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~ a i a ~ h ~  the Use of Value Analysis 
and Engineering Techniques 
t 

L ,  D ,  Miles 
March 23, 1967 

C L A S S  OWECTIVES 

C, D. James To establish those factors which are necessary for 
implementat ion of an ef fcctive government-industry value >v analysis program, 

' (2 TO explore the functional placement and level of respon- 1 
sibility aspect of the value engineering function. 

Paul Beemer From course on Value Analysis I hope to determine whether 
can achieve further significant savings in the production 
concrete and steel pipe products, 

''{ 
W, W e  Huber A correct understanding of value engineering fundamentals. 

\. $ The ability to effectively apply value engineeringgot ,, . h  \ only to productimitems but also to ims. inthe_ develop--- 
K e r n a g e ,  - 

/ A ,  J, Little 1) From this course I hope to achieve a scientific approach 
, to motivating, organizing, and working with a small depart- 
: ment of engineers and supporting personnel on products 

designed at a very minimum manufacturing cost in a highly 

I 
competitive business, 
I am concerned primarily with relatively simple, very large 
volume products in the general electromechanical field, 
Interactions of Engineering with other departments such 
as Purchasing, Manufacturing, and Q.C. in this area is of 
interest, 

R. D ,  Kruidenier 'I would like a clear definition and understanding of what 
is "value analysis and engineering," I believe the term 

4- is often misused and gets confused with cost reduction programs, 
J etc, Value engineering vs, cost, quality and reliability 

I hope will be covered, In brief, I would like to go away 
knowing more about the subject than when I arrived, and after 
our first class this objective is assured, 
I\ 

A1 Erreca At the cortclusion of this course I am hoping to have a better 
idea of how to: 
1. Approach cost reduction programs 
2, Implement cost reduction programs 

! 3 ,  Determine responsibilities in cost programs 
: 4. How to assign specific responsibilities in cost programs, 

Gabbe I would like to investigate value engineering procedures with 
the goal of possibly applying these techniques to the Facilities 
Engineering function, How can value engineering be used to 
aid in evaluating capital expenditures? (E.g,, additions, 
expansions, replacements, etc,) 



Value Analysis E Engrg, Techniques 
Class Objectives 

Robert Fouke like to learn enough about Value Analysis to 
bcourage its use in our operation. 

Earl Lawver ( would like to apply Value Analysis to "one shot projects1' 
e k e  a new facility to produce paper. 

(no name) - .-I--- 

'- 

_ .._ _ ____-- --- 

Wrought on 

K ,  Antonsen 

(no name) 

I would like to obtain the following from this course: 
1, Managing value incentive contracts 
2, Evaluating organizations 
3, Measuring and evaluating service provided by contract, 

I would like to see if Value Analysis can be applied to 
RED at least to the extent of helping assess how much data 
is needed on a given test or series of tests, In other 
words, the data collecting part of RGD. 
This is related to the eternal question of how much is 
enough, how good is good enough (e,g,, in quality control). 
This is also something I had hoped to get in the Engineering 
and Management Course, I gather that it will not be dealt 
with in Value Analysis but it does not seem to be dealt 
with elsewhere either, 

I ' d  like to learn about application of value analysis/ 
engineering to management systems/operations as compared 
to hardware items, Also, what, specifically, are the 
qualifications for an analyst--special training, etc, 

Through this course I hope to learn to realize areas in 
which value engineering and analysis can be applied, 
specifically in a field that does not necessarily involve 
volume production, but of necessity is extremely competitive, 
More specifically, in our business we are currently in a 
transition where a) we have to convert from a laboratory 
attitude to a "hardware" phase, an event that b) occurs 
at a time the competition has a heavy lead, and where 
c) in order to stay in the business we cannot afford to 
give the customer more than he needs but has a right to 
expect (i,e., high quality for the least amount of money), 

I am chief engineer of a relatively small company, 300 
employees and $12 million sales, which purveys our product 
to industry-- either OEM or user, Our engineering deparbent 
consists of approximately 35 people-designers, drafting, 
testing, model makers, etc, I want to learn how to apply 
Value Analysis to our situation, 



Value Analysis G Engrg, Techniques 
Class Objectives 

Ed Yasinko 

Roger Kadala 

/ 

It is my desire to learn how value engineering techniques 
can be applied to a transportation system. Namely, a 
Fipeline system. Although discussions will probably center 
on the manufacturing industries, each phase in this industry 
appears to have a counterpart in the transportation industry. 

Our Western Division (+ 6000 workers) was recently reorganized 
to reflect the resultsoof a study in which it was discovered 
that the operating organization had more - maintenance people 
than the whole maintenance organization, 
The new set-up put Maintenance at the same rank as Operations: 
.qntenance Operations covered 2nd and 3rd echelon mainte- 
nance; second echelon or field maintenance was established 
as a result of having taken it away from the operators. 
I'm in charge of the planning and scheduling for the Field 
Naintenance organization (+ 800 people). Can Value Engineering 
help in chartering a course or courses of action for our 
organization at its inception so that later value engineering 
won't be required? 

