enable them to meet the 
functional needs with the minimum of problems and for 
the least cost. All the previously mentioned search tech- 
niques must be brought to bear. Contacts with buyers 
'ire cssent~dl but should not be the only source of in- 
formation. Personal experience with a supplier often 
reveals information regarding their capability and de- 
pendability, which is useful in evaluating their potential 
contribution. Because of the difference in supplier skills, 
i t is important to identify several potential sources for each 
idea being developed. The names of the suppliers should 
be listed in section 2.3 on the worksheet. 
4.2.3.2 Consult with suppliers. 

Consultation with suppliers cannot be done very effec- 
tively by mail because it involves more than just a request 
for quotation. When a list of qualified suppliers has been 
made, the next step is to contact them requesting a meet- 
Ing to discuss the functional problem. In the meeting it is 
des~rable that the most knowledgeable people be present. 
It is usually important to have their manufacturing and 
engineering people present as well as the salesman. While 
this may not be possible for the first meeting, one should 
at least know the position, experience and background of 
the person represent~ng the firm. With engineering and 
manufacturing peoplc present, first hand information can 
he obtained on the cffcct of technical and production 
requ~remen ts on cost. Companies are irsually represented 
by: Sales representatives or agents, direct salesmen em- 
ployed by the suppl~cr, or other employees such as plant 
managers, sup~r~ntc.ncients, etc. In consulting with the 
5uppllers there arc several ground rules for effective value 
engineering work. 

1. Don't just give the supplier a drawing and ask him 
10 quote on the part. This is a clerical job, not value 
,~nalysis. 

2. Describe thoroughly the functional, technical, and 
production requirements indicating those that are critical 
and those where some flexibility may exist. 

3. Advise the supplier the "rules of the game" relative 
to the value engineering study. Assure him that: (a) he 
will t>c rewarded if his suggestions result in reduced costs 
or improved value, (b) his ideas will not be passed along 
indiscriminately to other suppliers or used for in-house 
improvements, (c) he will not be exploited for his skill or 
knowledge without compensation, and (d) his working 
and cooperating with you will be to his benefit. 

4. Let him know you expect honest quotations or esti- 
mates resulting in a fair profit to his company. 

5. Sell the best supplier on doing business with you 
and assist him in putting his capabilities to work on your 
problems and needs. 

6 .  Solicit his suggestions and creative skills in finding 
opportunities for improvements. Let him tell you what 
tolerance he can economically hold. Ask what there i s  
about the design that causes high cost. 
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Record the name of the supplier, his address, telephone 
number and representative in the columns provided on the 
worksheet section 2.3. 

4.2.4 CONSULT SPECIALISTS. 

4.2.4.1 Search for specialists. 

Use the same basic search techniques here as pre- 
viously described. If a company is to have better v,llue 
products than its competitors, then it must obtain better 
answers to the technical and manufacuring problems. 
One way to get these better answers is through con- 
sultation with the most knowledgeable specialists. The 
first step is to identify what technology is involved. If the 
function has been defined correctly using precise verbs 
and measurable nouns, it may also identify the area of 
knowledge needed for value improvement. For example, 
"support weight" would indicate that a strength or ni,lte- 
rial specialist or structural designer could contr~hute. 
Specialists should be consulted to help solve not only the 
performance problem, but also the cost problcrn I I o~ng  
this will force a greater degree of techn~cal penetrat~on, 
thus revealing more opportunities for value improve- 
ments. List the names and type of spec~,~l~sts needed In 
columns 2.4 on the back of the workshect oppos~tc c ~ c h  
idea. 

4.2.4.2 Consult specialists. 

While consultation can be done by telephone or mail, 
it is usually more desirable to have a face-to-face mcet- 
ing with the specialist. The value analyst must then: (a) 
define the function and cost problem, (b) sell him on the 
importance and priority of his working on the problcm, 
(c) make the specialist a part of the project, (d) direct the 
specialist's efforts, (e) give him credit for his contribution, 
(f) ask him to identify other specialists or sources of '1s- 
sistance. Record the information obtained from 1~,1ch 
specialist in the worksheet section 2.4. Be sure to find 
out what new developments exist in his field. The corn- 
pany which makes the broadest use of the latest knowl- 
edge can have the best value products. The effective use 
of specialists can remove many roadblocks. 

4.2.5 MODIFY IDEAS. 

Space has been provided under the idea listing (section 
1) to note modifications to the idea which may result 
from consultation with suppliers and specialists. Inputs 
from these people may change a basic idea. Additional 
creative efforts should be carried on with each person 
participating to improve value. Record these modifica- 
tions in section 2.5 on the worksheet so that a complete 
description of the idea will exist. This section can be used 
to reference additional sheets, sketches or drawings as 
needed to thoroughly define the idea. 

4.3 Compare costs. 

To fully evaluate each idea it must be priced out so that 
cost comparisons can be made. 

4.3.1 DEVELOP COST OF ALTERNATIVES. 

The sections 3.1 on the front and back of the worksheet 
provide spaces for cost information. The unit price from 
each vendor for the quantity(s) should be listed. List 
tooling and other non-recurring costs quoted bv the 

supplier. For the purpose of value analysis, cost estimate 
that are within 1O0/o of ,iccuracy may btl satisfactory, L 

least for preliminary screening of the ideas. When 
comes down to the final choice between two al~erna 
tives more precise quotations may be necessary. At Ica: 
three estimates or quotes for each idea are desirable. 

Columns A through J in section 3.1 on the back of th 
worksheet are provided for developing the total costs s 
product cost level. The elements of each o f  these column 
are identified at the top of the worksheet. The costs i~ 
each column are obtained by factoring up the prim1 
cost(s) by the cost factors on the Information Phasl 
worksheet. Columns A and B are supplier's prices fac 
tored up to P.C.L. and columns C through G are ad 
ditional Raytheon costs also factored up to P.C.L. On1 
stlould make sure that all the costs to implement an( 
use the new methods are listed. These costs are dividec 
into recurring (A, C & D) and non-recurring (B, E, F, t 
G). All recurring costs should be item costs for a give1 
quantity. 