/ 
Richard Bentley;' My personal interest in this course is to acquire an under- 

/ standing of the methods of Value Analysis that will allow me 
! to apply the methods to my own program. Effective cost 
\ savings over the next year during which some 20 million dollars 
'\ is programmed can be of enormous value to me and my company, 

w ~ t -  to mention the customer, the U S ,  Air Force, 

Phil Reinig How to apply to "one shot" design--fabrication construction 

2 ,  How to get people in my organization to use it. (Several 

John Grady r' 

have taken courses in Value Engineering,) 
Our function is to design and supervise construction of facil- 
ities and systems to perform scientific experiments, Cost 
of these jobs ranges from $20,000 to several million dollars. 

Lead proposed groups to specify competitive configurations 
in pre-d-ign phases, 
Lead (Phase 1B-11) design teams to project and enhance 
profit expectations through hardware development, 
Participate in negotiations with an awareness of rational 
expectations in program cost and return development. 
More effective use of team and corporate resources throughout 
proposal and project efforts, 
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1967 Engineering and Management Course 

Program and Suggested Reading 

Understanding Value Engineering and Analysis  

and Engineering" 
Read Chapter 1 

Techniques and Approaches 

Functional Pene t ra t ion  

Making S i t u a t i o n s  and Problems Solvable  

(j Reading Suggested: Chapters 2 and 3 

Techniques and Systems f o r  Solving These Problems 

Job Plan 

Problem Solving System 

Reading Suggested: Chapter 6 
A r t i c l e s  - "Philosophy o f  Value Engineering and 

Analysis" 
"Effect of  'Fear  of  Embarrassment' on 

Decision Making" 

The Decisive E f f ec t  o f  t h e  Human Element 
i n  t h e  Decision Environment 

Reading Suggested: Chapters 8,  9, and 10 

Work Elements t o  be trlarfaged i n  
Value Engineering and Analysis 

Reading Suggested: Chapter 11 
A r t i c l e s  - "Organization f o r  Value Engineering 
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"Managing t h e  Use of Value Analysis 
and Engineering Techniquesu 

1967 Engineering and Management Course 

QUESTIONS APPLICABLE TO DAY I 

L o  D, Miles 
Miles Assoc ia tes  

Is analyzing o f  b ids  Value Analysis? 

Is analyzing a design f o r  l abor  and m a t e r i a l  content  Value Engineering? 

I s  quest ioning t h e  customer on h i s  r e a l  f unc t i ona l  needs Value Analysis? 

Is s tudying m a t e r i a l s  flow i n  a p l an t  Value Engineering? 

Is g e t t i n g  sugges t ions  from supp l i e r s  Value Analysis? 

Is s h u t t i n g  down an i d l e  machine when it is  not  being used Value Analysis?  

"I s e e  so  much of what we have a l ready  been doing i n  t h i s  Value Engineering 
I g e t  t h e  f e e l i n g  t h a t  i t ' s  a motivat ing scheme of  some fe l lows  t r y i n g  t o  
nake a name f o r  themselves by doing what we've always done--but c a l l i n g  it 
something d i f f e r en t . "  

I s n ' t  t h e  main purpose of  Value Engineering t o  draw more a t t e n t i o n  t o  t h e  
importance of g e t t i n g  lower cos t s ?  

I s  applying b e t t e r  processes  Value Engineering? 

Is s tudying ma te r i a l  s u b s t i t u t i o n  Value Engineering? 

What makes Value Engineering unique? Why a s epa ra t e  d i s c i p l i n e ?  Why not  
j u s t  a p a r t  of  engineer ing l i k e  any of  t h e  o t h e r  dozens of  engineering 
work a r ea s?  

Does Value Engineering work b e t t e r  on high volume items? 

Does Value Engineering work b e t t e r  on hardware than  on maintenance o r  
s e rv i ce?  

We used t o  f i nd  a goo&suppl ie r ,  then dea l  almost exc lus ive ly  with him, 
Now I i n s i s t  on t h r e e  b id s  on everything over  $100. Is t h a t  Value Analysis? 

Our suggest ion system asks  f o r  everybody's ideas ,  keeps them on t h e i r  t oe s ,  
keeps them th ink ing .  Is t h a t  Value Analysis? 

A s  a purchasing agent i f j n s t e a d  of  accept ing t h e  be s t  quota t ion  I n e g o t i a t e  
with t h e  s u p p l i e r  f o r  b e t t e r  p r i ce s ,  is  t h a t  Value Analysis? 

I'm a salesman. I f  I s e l l  a s tandard item in s t ead  of causing t h e  f ac to ry  
t o  make something d i f f e r e n t ,  i s  t h a t  Value Analysis? 

A s  a salesman, i f  I s t o ~  t a k i n ~  a customer t o  lunch, is  t h a t  Value Analysis?  



1.19 I f  I a s  a salesman rear range  my time and r o u t e  s o  t h a t  I  c a l l  on my 
customers with  l e s s  t r ave l i ng  expense and t r a v e l i n g  t ime--is t h a t  Value 
Analysis?  

1.20 I f  a s  an engineer  I use  a new m a t e r i a l  t h a t  makes j u s t  a s  good a product 
a t  lower c o s t ,  is  t h a t  Value Engineering? 

1.21 If I design out  l abor ,  is  t h a t  Value Engineering? 

1.22 I f  I keep a l l  o f  t h e  u t i l i t y  of t h e  product but  e l imina te  some of t h e  
"gingerbread," is  t h a t  Value Engineering? 

1.23 I f  we a r e  having f i e l d  f a i l u r e s  and I  des ign  i n  some more q u a l i t y ,  is  
t h a t  Value Engineering? 