4.3.2 COMPUTE TOTAI. COSTS OF ALTERNATIVES. 

The next step of the Investigation Phase is to comput 
the total costs of the various ideas to determine which 
the lowest cost alternative. Use columns 3.2. First a11 the rc 
curring and non-recurring costs must be totalled. H = A- 
C i - D  and 1 - I  BS-E-1-F-t-C;. Then the total cost for each ide 
must be determined by multiplying the unit recurring co! 
(Col. t1) by a given quantity and adding the non-recurrin 
costs, (Col. I) and recording in column J ( J  = HQ-I-I). 
it i s  desired to determine the quantity at which one ( 

two ideas bwxmcs more economical (breakeven point 
it can bc done hy dividing the difference of the nor 
recurring costs by t he diffcrcncc of the recurring cost 

ANRC(I)  
REP = 

AKC(H) 
4.3.3 SELECT THE BEST ALTERNATIVE. 

The final step of this phase is to select the best alterni 
tive. This is done by cornparing the total costs in colum 
J and by considering the other benefits of each idei 
These could be Reliability, Operating, Maintenance, etc 
in addition to cost savings. It may be desirable to est 
mate the effect on the life cycle cost of these other bent 
fits. A space to identify these other benefits i s  provided i 
column 3.3. In this column, the best alternative should b 
described briefly, and the cost and savings summarize( 
This alternative should be carried into the Recommend; 
tion Phase. 

5. SUMMARY. 

The Investigation Phase is a critical one in value er 
gineering work because, on the basis of the informatio 
gathered here, decisions may be made which determin 
product value, profitability, and sales. If the work is nc 
thorough and the information is inaccurate, wrong dc 
cisions can be made. Consequently, i t is as important I 
have the same high degree of skills applied to value w o ~  
as to performance work. Before proceeding to the Recon 
mendation Phase a careful review should be made to a 
certain that all factors have been considered and that tt 
potential improvement really enhances the value of t t  
product. When this i s  assured you are ready for the ne 
step, the Recommendation Phase. 

41 
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Part 2. Check List - Investigation Phase 

Has the functional problem been defined? 
Are the production quantities known? 
Have all the kev reauirements and constraints been identified? 

Has the knowledge needed to develop the idea been identified? 
Has the plan to  develop the idea been d e G d ?  
Have the types of people who can help prove or develop the idea been identified? 
Have check lists on specialty products, -. processes and materials been consulted? 
Is the process and tooling suitable for the quantities? 
Have all applicable standards been considered? 

Tooling I 1 I 
Have the best and most applicable suppliers been listed and consulted? Present & New? 
Have at least three estimates or quotes been obtained? 

Reliability 
Have the best ideas been thoroughly described? 

N O  

Performance 
Safety factors 
Operation 

Have new ideas been solicited from all potential suppliers? Have they been given latitude for suggestions 
Have the best specialists been listed and consulted? Company and Industry? 

, 
YES 

Life 
Serviceability 
Maintainability 

* 
N O  

Processes 
Tolerances 

Materials 
Products-Company & Industry 

N O  

Tooling 1 1 I 
Have strong attempts been made t o  identify and overcome all roadblocks3 
Have creative and investigation techniques been re-applied and used to modify ideas? 
Have total costs been considered? 
Have all l ife and operating factors been considered? 
Is i t  really the best solution? 

YES YES 

Human factors 
Appearance 
Environmental 

YES 

YES 

N O  

N O  

Value Engineering 
Reliability 
Industrial Design 

It is  desirable to obtain affirmative answers to as many of these questions 
as possible before proceeding to the next phase of the job plan. 

YES 

N O  YES 
I 

N O  

Have ideas been solicited and recorded from specialists? Give credit. 
Have all the best search techniques been applied? 

YES 
1 

Reference. 

Thomas Register-McRae's Bluebook 
Yellow Pages 
Sweet's Catalog 
Electronic Engineers Master 

Telephone-Chain linking 
Personal Contacts 

Manufacturing-Methods-Machine 
Process and Material 
Standards and Components 

N O  YES 

Have all the recurring and non-recurring costs been listed for each idea? - 

V.S.M.F. 
Buyers Guides 
Catalogs 
Libraries 
Trade Associations 
Professional Societies, 

N O  YES 

Engineering 
Testing 

Material 
Labor 

Publications 
Other 

N O  N O  N O  YES YES YES 
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SECTION V I I  PHASE I V  OF THE VALUE ENGINEERING JOB PLAN 
Note: To complete idea analysis re- 
verse fold this quarter of page, align * 
arrow to arrow and continue. 

VALUE 

ENGINEERING 
INVESTIGATION PHASE WORKSHEET 

1. 

BEST IDEAS 

1.5 PLAN 

2.5 MODIFICATIONS 

1.4 DESCRIPTION 

1 5  PLAN 

1.4 DESCRIPTION 

J.5 PLAN 

2.5 MODIFICATIONS 

SEMINAR NUMBER 

PROJECT NUMBER 

PAGE NUMBER OF 

DATE 

I 1.1 BASIC FUNCTION 
verb noun 

QUANTITIES: , I., CONSTRAINTS: 

I 

2.1,2.2,2.3 SUPPLIERS 
3.1 SUPPLIERS 

PRICES I 
DELIVERY 

REMARKS 
M A T L  NAME 

1 

I 

I 

TOOL. TEL. = 

I 

ADDRESS REPRESENTATIVE 

I- 



SPECIALISTS 

INFORMATION OBTAINED 

2.1,2.2, 2.4 

NAME 

ENGINEERING JOB PLAN 

Note: Use cost factors from Information 
phase to determine product cost level 
(PCL) costs. 

3.3 BEST ALTERNATIVE 

DESCRIPTION: 

- 
U 

2 
S : ,. 

TOTAL COSTS 
.c 

C - 
s /UNIT 2 - 
$ IMPLEMENTATION - 

0 

BENEFITS: .a . 
COST SAVINGS 

ID 

S 

RELIABILITY: 

OPERATINC: 

MAINTENANCE: 

OTHER: 
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ELEMENTS OF COST COLUMNS 
r 

MATL LABOR TOOLING ENGRG OTHER 

RAW ASS'Y DESIGN DESIGN PUBLICATIONS 
FINISHED' FABRICATION FABRICATION DRAFTING MFG. ENGRC1.E. 

TEST PURCHASED MODELS TEST EQUIP. DESIGN 81 
INSPECTION EVALUATION FABRICATION 
IND. ENGRG TEST SCRAP TRAINING 

LOCATION TEL. = 

SPARES OPERATINC 
SERVICE 

3.1 
PRICES 

A 
M A T 1  

DOCUMENTATION 

3.2 

H 
RECUR 

SUPPLIERS 
(PCL) 

I 
7 0 0 1  

TOTAL COST 

I 
NON RECUR 

,3.' 
RECURRING 

C H A T 1  

RAYTHEON 

E 
T O O L  

( p c ~ )  

I TOTAL 
FOR Q U A N T  

D 
LABOR 

NON-RECURRING 

F 
ENGRG 

(PCL) 

G 
OTHER 



SECTION Vlll PHASE V OF THE VALUE 

ENGINEERING JOB PLAN 

Part 1. Description of Recommendation Phase 

1. THE OBJECTIVES OF THlS PHASE ARE: 
1.1 Document the best alternative. 
1.2 Promote implementation of the alternative. 

2. THE TECHNIQUES USED IN THlS PHASE ARE: 
2.1 Use one page recommendation form. 

IDENTIFY MAJOR EQUIPMENT AND UNIT 
UNDER STUDY. 
DESCRIBE PRESENT AND PROPOSED METHOD. 
RECORD PRESENT AND PROPOSED COSTS. 
RECORD IMPLEMENTATION COSTS. 
CALCULATE AND RECORD SAVINGS. 
SUMMARIZE THE RECOMMENDED 
ALTERNATIVE. 
LIST PROJECT TEAM MEMBERS AND LEADER. 
IDENTIFY CONTRACTUAL INFORMATION. 

2.2 Motivate positive action. 

2.2.1 PRESENT RECOMMENDATION. 
2.2.2 FOLLOW-UP PRESENTATION. 
2.2.3 DETERMINE DISPOSITION. 
2.2.4 OFFER ASSISTANCE TO IMPLEMENT. 
2.2.5 DETERMINE AND OVERCOME ROADBLOCKS. 
2.2.6 GIVE CREDIT. 

3. DISCUSSION. 

The potential financial gains to the organization will not 
be realized if the results of the value engineering study are 
not implemented. The initial presentation of the recom- 
mendation must be concise, factual, accurate, and pre- 
sented in such a manner as to create a desire on the part 
of those responsible to implement the change. The 
selling of the recommendation depends to a large extent 
on the use of good human relations. The recommenda- 
tion should be presented in such a way as to avoid any 
personal loss or embarrassment. Proper credit should be 
given to those who contributed and to those responsible 
for implementation. The one sheet recommendation 
form was specifically designed to facilitate management 
review and motivate positive action. Additional data gen- 
erated during a value study should be retained for ref- 
erence. 

4. DESCRIPTION OF TECHNIQUES. 

4.1 Use "one page'' recommendation form. 

4.1.1 The equipment and the unit under study should 
be identified on the recommendation sheet by name, 
number and quantity. 

4.1.2 A brief description using words or sketches of the 
present and proposed design or method should be en- 
tered in the space provided. (A picture is worth a 
thousand words.) 

4.1.3 Record the unit cost at product cost level of the 
present and proposed designs. These costs are obtained 
from the Information and Investigation Phase worksheets. 

4.1.4 Record and describe all the costs required to imple- 
ment the recommendation (non-recurring costs). These 
costs are obtained from the Investigation Phase work- 
sheet. Caution: the present and proposed unit costs 
should be for the same quantity and at product cost 
level. 

4.1.5 Calculate the total net savings for the selected 
quantity and record on the worksheet in the space pro- 
vided at the bottom right. 

4.1.6 Summarize the proposal by a concise statement of 
the type of change involved and the benefits to be 
derived in the space provided on the worksheet. 

4.1.7 The names of the members of the project team or 
those contributing to the recommendation should be listed 
at the bottom of the sheet with the name of the person 
who should be contacted for further information. 

4.1.8 Since much value engineering work is  done on 
Government equipment under program or incentive con- 
tractual clauses, a space has bcen provided on the work- 
sheet for the estimated net savings for both Raytheon and 
thc customer. If the project is on a program with a Value 
Engineering clat~se these amounts should be calculated 
and other related data recorded in the spaces provided 
on the back of this worksheet. First, the contractual in- 
form,~t;on, contract number, type of contract (F.F.P., F.P.I., 
C.P.I.F., C.P.F.F., etc.) quantity (instant and future), sched- 
ule (dates), tyge of value engineering clause (program or 
incentive), and sharing formulas. One should refer to 
Government procurement regulations, circulars, and other 
directives for more detailed information. Second, the total 
net savings is recorded and the correct formula applied to 
determine customer and Raytheon savings for the instant 
contract, future acquisitions, and collateral (?peration, 
logistics) if possible. Next, record the date by which the 
recommendation must be implemented if these savings are 
to be realized. Then, identify the fringe benefits (reliability, 
etc.) which would result from this recommendation list- 
ing the advantages and disadvantages of each. Note: 
some of this data would be used to help estimate col- 
lateral savings although such estimates may be beyond 
the capacity of the Value Engineer. Finally, the total sav- 
ings should be recorded in the appropriate blocks in the 
upper right of the front of the recommendation sheet. 
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4.2 Motivate positive action. 