1.24 A s  a process  engineer ,  i f  I  f i n d  a p rocess  t h a t  reduces c o s t s ,  s t i l l  keeps 
q u a l i t y ,  is t h a t  Value Analysis? 

1.25 I f  I s tudy  t h e  manufacturing l i n e  and f i n d  I can rearrange work s t a t i o n s  
and make t h e  product on one f l o o r  i n s t ead  of  two with l a r g e  sav ings ,  is  
t h a t  Value Analysis? 

1.26 I f  I can improve work flow and reduce overtime, is t h a t  Value Analysis? 

1.27 I f  by b e t t e r  p lans  with d i f f e r e n t  job r o t a t i o n  o r  work schedul ing,  I can 
reduce i d l e  t ime i n  t h e  fac tory ,  i s  t h a t  Value Analysis? 

1.28 CoulJnf t we say t h a t  a s  production engineers  we a r e  doing Value Engineering 
every day? 

1.29 I f  I b e n e f i t  t h e  company by shipping s ca r ce  i tems f i r s t  t o  t h e  customers 
who need them most, then completing shipments t o  o the r s ,  is t h a t  Value 
Analysis? 

1.30 I f  a s  a manager I  have two engineer ing departments and can combine i n t o  
one reducing t h e  pay ro l l  and s t i l l  g e t  t h e  same good r e s u l t s ,  is  t h a t  
Value Analysis? 

1.31 I f  as a manager I  see.men who a r e  not  doing t h e i r  jobs wel l ,  h i r e  t e ache r s  
t o  t e ach  them and, a s  a r e s u l t ,  i nc r ea se  output  s u b s t a n t i a l l y ,  i s  t h a t  
Value Analysis? 

1.32 I s tudy and measure t h e  s i m i l a r  work of  two groups, Then, by causing 
each t o  a l s o  use  t h e  b e t t e r  approaches of  t h e  o the r ,  I  g e t  25% more 
r e s u l t s .  I s  t h a t  Value Analysis? 

1.33 What do you mean by value? 

1.34 How does Value Analysis  o r  Value Engineering r e l a t e  t o  "appropr ia te  
performance a t  app rop r i a t e  cos tw?  



1.35 What is  t h e  d i f f e r ence  between p r o d u c i b i l i t y  and Value Engineering? 

1.36 Do I understand t h a t  t h e  words Value Analysis and Value Engineering 
have exac t ly  t h e  same meaning? 

1.37 I s  Value Engineering evolut ion o r  revolu t ion?  

1.38 I s  t h e r e  Value Analysis work t o  be done i n  marketing a rea?  

1.39 Since Value Analysis is  t r y i n g  t o  g e t  r e l i a b l e  funct ion t h e  lowest c o s t  
way--if necessary,  change i n  t h e  design o r  manufacturing--wouldn t t 
nea r ly  every engineer  o r  manager say t h a t  was what he was t r y i n g  t o  do? 

1.40 What "needw does Value Engineering f i l l ?  

1.41 I s  it app l i cab l e  t o  an e n t i r e  m i s s i l e  system? 

1.42 I s  it app l i cab l e  t o  a communications expense? 

1.43 Is it used t o  s tudy labor  p r a c t i c e s ?  

1.44 Is it app l i cab l e  t o  a small company? 

1.45 Ilow does t h e  use of Value Engineering a f f e c t  qua l i t y?  

1.46 What is t h e  d i f f e r ence  between Value Engineering and good design 
Engineering? 



Wanaging t h e  Use of Value Analysis 
and Engineering Techniques1! 

Engineering and Management Course 

L,  D,  Miles  
Miles Associates  

ANSWERS APPLICABLE TO DAY I 

No - t h a t ' s  purchasing,  

No - t h a t ' s  engineer ing,  

No - t h a t ' s  marketing, 

No - t h a t ' s  manufacturing, 

No, 

No, 

To t h e  eag le ,  t h e  DC-3 does resemble t h e  j e t l i n e r ,  but  t h e i r  r e s u l t s  
a r e  none the less  very d i f f e r e n t ,  

No, ' la t tent ionl1 doesn ' t  neces sa r i l y  g e t  r e s u l t s ,  I t  Is not  t h e  "at tent ion1 '  
given t o  go l f  t h a t  counts - - i t  Is knowing exac t l y  how t o  make each sho t  and 
doing it t h a t  way, 

No, 

No, 

Unnecessary c o s t  must be prevented o r  removed where it normally grows, 
Some of  it cones from management ac t i ons ,  some from engineer ing,  some 
from manufacturing, some from marketing, and some from purchasing,  
Engineering c a n ' t  come t o  g r i p s  with and remove t h e  cause when i t ' s  
i n  o t h e r  a r e a s ,  They can when t h e  de f i c i ency  i s  i n  t h e i r  own a r e a ,  

No. 

No, A l l  expendi tures  a r e  f o r  t h e  accomplishment of a func t ion .  Sometimes 
t h i s  money is  spent  through hardware t o  accomplish func t ions ;  o t h e r  t imes,  
through s e r v i c e  t o  accomplish func t ions ;  and s t i l l  o the r s ,  through an 
o rgan i za t i on  o r  grou? 06 people t o  acconpl ish funct ions .  

The approaches and techniques  a r e  app l ied  s i m i l a r l y  r ega rd l e s s  of which 
medium is  used t o  move from t h e  cos t  t o  t h e  func t ion ,  

No - t h a t ' s  purchasing, 

No, 

No, 

No. 