4.2.1 PRESENT RECOMMENDATION. 
The completed recommendation sheet should be pre- 

sented to those in management with decision making 
responsibility. The submission of the recommendation 
may be accompanied by a verbal presentation or letter 
of transmittal. In any case, the presentation of a recom- 
mended change must be done with tact and good judgc- 
ment employing all the good human rehtion elements 
discussed under General Techniques. Every attempt 
should be made to avoid any personal loss or embarrass- 
ment. This can be done by preconditioning management 
or the decision maker, establishing a proper climate that is 
receptive to change and making those responsible for im- 
plementing the change a part of the project. In this way 
people will be receptive to the recommendation and 
motivated to take action on it. 

4.2.2 FOLLOW-UP PRESENTATION. 

The presentation of a recommendation shoirld be fol- 
lowed up after the recipients have had a chance to re- 
view the proposal. A personal contact is desirable, but 
a note or letter may be adequate. The purpose of follow-up 
is to determine if there are any questions, problems or ad- 
ditional information required. 

4.2.3 DETERMINE DISPOSITION. 

There should be an effort to determine the disposition 
of a recommendation during the follow-up. If possible, 
a time table and planned program to effect the change 
should be established. 

4.2.4 OFFER ASSISTANCE TO IMPLEMENT. 

Although it is not the intent that the study team or 
value analyst should do the work of the implementor 
(unless the analyst is responsible), an offer to assist in 
the implementation may help to motivate '~ction. For 
instance, some detailed information, test data or a model 
may be needed. 

4.2.5 DETERMINE AND OVERCOME ROADBLOCKS. 

During the follow-up any obstacles to implementation 
should be determined and analysed to establish what 

d ' i t ~  or effort is needed to overcome thcse ro'idblocks. 
One can minimize problcms if an cffort t ic is  hccn made to 
anticipate roadblocks prior to ~ h c  presentation of the 
rccomrnendation. A certain amount of sales cffort may 
hc required to convince people th,~t it is to thcir benefit 
to implement the change. 

4.2.6 GIVE CREDIT. 

Perhaps one of the strongest motivational methods is 
to give credit. To create a value consciousness, receptivity 
to change and spirit of cooperation, it is important to 
openly recognize the contribution o f  all pcvsons who make 
the improvement possible. This includes those who have 
contributed information and ideas, those who have devel- 
oped the idea, those who have finalized the recommenda- 
tion, and most important, those who have to make the 
final decision. It is the latter who should really get credit 
for the change because on their shoulders will rest the 
responsibility for the action. 

This Recommendation Phase concludes the value en- 
gineering job plan. The project has come to a successful 
conclusion when it has been adopted and i s  saving money. 
While implementation is important, it should not be the 
sole measure of the success of the project. Unforeseen 
circumstances, schedule, time or man-power problems 
m,iy prevent the implementation of an otherwise good 
rccomrnendation. Even in this case, all may not be lost 
bccausc thc recommendation may be applicable to other 
products or areas, it may be useful in the future or it 
may have an application in other divisions of the com- 
piny. In any case, th& ideas should be circulated to areas 
for potential use and for possible insertion into standards 
or preferred practices manuals. 

There are some measurements, documentation and re- 
porting that should be performed as part of the conclusion 
of value engineering work. This information is useful for 
management evaluation of return on investment. One 
should make sure the cost reduction or avoidance result- 
ing from the change is submitted to the company cost 
reduction program. And finally, one should identify the 
contribution to profit improvement, the ultimate measure 
of a successful value engineering study. 
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Part 2. Check List - Recommendation Phase 

Has the best alternative been fully documented? 

Have all the constraints been considered? 

4 

Has the one page value engineering recommendation form been filled out? u- l  

NO 

Has the recommendation been presented to the most appropriate responsible 
management or decision maker? 

Has the recommended change been sold? 

YES 

Has the implementation plan been devised and carried out? 

Have the benefits t o  the company and the customer been documented and reported? 

Have the recommendations been presented to all areas of possible application? 

Have the benefits to the company been measured? 

Has the return on the investment been measured? 

Has the improved value design been considered for a standard or preferred practice? 

Has credit been given to all participants? 

It i s  desirable to obtain affirmative answers to as many of thew questions 
as possible . 
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VALUE I SEMINAR NUMBER 

ENGINEERING I PROJECT NUMBER 

PAGE NUMBER OF 

RECOMMENDATION PHASE WORKSHEET I DATE 

EQUIPMENT 1 ESTIMATED NET SAVINGS* 

DRAWING NO. I DY NAIPE RT I CUSTOMER 

SUMMARY: 

PRESENT: 

UNIT COST (PCL) $ 
- - - - 

IMPLEMENTATION COSTS (NON-RECURRI NG) 

TOOLING $ 
ENC[NEERING $ 
OTHER $ 
OTHER $ 
OTHER $ 

TOTAL $ 

PROPOSED: 

UNlT COST (PCL) $ 

SAVINGS CALCULATIONS: 

PRESENT UNIT COST $ 
PROPOSED UNIT COST $ 
SAVINGS~UNIT $ - 
Qn /Year ICont. 
CROSS SAVINGS $ /Year /Cont. 

IMPLEMENTATION $ 
NET SAVINGS $ /Year JCont. 

TEAM MEMBERS: 

-- - 

For Further Information, Contact 

*See Reverse Side for Detail Data 
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CONTRACT DATA: 

CUSTOMER: 

CONTRACT NO. 

TYPE OF CONTRACT: 

QTY /INSTANT /FUTURE (EST.) 

SCHEDULE: 

V.E. CLAUSE: 
NET SAVINGS I 

V.E. SHARING: FORMULAS TOTAL I DYNUPERT I CUSTOMER I 
- 

INSTANT 1 I I I I 
- - 

FUTURE 1 I I I I 
COLLATERAL 1 

TOTAL 

IMPLEMENTATION DATE: 

FRINGE BENEFITS: 

RELIABILITY 

MAINTAINABILITY 

PERFORMANCE 

OPERATION 

SCHEDULE 

LOGISTICS 

INTERCHANGEABILITY 

WEIGHT 

OTHER (SPECIFY) 

ADVANTAGES DISADVANTAGES 



SECTION IX REFERENCE MATERIAL 

Part 1. Cost and Function Analysis Techniques 

In the Information Phase, section IV, Part 1, 4.2 and 4.5, 
a number of cost and function analysis techniques have 
been discussed. However, this area is so important to 
value analysis and value engineering work that further 
explanation would probably be helpful. The following 
techniques will be discussed. 

1. COST ANALYSIS TECHNIQUES. 

1.1 Cost Arrangement Analysis. 

1.1.1 GENERATION BREAKDOWN. 
1.1.2 HIGH $ TO LOW $. 
1.1.3 80-20 RULE, ABC LISTING. 
1.1.4 COST ELEMENTS. 

1.1.4.1 Material, labor, overhead, test. 

1.1.5 COST INCREMENTS. 

1.1.5.1 Process or method build-up. 

1.1.6 SIMILAR PARTS. 

1.2 Cost Allocation Analysis. 

1.2.1 COST/DIMENSION (LENGTH, AREA, VOLUME). 
1.2.2 COST/WEFGHT (POUND, OUNCE, GRAM). 
1.2.3 COST/TIME PERIOD (YEAR, CONTRACT). 
1.2.4 COST/PROPERTY (STRENGTH, CONDUCTANCE, 

INSU LATl NG). 
1.2.5 COST/REQUI REMENT (TOLERANCE, 

SPECIFICATION). 

1.3 Cost Visibility Analysis. 

1.3.1 PIE CHART. 
1.3.2 TREE CHART OR BLOCK DIAGRAM. 
1.3.3 GRAPH OR BAR CHART. 

2. FUNCTION ANALYSIS TECHNIQUES. 

2.1 Value Indices Analysis. 

2.1.1 COST TO VALUE RATIOS. 

2.2 Functional Arrangement Analysis 

2.2.1 SIMILAR FUNCTION GROUPING- 
FUNCTIONAL AREAS. 

2.2.2 FUNmIONAL TREE ARRANGEMENT. 

Description of Techniques. 

1. COST ANALYSIS TECHNIQUES. 

These techniques are aimed at identifying high cost areas 
to assist in directing value engineering efforts to work on 
those elements which offer the greatest opportunity for 
improvement and pinpointing areas of unnecessary costs. 
I t  i s  these areas which offer the maximum return on invest- 
ment. These techniques are essential prerequisites for 
functional evaluation and analysis as well as other steps of 
the job plan. Some of these techniques lend themselves to 
process, procedure and software as well as hardware 
analysis. They are also useful in cost targeting procedures. 

While the techniques discussed here do not represent all 
analysis methods, thcy do highl~ght those that have been 
found most useful in value engineering work. 

1 .I Cost Arrangement Analysis. 

This technique concerns various methods of arranging 
costs to provide visibility from which various analyses and 
determinations can be made. It is very useful for cost 
modeling and targeting efforts. 

1.1.1 GENERATION BREAKDOWN. 

This involves an arr'1ngement of all the parts of a product 
in a natural descending order. Starting with the final or 
total assembly and then descending by natural breakdown 
or disassembly order to the major assemblies, subassem- 
blies and individual parts. The inverse of this order would 
be the way the product is assembled. The Informatim 
Phase worksheet provides space for such a breakdown in 
section 2.1. However, for more extensive analyses of larger 
products, additional sheets or computer data processing 
may be required. (Figure 2) 

LEVEL 

X 

PART 
SUBASSEMBLY I 

- - DESCRIPTION D W G  # -. 
4 5 

ASSEMBLY 

PART 
PART I 

-- 

Figure 2 

The cost information should be recorded opposite each 
assembly or part in the spaces provided. (Figure 3) 

QUANTITY ITEM 

5.00 
1.50 
2.00 
0.50 
0.50 

FAB I ASSY 1 lNSP 1 TEST 
I I I 

Figure 3 

This generation breakdown of costs provides data which 
ic in good form for further analysis. It permits quick identi- 
fication of high cost parts and assemblies. See 1.1.4 for 
further description. 

1.1.2 HIGH $ TO LOW $. 

From the generation breakdown a relisting of parts, sub- 
assemblies, or assrmblies can be made starting with the 
most costly. Note: this can be done on the basis of item 
cost or unit cost. 
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COST ELEMENT ANALYSIS 

Figure 4 
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1.1.3 80-20 RULE, ABC LISTING. 

From this list, the items can be segregated into groups of 
most costly "A" items, second level "B" items and least 
important "C" items. An analysis of this list and associated 
costs may reveal that 80•‹/o of the cost of a product (unit 
under study) may be attributed to 20% of the parts. I t  i s  
these "A" items which should then be the object of intense 
value analysis. 