1.18 No, 



1.19 No, 

1,20 No* 

1,21 No, 

1,22 No* 

1,23 No. 

1 2 5  No, 

1 2  No, 

1.27 No. 

1.28 No. 

1 29 No* 

1,30 No, 

1,31 No, 

1,32 No. 

1.33 Appropriate performance of customer functions at appropriate cost, 

1.34 keep appropriate function performance. Cause appropriate cost to be 
sccttred. 

1.35 Value Engineering is an overall system which determines who must do what 
and when and how much to meet proper economic objectives, 

Producibility, I would say, is knor~ledge and technique for utilizing 
machine and process resources efficiently , 

1.56 No, They cover precisel> the same approaches and techniques--the same 
system. \$hen parts of the system are used in the non-engineering sphere, 
th'e system is called Value Analysis, When the system is used by men 
who are professionally aualified engineers in the sphere of engineering 
work, it is called Value Engineering, 

1,37 Evolution, 

1.38 Yes. Also in the engineering, manufacturing, purchasing, and procedures 
type of work, 



1.39 Tha t ' s  r i g h t ,  but systems o r  t echnolog ies  a r e  not def ined  by what they  
a r e  t r y i n g  t o  do--but r a t h e r  by what they  accomplish. The t r u c k  and t h e  
s h i p  and t h e  DC-6 a r e  a l l  t r y i n g  t o  t r anspo r t  weight a dis tance--so is  
t h e  j e t l i n e r .  Each have d i f f e r e n t  jobs.  Each i s  a d i f f e r e n t  " ~ y s t e m . ' ~  
Each does poorly-- i f  a t  a l l - -on  some jobs.  On t h e  o t h e r s ,  it is e f f i c i e n t .  

What we're saying is  t h a t  Value Engineering is a system t o  u s e  if c o s t s  
a r e  a problem, t h a t  it causes  d i f f e r e n t  thinking,  g e t  b e t t e r  c r i t e r i a  t o  
t h e  e s t ab l i shed  decision-makers a t  t h e  proper time. 

1.40 Primary pressures  i n  most opera t ing  groups a r e  t o  "make it work" and t o  
"get it shipped." Secondary emphasis a t  t h e  "do-it" l e v e l  is "make a 
p r o f i t . "  W i l e  t h e  pressure  f o r  p r o f i t  may equal t h e  p r e s su re  f o r  
q u a l i t y  and shipments a t  t h e  p r e s i d e n t ' s  l eve l ,  it becomes d e f i n i t e l y  
secondary and t e r t i a r y  i n  important dec i s ion  a reas .  A hea l t hy  business  
i s  a s  v i t a l  a s  a good product.  The Value Engineering technology provides 
a competent base f o r  necessary planned ac t i ons  t o  a s su re  app rop r i a t e  cos t .  

1.41 Yes. 

1.42 Yes. The purpose of  any communications expense is t o  accomplish a funct ion 
which can be spe l l ed  out a s  p r e c i s e l y  a s  t h e  funct ion accomplished by t he  
s h a f t  on a motor, The same th ink ing  processes  i n  t h e  Value Analysis  
system a r e  used i n  t h e  same manner with s i m i l a r  r e s u l t s .  

1.43 No. There a l ready  a r e  t echnolog ies  such a s  time and motion s tudy,  work 
s i m p l i f i c a t i o n  and many o the r s  i n  t h i s  f i e l d .  

1.44 Ce r t a in ly  is  i f  they need more earn ings .  

1.45 Good q u a l i t y  and good va lue  come hand i n  hand. Good q ,ua l i ty  is  t h e  r e s u l t  
o f  a th ink ing  process  which has developed t h e  r i g h t  approaches and methods 
f o r  accomplishing t h e  func t ions  needed. Good value is t h e  r e s u l t  of  a 
th ink ing  process  which has developed t h e  r i g h t  approaches and methods f o r  
accomplishing t h e  func t ions  needed. Hence, a s  t h e  Value Analysis  techniques 
a r e  used, b e t t e r  so lu t i ons  a r e  developed and b e t t e r  q u a l i t y  is  a normal 
by-product. 

1.46 Value Ing ineer ing  o r  Analysis i d e n t i f i e s  t h e  area i n  which more r e s u l t s  
must be achieved, r ega rd l e s s  of which technology has inadequately  cont r ibu ted .  
I t s  search  techniques and problem so lv ing  system w i l l - - i f  help is  needed i n  
t h h t  a r ea - - a s s i s t  i n  g e t t i n g  t h e  requi red  r e s u l t s .  The t a s k  of design 
engineer ing i s  q u i t e  d i f f e r e n t  and well-known. 



"Managing t h e  Use of  Value Analysis 
and Engineering Techniquesw 

1967 Engineering and Management Course 

QUESTIONS APPLICABLE TO DAY I1 

L, D,  Miles 
Miles Associates  

What determines t he  r i g h t  cos t ?  

I s  a s soc i a t i ng  c o s t s  with func t ions  Value Engineering? 

1 s . a s s ign ing  appropr ia te  cos t  o r  llvalueu t o  a funct ion,  L e e ,  evaluat ing 
a funct ion,  Value Engineering? 

What do you consider  t o  be t h e  appropr ia te  cos t  f o r  a func t ion?  