1.1.4 COST ELEMENTS. 

The cost elements are constituents of the item cost such 
as: material, (raw or purchased parts), labor (fabrication, 
assembly, inspection, test), overhead, or other parts of the 
item cost depending on the cost accounting method which 
builds up to the product cost level. Some of the various 
factors used to obtain product cost are listed at the bottom 
of the lnformation worksheet. In an analysis of cost ele- 
ments it may be desirable to break the item costs down 
into each element or factor to see how it builds up and to 
identify elements or factors which appear to be high or out 
of line. A separate worksheet (see Figure 4) may be de- 
sirable for further analysis of cost elements. I t  may be 
matched up with the cost section (2.2) of the lnformation 
worksheet. Note: direct labor may be actual or estimated 
or a standard. The variance may include labor efficiencies 
and the overhead may include fixed and variable elc- 
ments. In any case, the analyst should know what i s  in- 
cluded in each element or constituent part and how they 
are obtained; and care should be exercised to be con- 
sistent in making comparisons. While a more detailed 
analysis of cost elements such as efficiencies and break- 
down of overhead may be called for, generally it is not 
necessary. However, if these factors appear to he out of 
line, further investigation may be called for by manage- 
ment. 

Figu:e 3 shows an example of the cost tabulation for tho 
assembly of Figure 2. Note the item costs have been 
divided into elements. The material cost of the assembly 
i s  the sum of the material costs of the subassemblies and 
parts (on a unit basis). Where the part is fabricated or 
machined a labor figure i s  entered in the fabrication 
column. When i t  i s  an assembly labor, $ are put in the 
assembly column for each item. Note, this is the labor coct 
to assemble the next lower level parts into that assembly, 
it i s  not a total of all lower level assembly costs. The same 
note applies to the inspection and test columns. If total 
costs in any of these areas are required, the amounts can 
be multiplied by the item quantities and totalled, or it is 
possible to put the material and labor costs in at unit cost 
rather than item level. 

1.1.5 COST INCREMENTS. 

A cost increment i s  the cost of a step or operation in a 
procedure or production process. Each direct labor cost i s  
made up of a number of incremental costs. For instance, a 
fabricated or machined part i s  made by a number of differ- 
ent operations such as set-up, milling, drilling, tapping, 
stamping, punching, part handling, plating, etc. The cost 
of each of these is an increment of the total product labor 
cost. If i t  i s  desirable or necessary to carry the analysis to 
this depth then a separate process sheet should be made 

out for incrementCil cost analysis. Scc Figure 5. t ligh cost 
or out-of-line ,Ireas should be idcntificd for further in- 
vestigation. 

1.1.6 SIMILAR PARTS. 

Another analysis is done by grouping similar parts which 
have common shape, size, function, etc. For instance, a l l  
hardware such as bolts, nuts, washers, all chassis or cab- 
inets, all resistors or other components, a l l  gears, brackets, 
wire, etc. Sometimes the individual cost of such items is 
low but the combined cost of all similar itcms may he 
significant. Such analysis would open the door for a value 
engineering project which would develop a ncw concept 
to perform the function of these parts or might eliminate 
or combine parts to reduce costs. Another grouping would 
be by manufactured or purchased items, electrical or 
mechanical items, or by functions (see Function Analysis 
Techniques). Such groupings of costs can often reveal high 
and unnecessary cost areas suitable for value engineering 
efforts. 

The cost data can be obtained from the generation 
breakdown either manually for medium or small projects 
and by data processing methods for larger projects. 

1.2 Cost Allocation Analysis. 

This technique concerns various methods of allocating 
costs to different factors which are meaningful for cost 
comparison purposes. When the costs have been assigned 
to these units significant data will have been developed 
which will be extremely useful for the establishing of value 
or cost standards and the determination of unnecessary 
costs. This analysis generally is helpful in pinpointing the 
reason for the unnecessary cost and thus guides efforts to 
reduce these costs. 

1.2.1 COST PER DIMENSION. 

For mdny hardware items such as machined or fabricated 
parts or purchased materials, cost allocated to one or more 
dimensions such as length, area or volume is a very useful 
analysis. Comparisons of cost/dimension of similar items 
can reveal opportunities for lower costs or better value. 
For example, wire costs per unit of diameter or length, in- 
sulation or molded parts per unit of volume, or certain 
critical dimensions on machined or fabricated sheet metal 
parts. On the cost increment analysis sheet, Figure 5, space 
has been provided for allocating costs to dimension, weight 
or other factors such as tolerances. In addition to process 
step or operation, the first column can be used to list the 
various parts, details or forms for cost comparisons. 

1.2.2 COST PER WEIGHT. 

The comparisons of costs per unit of weight (cost/ 
pound) are among the most useful of all the analytical 
techniques. It i s  particularly important in those areas where 
weight i s  important, such aj  transportation. Castings, forg- 
ings, moldings followed by secondary machining or proc- 
c5sing operations are particularly suited to this costlweight 
an,llysis. For example, coniparlng cost/pound of the raw 
(unrnachined) castings, and then comparing costlpound at 
various stages ( in~rem~nts )  of processing (machining) may 
ind~c'lte that one particular part i s  high in co\t because it 
has difficult machining operations or it has high scrap for 
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COST INCREMENT ANALYSIS 

Part Name 

Part Number 

Quantity Dear /Contract /Lot 

Cost $ (PCL) Labor Rate $ /Hour $- /Min. 

Figure 5 

60 

Time 

Step, Operation or Detail 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Totals 

Cost 

Hours Min. Operation Cumul. Dim. Wt. Req. 
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porosity or other reasons such as configuration. This tech- 
nique lends itself to charting (paragraph 1.3 cost visibility 
analysis) and a plotting-of costlpound on graph paper for 
similar parts will identify those that are out of line. 

1.2.3 COST PER TIME PERIOD. 

The amount of cost expended over a certain time period 
such as per year, month, or contract is very meaningful 
since it indicates the rate of expenditure. This is important 
as a determining factor in budgeting, cost targeting, 
financial analysis and return on investment potential. If the 
dollars to be spent in a certain time period are significant, 
i t is worthwhile to spend time and effort (dollars) to reduce 
them. Often the cost of a single item is not impressive but 
spread over the year and number of equipments it can be 
considerable. 