Does Value Engineering obsole te  c o s t  considerat ions t h a t  have always been 
used i n  engineering? 

I s  naming func t ions  i n  two words Value Engineering? 

Is d iv id ing  funct ion i n t o  b a s i c  and second degree Value Engineering? 

lvhy does it mat te r  what t h e  p r e c i s e  name of a product func t ion  i s ?  

Are va lue  s tandards p rac t i cab l e?  

What is  a value standard? 

Where do we ge t  value s tandards? 

2,12 When should we r e a l l y  s t a r t  Value Engineering on a product? 



"blanaging t h e  Use of  Value Analysis 
and Engineering Techniquesv 

1967 Engineering and Management Course 

AVSWEKS APPLICABLE TO DAY I1  

L ,  D,  Miles 
Miles Associates  

The s t a t e  of t h e  a r t  and t h e  o f f e r i n g s  of  competit ion,  

Generally,  yes ,  

I f  a r r i ved  a t  by ana lys i s , , , , .No ,  
I f  a r r i v e d  a t  by comparison,,,Yes, 

The lowest cos t  t h a t  w i l l  r e l i a b l y  accomplish it t o  t h e  f u l l  s a t i s f a c t i o n  
of  t h e  customer, 

Generally,  no, There is  only one g r ea t  t r u t h ,  I t  a l l  f i t s  toge ther ,  
he know p a r t s  of it here  and t h e r e ,  We use p a r t  t r u t h  u n t i l  we know 
more t r u t h ,  Value Engineering adds new t r u t h  f o r  t h e  engineer ,  u sua l l y  
supplements t h e  t r u t h  h e  a l r eady  has,  and sometimes r ep l ace s  l e s s  complete 
t r u t h ,  

Yes, 

Yes, 

I t  doesn ' t .  What mat te rs  i s  t h e  p r ec i s e  and app l i cab l e  th ink ing  process 
t h a t  tends t o  r e l e g a t e  h a b i t s ,  in-house processes ,  in-place ways of  doing 
t h i n g s  t o  t h e  l e s s e r  p lace  of  importance where they belong and promote 
th ink ing  on t h e  b a s i s  of  f unc t i ona l  needs and wants o f  t h e  customer, 

Yes, 

General ly  considered t o  be a r e l a t i o n s h i p  between func t ion  and cost-  
expressed i n  d o l l a r s ,  

A t  t h e  present  t ime, so f a r  a s  I  know, we make them ou r se lve s ,  

I f  lower c o s t s  a r e  needed--today--whether it i s  i n  product ion o r  i n  
p ro to type  o r  i n  management committee a s  a  package of  func t ions  t h e  
customer wants which thev exnect t o  ~ r o v i d e  i n  a  new ~ r o d u c t  o r  s e rv i ce ,  



Naw, w i t h  the specific similarities, the differancee, the 
reason the Value Engineering system is needed clearly in vIW. 
sane of the more important procedures w i l l  f i t  into a gtopar 
pattern. 

Make more ab.lective. 

Establish procedures, techniques, and systems wMch w i l l  high- 
light the objective data available or obtainable on the apecific 
situation. 

Get in to  basic factors 

Reduce each consideration to extreme basics in order to as fa 
as possible retard the effect of tradition, habit, attitude, etc. 
What are the absolutely basic factors which are being dealt with? 

More clearly see and understand the basics. Study these basic 
factors more deeply. Divide them into sub-basics or parts of 
basics; regroup them into different basic factors; associate 
other basic factors with basic factors. Build up a logic, an 
understanding, and insofar as practicable. a "feelingn, a l l  based 
upan basics. 

Divide into mind sized steps, 

The individual. requires a view of his objective but he then must 
have steps, one at a time, which are "his sizeN so that he can 
deal with them and reach the objective. Eac'n stop must be made 
on a basis of basics -- objective material -- pointed precisely 
toward the objective, then followed by other steps which will, 
when accomplished, achieve that objective. 

Im~sove the information, 

It is traditional for each man to gather a considerable amount of 
inf  oxkat ion before starting an important pro j ect . Experience has 
shorn that he does not gather enough; that there is usually very 
pertinent infomafifon which he does not have. A t  the same time, 
s. part of the ninEormation" which he does have and which he be- 
lieves, is not totally true. 

Xmrove the assumptions, 

Consideratiens are carrieil out in the framework of the infomation 
and assuaptions at hand. Experience has shown that vital assump- 
tions are nut 10056 zorrect. Certain assumptions are made which 
further investigation shows to be faulty, -proved assumptions 
are very essential. 



Cause eearc%. 

Today, no one library, labosatoq, or professional group of any 
typecontains a l l  of %he infomation which w d d  have a beneficial 
bearing on an important problem. Th mount of this which baccxnes 
available and can be used in creathg the best aolutisms i s  dir- 
ectly dependent upon fhe sk i l l  of r earch, Experience shaws that 
search can be deci%dly improved. 

Cause creatitrit~. 

In possession of basic thinking work divided Into mind sized 
steps, w i t h  <inproved in•’ omatir.2, with improved assumptions, some 
significant results of search .re practical. Specific sub-pmb- 
lems can new be aktacked witl- .  intense and ski l l fu l  creativity. 
This, in eesence, is cambinir~ bits  of kncnuledge into new con- 
bination9 in a directed frarumrk which wf l& promote solutians to 
the specific problem steps. 

0ftercCm8 roadblocks or sbp13e~rs. - 
m e  experienced have 1rt;ned to expect a whole f mily of stoppers 
to 2me6iately confror- the consideration of a new approach, the 
test of a new approac.4, or the use of a new approach. These 
ro~dblock~ arise frar khe reasons of need pointed out in Section 
4. They must be r e u ~ h e d  for what they are and individually 
d:alt w i t h ,  n e i r  riots are usually not in the basic situation 
tiit are frm extrm situations, 

mere are -wo gerpmering requirements for competing in today's 
milit~r;ror iniustrial competitive race. One is the securing of 
apPrcreiate pqrformance and the second is the securing of appro- 
p r i 3 a d  cost. For e few decades, very good aids and measures 
bcp. provide2 to aid decieion making in the task of getting ap- 

~priate pufomance. Naw, as it becomes necessary to achteve much 
zgher ,stant?erds ia the amount of performance which is secured per 
dollar, the same sort of ides or measures are needed for coat or- 9" iented decisions. The Va ue Engineering system contains procdures 
for the estakAiskment of measures which are not based upon exper- 
ience and tradition, but are rat%- based upon inherently baaic 
and pertinent factors. O t h e r  guides and measurements are based 
upon appropriate search and comprisdn. The quality of the cost 
oriented decisions is in direct proportion to the quality of these 
cost oriented measures. . 

Cause more cost decisions from basic and objective data. 



1, Making the Problem Solvable 

Identif~inq functions, 

Precisely what function or functions does the customer need 
or want and want to pay for? Precisely what function does 
each element or each group of elements accomplish? Precisely 
what degree of this function is wanted by the custcnner? 
Precisely what degree is being accomplished? 

Name the functions with a verb and a noun such as: support 
weight: enclose volume: conduct current. Study tha limits 
under which each function must operate. Secure enough infor-  
mation and question enouqk assunptions so that the function 
desired is specific and totally understood. 

Start with the total function which the customer wants and 
wants to pay for. Make it precisely clear and understood, 
with critically reliable assumptions clear and sharp, then 
divide it i n t o  the major groups of sub-functions, that  is, 
functions which must be accomplished in order to achieve the 
total  or main function.  Proceed to identify each of these 
sub-functions wdth the sane precision and clarity as the 
over-all function, Next sub-divide i n t o  the functions which 
are necessary ta accamplLsh each sub-function. Identify 
each of these shsrply, question each, identify its real task, 
improve its information and assumptions. Further div ide ,  
c m t i n u i n g  the process until it reaches individual parts, 

Groupina functions. 

Do not too Long akudy individual parts and to ta l ly  separate 
functions, but ca";her group into func-ti onal groups, functional 
assemblies, each wkh a specific, well defined and well 
understood purpose. Group in different ways to provide the 
necessary supporting funct ions,  and finally the total function 
required. 

By now the problem iass been Sroksr. i n t o  a series of specific 
prcblm.~ I It is becoming zssarcnir precisely which problem 
must be soit.?& in order t5 unlcqck l.?zge opportunities in trh e 
larger problm, FuE'therrrmre, t23e in?-'omat ion and the essen- 
t i a l s  have been tightly screened and inproved so that the next 
stage of t%e work w i l l  be on the 18rightfl problerr,. 
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Information S tep  

Analysis S tep  

C r e a t i v i t y  Step 

Judgment S tep  

Development Step 

This  approach organizes  a l l  resources  f o r  problem solving-whether 

l a rge  o v e r a l l  o r  smal l .  I t  is  repeated u n t i l  t h e  needs of  any s i t u a t i o n  

have been met. 

Descr ipt ions  

Informat ion S tep  

Cht is t h e  s t a r t i n g  po in t?  What is  known? What is  bel ieved? What is  

done? lvhy is  it done? Where? By whom? When? For what cos t ?  What a r e  s e r v i c e  

f a c t o r s ?  What a r e  maintenance f a c t o r s ?  What a r e  o t h e r  customer f a c t o r s ?  Why 

done t h i s  way? What changes made r ecen t ly?  Etc.? Etc ,?  

100% information finding--no i n t e r p r e t a t i o n ,  no ana ly s i s ,  no idea  genera t ing  

now. lvhat a r e  t h e  f a c t s ?  1: not  abso lu te ly  s u r e  t h a t  a statement i s  t r u e ,  

w r i t e  it a s  a  "be l ie f"  o r  opinion,  

Analysis Step 

hlhat a r e  t h e  meanings? What a r e  t h e  t o t a l  problems? The ind iv idua l  proh- 

lems? The reasonable. goa ls  and plans? What a r e  t h e  key problems t o  be f i r s t  

solved? What s o l u t i o n s  seem reasonable? What end r e s u l t  i s  reasonable? What 

s t eps - l s t ,  Znd, 3rd--are  ind ica ted?  What a d d i t i o n a l  information is  requi red?  

What a r e  t h e  assumptions? Are t h e  assumptions now va l i d?  Etc ,  



C r e a t i v i t y  Step 

Of enormous importance, but a d i s c i p l i n e  s e p a r a t e l y  taught ,  hence no t  

included i n  t h i s  course .  