1.2.4 COST PER PROPERTY. 

When the end product is dependent on the property of 
a material for its function, this technique can reveal op- 
portunities for value improvement. For instance, the 
strength of the material (tensile, yield, etc.), the conduct- 
ance of wire; the insulation of plastic. By taking a con- 
venient measure of this property and allocating the cost 
of the material or part per unit of this measure some worth- 
while comparisons can be made which will not only reveal 
areas of unnecessary costs but also identify the improved 
approach. Plotting and functional analysis techniques can 
be coupled with this technique. 

1.2.5 COST PER REQUIREMENT. 

This technique i s  an analytical method related to the 
technique "Put a $ on specifications and requirements" 
(Section IV, 4.3 Information Phase and paragraph 1.2.1 
cost per dimension). Every part i s  made to comply with 
specifications or requirements which define its function 
and shape. These cover: 

Material Dimensions 
Environment Appearance 
Life Performance 

and generally fall into three categories: 

Physical 
Performance 
Workmanship 

in both electrical and mechanical areas. All of these re- 
quirements have tzjlerances which to a large degree govern 
the cost as indicated by the general tolerancing law which 
says that costs increase exponentially (at an increasing rate) 
as tolerances are reduced or tightened. See Figure 6. 

At the same time the performance improves at a dc- 
creasing rate as shown by the performance line on Figure 
6. Thus, the good design zone is where maximum desired 
performance i s  maintained for minimum cost. 

By allocating cost to each dimension (requirement) and 
its associated tolerance, one can identify those outside or 
or? the fringe of the good design zone. The cost increment 
analysis sheet, Figure 5, can be used for this analysis. I t  is 
often found that one key requirement i s  contributing to a 
large number of dollars of cost. Sometimes this dimension 
is not even an important or critical one. 

u 

TOLERANCE 

Figure 6. 

1.3 Cost Visibility Analysis. 

I t  often helps in cost analyws to be ablc to gct a picture 
of the cost situation. By visuali7ing thc relative or com- 
parative costs in the various analysis methods described in 
p,iragr,lphs 1 .I and 1.2, onc2 can rc,ld~ly draw conclusiorw 
regarding areas of unnecessary costs. Some of thcsc 
methods of visibility analysis arcb summarized below. 

1.3.1 PIE CHART. 

I f  a circle or pie is representative of the total cost of a 
unit under study it can be divided into sections which 
reprownt thc various cost elements (Sec paragraph 1.1.4), 
cost increment (1.1.5) or other cost factors. Such a chart 
mny dram~tically show that certain elements are out of 
linc and comparison with pic. charts (by overlay or section 
comparisons) of similar parts, units or functions will iden- 
tify the amounts of unnecessary costs. See Figure 7. 

UNIT I UNIT 2 

Figure 7 

In unit 1 we might question the high material and over- 
head factors. In unit 2 the high test factor. If the area within 
the circle was proportioned to represent the total cost, this 
technique could be used to visualize relative costs of differ- 
ent methods of accomplishing the same functions. See 
Figure 8. 

UNlT 1 

Figure 8 
UNlT 2 



SECTION I X  REFERENCE MATERIAL 

ASS'Y D 

UNIT UNDER STUDY 

A 

Figure 9 

MAJOR 
ASSEMBLY 

_I L 

1.3.1 TREE CHART OR BLOCK DIAGRAM. 

I t  i s  helpful, particularly for management and value 
analysis, to be able to visualize cost arrangements. Thus, a 
generation breakdown (1 . I  .I)  could be arranged in a tree 
chart (See Figure 9) with costs assigned in each block. 

This could be put in the form of a functional block dia- 
gram with costs allocated to each functional block. These 
techniques are particularly useful for cost analysis of a 
system, complete equipment, product or assembly. It might 
also be pointed out that this method of Tree or Block ch r t -  
ing is useful in Functional Analysis (See Section 2.). In th~s 
case the functions and values would be inserted in each 
block in addition to costs. 

This technique i s  also closely related to mathematical 
modeling, PERT cost, Gantt charts, and other analytical or 
control and scheduling methods. While these may be use- 
ful in helping to identify areas for the application of value 
analysis or for management control of programs, they are 
not of prime concern to the value analyst or the value 
analysis process. Consequently, they will not be discussed 
further in this section. 

1.1.3 GRAPH OR BAR CHARTS. 

Several of the above techniques (1.1 and 1.2) lend 
themselves to plotting on graphs by lines or bar charts. 
The cost allocation techniques are particularly applicable. 
The plotting of cost/weight or functional property for 
instance on rectangular, log or log-log graph paper can 
document in readily visible ways relative cost data which 
is  very useful for comparison purposes and helpful for 
value decisions. Graphs are also useful for plotting cost/ 
quantity data for comparison of costs of different ap- 
proaches, determination of breakeven points, estimating 
savings and learning curve data analysis. 

L 

A 

J 

MAJOR 
ASS'Y 

L 

ASSY 1 

I 

MAJOR 
ASS'Y 

* * 

In costlpound analysis, if log-log paper i s  used and the 
cosllpound plotted for sever,~l different parts which have 
something in common such as function, size, shape, 
mothod, etc., a 45O line drawn through the lowest cost/ 
pound point will reveal items with higher ratios which 
should be analysed. 
2. FUNCTION ANALYSIS TECHNIQUES. 

Following functional definition and evaluation, there are 
some analysis techniclues related to the functional ap- 
proach which [Ire uscful in identifying areas oC unnecessary 
cost. (See Section IV, 4..5.3 in the Information Phase.) Hav- 
ing more thoroughly cicscrilwd cost an;ilysis mcthods ( I ) ,  
thew functional analysis techniques may be more mean- 
ingful. 