Judgment S tep  

What approaches show promise; what a r e  c o s t  advantages of  each? What 

a r e  advantages and disadvantages? lihich is  ready now f o r  development? Which 

should be r e f e r r e d  back t o  another  Information and/or Analysis and/or C r e a t i v i t y  

cyc le?  What disadvantage becomes t h e  new problems? Etc.? Etc.? 

Development Step 

The "be t t e r  answert1 i s  usua l ly  50% t o  90% ready t o  use when it a r r i v e s  

here. P!ake it 100%. Get f i rm quota t ions ;  g e t  ma te r i a l  t e chn i ca l  da t a .  Make 

and t e s t  s p e c i f i c  p r i n c i p l e s  when necessary.  Es t ab l i sh  t h r ee  a l t e r n a t i v e  means 

of so lv ing  any remaining problem t h a t  appears d i f f i c u l t .  Get o the r s  with d i f f e r -  

en t  f i e l d  o f  knowledge t o  working on t he  key problems, 

(Textbook "Techniques of  Value Analysis and Engineering" - page 26 ,  phases 

5 and 6; page 31, items 5, 6.) 

Re la t ionsh ips  

A l l  p a r t s  a r e  interdependent.  

Information is  use l e s s  un l e s s  we have a p lan  t o  use it t o  meet a need. 

Analysis is  wor th l e s s  un less  we have an ob jec t ive ,  a p lan  and v a l i d  and 
complete information. 

C r e a t i v i t y  is  economically va lue l e s s  un l e s s  we have a need, a p lan ,  and 
e s s e n t i a l  information, analyzed f o r  understanding and s t a t e d  a s  a 
p r e c i s e  problem t o  be followed by judgment and development. 

The b e n e f i t s  of  judgment ( i f  any) a r c  l im i t ed  by t h e  substance which 
is  t o  be judged. 

Development i s  "busy workt1 un less  t h e  a l t e r n a t i v e s  meet t h e  need. 



These f ive  steps constitute a usub-system" which experience has proven 

produces superior results ,  

This system w i l l  be repeated in many variations and accomplish surprising 

results .  

L ,  D ,  Miles 
Copyright 1967 
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QUESTIONS APPLICABLE TO DAY I11 

3.1 "1 don ' t  s e e  anything 'sharp'  o r  ' b r i l l i a n t '  i n  t he  techniques which 
should do s o  much b e t t e r  than we've done before ,"  Why is it b e t t e r ?  

3.2 Why do you put so much emphasis on t h e  job plan? 

3.3 I s n ' t  good c r e a t i v e  thinking Value Engineering? 
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ANSWERS APPLICABLE TO DAY I I I 

3.1 Sam Snead appears t o  swing very easi ly--and t o  do l i t t l e  t h a t  we wouldn't 
do. But he knows how t o  do it, t o  do everything r i g h t ,  and h e ' s  doing it. 

3.2 I t ' s  a simple plan.  I t  g e t s  r e s u l t s .  Wen s i g n i f i c a n t  p a r t s  of it a r e  
omitted,  r e s u l t s  arc  d r a s t i c a l l y  c u t  o r  e l imina ted ,  



"Planaging t h e  Use o f  Value Analysis  
and Engineering Techniques" 

1967 Engineer ing and Management Course 

L ,  I), Miles  
Miles  Assoc ia tes  

PHILOSOPIIY OF VALUE ANALYSIS AND ENGINEERING 

Philosophy is  t h e  body of  gene ra l  p r i n c i p l e s  t h a t  p rov ides  a r a t i o n a l  

b a s i s  f o r  unders tanding anyth ing .  We s h a l l  d i s c u s s  h e r e  t h e  gene ra l  p r i n c i p l e s  

t h a t  f u r n i s h  t h e  r a t i o n a l  b a s i s  f o r  va lue  a n a l y s i s  and we s h a l l  i n v e s t i g a t e  

t h e  premises  f r o n  which t h e s e  p r i n c i p l e s  have evolved. 

What i s  back o f  t h e  techniques  o f  va lue  a n a l y s i s ?  What caused t h i s  organ- 

i zed  approach t o  be developed i n  our  economic system? What r e a l i t i e s  a r e  respon- 

s i b l e  f o r  c r e a t i n g  t h e  need f o r  i t ?  One phrase  s u f f i c e s  t o  answer a l l  t h r e e  

ques t i ons ,  namely, " c a s t s  which a r e  t o o  high . I 1  

Costs  a r e  t h e  d i r e c t  product  o f  people  and depend on t h e i r  l og i c ,  a t t i t u d e s  

and f e e l i n g s ,  knowledge o r  l a ck  of  i t ,  c r e a t i v i t y  o r  lack of  i t ,  and environment. 

To minimize c o s t ,  we must d e a l  with t h e  causes .  To dea l  wi th  t h e  causes ,  t h e  

organized approach c a l l e d  "Techniques o f  Value Analysis  and Engineering," was 

c r e a t e d ,  I s h a l l  no t  d i s c u s s  t h e  techniaues  themselves but  s h a l l  emphasize on ly  

t h e  p r i n c i p l e s  involved,  

A s  r e l a t e d  t o  h i s  d e c i s i o n  making, each engineer ,  manufacturing man, buyer,  

o r  manager is  t r i p l y  o r i e n t e d :  

1, He i s  a l o g i c a l  person.  

2 .  He i s  a  " fee l ing"  person. 