2.1 Value Indices Analysis. 

2.1.1 After cost information has been determined and a 
value established for the function, a cost/value ratio can 
be established. This index i s  a measure of the value level 
(worth) of the present approach. It also is a measure of the 
ultimate amount of unnecessary cost or the value improve- 
ment potential. Depending on the method of evaluation of 
function these indices may run from 211 up to several 
hundred to one. If consistent methods arc used for the 
ev,lluation of functions, i t  is possible to establish standards 
of value which indicate when an index is higher than nor- 
mal. Thus, for a certain type of function, product, customer, 
etc. one can determine desirable costlvalue ratios. A plot 
or chart which indicates these ratios can be analysed to 
identify out-of-line areas. A functional chart can be made 
similar to the tree chart (Section 1.3.2). See Figure 10 for 
an extension of Figure 9. 

E,lch block of this chart could identify the function (verb- 
noLin definition), the cosl, value and ratio. An analysis of 
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Figure 10 
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this chart would indicate poor and good value functional 
areas. The chart could be done on a generation breakdown 
basis and the part name put in each block, (See Figure 11) 
or purely on a functional basis without part names. 

PART NAME 

FUNCTION 
BAS lC 2ND 

COST - VALUE cp/- 

Figure 11 

2.2 Functional Arrangement Analysis. 

2.2.1 SIMILAR FUNCTION GROUPING. 

In this technique the unit under study is  usually an 
assembly or product, system or equipment. It is  divided 
into various functional areas such as mechanical, electrical, 
appearance, convenience, protection, etc. These can be 
subdivided into subfunctional areas. This can be done by 
listing or by use of pie or tree charts. Costs are allocated to 
these functional areas. An analysis may reveal that the 
major cost elements are associated with secondary func- 
tions. This technique will also identify redundancy (dupli- 
cation) and unnecessary costs. 

2.2.2 FUNCTIONAL TREE ARRANGEMENT. 

This technique has.been discussed in several previous 

sections. Howevcr, it is one of the most useful techniques 
and can be wed to visually present cost and functional data 
and relationships which are most helpful in analysis. For 
instance, the functions can be grouped and classified into 
basic and secondary. The secondary functions can be 
classified as essential and nonessential. By use of solid lines 
connecting the blocks, it is possible to identify those parts 
or functions which are basic to the next higher assembly, 
and nonessential functional arcas can be highlighted for 
further investigation. Sometimes it i s  desirable to put the 
input and ourput information on these functional charts. 
The charts can he used in conjunction with the functional 
listing, definition and evaluation columns on the Informa- 
tion Phase worksheet. 

Summary. 

These cost and function analysis techniques are an es- 
sential part of value analysis/engineering work. They are 
first used in the Information Phase but can and should be 
used throughout the job plan, as necessary or desirable, to 
compare, analyse and present the cost and functional pic- 
ture. Not all these tools (techniques) need to be used for 
each job. With experience the analyst or engineer will 
determine which method is best suited to his decision mak- 
ing process and will best meet the needs of the problem,- 
finding a better method, procedure, design or product. 

If used well they will help you to reach better decisions 
-faster. 
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Index and Glossary of Terms 

I Term Section Part Paragraph 

I Cost- 

A monetary measure of  the amount o f  material and labor required to produce a 
product or service. 

Cost Analysis- 
Techniques of analysing costs for the purpose of  identifying high and unnecessary 
cost areas. 

Cost Arrangement Analysis 

Cost Allocation Analysis 

Cost Visibility Analysis 

Cost Comparison- 

Cost Determination- 
-- - 

Cost Elements- 
Constituent parts o f  the cost such as material, labor, overhead. 

Cost Increments- 
Cost of  each step or  operation i n  a process or  procedure. 

Cost, Overall, Total, Life Cycle Notes: 
The sum of  all costs to acquire, operate, and maintain the product or service. 

Costs, Unnecessary- 
Those costs not  required for the reliable perfornianw of thc ncccssnry tunclion. 

Constraints- Notes: 
Conditions or  requirements under which the func t~on 15 pcrforrned. 

-- 

Function- 
The natural or characteristic action performed by ,I product or servlce to makc it 
work or  sell. 

Function Analysis- 
Techniques of  analysing functions to  help identify unnecessary costs. 

Function, Basic- 
An action which is the primary purpose for the existance of  thc product or service. 

Function Definition- 
A technique of identifying and clarifying the function performed by a product o r  
service, o r  required by the user. 

4.4 
& 

Notes 

-- - 

Function Evaluation- 
A technique to  establish an appropriate cost or worth of function. 

4.4.3 
& 

Notes 

-- - -- -- 

Function, Secondary- 
An action which does not  contribute directly to the basic function of a product or 
service. 
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lndex and Glossary of Terms (Continued) 

Term 

Value- 
The measure o f  the relationship between function and cost. 

Sect ion Part Paragraph 

I Value, Maximum- 
The lowest overall cost to  achieve the necessary function rcliably 

Value, Good- 
The most optimum cost at which the desired function can bc i ich~eved at 'Iny specific 
time and place. 

Value lndex (CostIValue Ratio)- 
The ratio of  the cost to achieve the function to  the maxinium value of  the function. 

Value Analysis/Engineering- 
The systematic application of  recognized techniques which identify the function of 
a product or service, establish a value for that function and provide the necessary 
function reliably at the lowest overall cost. 

Value Engineering Job Plan- 
The sequential steps or phases o f  carrying out a value engineering study. 

-- 

Value Engineering Objectives- 
The aims of  each phase of  the Job Plan. 

Value Engineering Projects-(Selection of)- 
The item or problem under value engineering study. 

Value Engineering Study- 
The application of  the value engineering job plan and tcchniqutc. 

Value Engineering Teamwork (Team Approach)- 
The integrated, coordinated effort of  people with various talcnts. 

Value Engineering Techniques- 
The procedures or  met hods used in-value engineering work. 

Value Engineering Chart- 
-- 

Value Engineering-General Techniques- 
The techniques used throughout all value engineering work. 

Value Engineering Specific Techniques- 
The techniques used i n  each phase of  the Job Plan. 
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