3 ,  fie is  an environmental ly  in f luenced  person ,  

Cos t s  Ar i s e  Because of  Logic and Fee l ings  
d 

The d e c i s i o n s  of  each person a r e  t h e  r e s u l t  o f  a  compromise between l o g i c  

and f e e l i n g .  His immediate environment i n f l uences  t h e  compromise, 

1, 1Ie b e l i e v e s  a  d e c i s i o n  is  r i g h t  i f  i n  harmony with  h i s  l o g i c ,  

2 ,  fIe f e e l s  a d e c i s i o n  i s  r i g h t  i f  i n  harmony with  h i s  f e e l i n g s ,  



3 ,  He is  con t en t  i n  h i s  work and d e c i s i o n s  i f  t h e  d e c i s i o n s  o f  h i s  l o g i c  

a r e  i n  harmony with  h i s  f e e l i n g s ,  He f e e l s  f r u s t r a t e d  t o  t h e  e x t e n t  t h a t  

h i s  d e c i s i o n s  must,  f o r  reasons  o f  l o g i c ,  be  made coun t e r  t o  h i s  f e e l i n g s ,  

Hence, he ha s  a  s t r o n g  tendency t o  dec ide  a long l i n e s  o f  f e e l i n g  without  

i n t e n s e  l o g i c a l  e x p l o r a t i o n ,  which might develop an o p p o s i t e  l o g i c ,  

For example, cons ide r  t h e  fo l lowing  sequence of  even t s :  

1, Product has  f a i l e d  i n  f i e l d  r e p e a t e d l y  and t h e  company ha s  been 

embarrassed,  I t  needs a  d i f f e r e n t  sw i t ch ,  

2, Engineer c r e a t i v e l y  develops  one, us ing  a  new p r i n c i p l e ,  

3 ,  11anufacturing works ou t  t h e  way o f  making i t ,  and $10,000 i n  temporary 

t o o l s  a r c  approved by management t o  t r y  i t ,  

4 ,  I t  works, A 1 1  f e e l  p r i d e  be fo r e  pee r s  f o r  s u c c e s s f u l  accomplishrncnt. 

Flanagers and immediate s u p e r i o r s  f e e l  and a c t  i n  a  commending manner, A l l  

a r e  very  p l ea sed  with  job and s e l v e s ;  both  l o g i c  and f e e l i n g s  a r e  i n  t o t a l  

harnlony . 
5, La t e r  (perhaps  a y e a r ,  perhaps  f i v e ) ,  compet i t ive  p r e s s u r e s  r e q u i r e  

swi tch  f u n c t i o n s  f o r  lower c o s t  and t h e  eng ineer  i s  ass igned  t h e  t a s k  

because o f  h i s  "experience" i n  t h e  a r e a ,  Ile knows more about  it. 

6 ,  lfe a t t a c k s  wi th  v i g o r ,  Keeping t h e  main ope ra t i ng  p r i n c i p l e s  of  h i s  

former approach, he can change a  few p a r t s ,  improve some t o o l i n g ,  e l i m i n a t e  

a few obvious  uncon t r i bu t i ng  c o s t s ,  He g e t s  20% o u t ,  

7 ,  His l o g i c  says  t h e  changes a r e  good, Iiis f e e l i n g s  s ay  t h e  changes a r e  

f a i r ,  We has  even now made some s l i g h t  in roads  i n t o  h i s  e a r l i e r  model, 

which was a  proven success  i n  t h e  eyes  o f  h imse l f  and h i s  p e e r s ,  Iiis 

f e e l i n g s  don ' t  l i k e  i t ,  He i s  uncomfortable about i t ,  He wishes  it could 

have been l e f t  a l one ,  



8, Now it becomes necessa ry  t o  remove much mare c o s t  from t h e  t o t a l  

p roduc t ,  He i s  asked,  "How much more can we, by p u l l i n g  a l l  t h e  s t o p s ,  

ge t  out?"  His l o g i c  s ays ,  "a l i t t l e , "  H i s  f e e l i n g s  say,  "none," He 

says ,  "poss ib ly  a  hard maximum o f  5% ,It 

I f  t h i s  eng ineer  i s  t o  b e n e f i t  t h e  company's s a l e s  and ea rn ings  by a 

50% reduc t i on ,  he  must have a  new approach,  S ince  t h e  d e t e r r e n t  i s  h i s  

f e e l i n g s ,  which have by now stopped agg re s s ive  s ea r ch  by h i s  l o g i c ,  t h e  

s o l u t i o n  must come through an approach t h a t  d e a l s  wi th  h i s  f e e l i n g s ,  

D r .  Craves,  eminent p sycho log i s t  a t  Union Col lege,  t e l l s  u s  t h a t  l o g i c  

does no t  change f e e l i n g s ,  t h a t  f e e l i n g s ,  being emotions,  can be  communicated 

with  on ly  i n  emotional t e rms ,  There fore  t h e  approach c r e a t e d  must emot iona l ly  

communicate i n  o r d e r  t o  r e l e a s e  t h e  man from h i s  p a s t  p u b l i c l y  proven work 

and a l low h i s  f e e l i n g s  t o  become reorgan ized  i n  a  new s i t u a t i o n  t h a t  may remove 

one-half  t o  t h r e e - q u a r t e r s  of t h e  c o s t ,  Th is  emotional approach must be based 

upon l o g i c  drawn from t h e  t a s k  a t  hand s o  t h a t  t h e  new adjustment  o f  f e e l i n g s  

w i l l  be such t h a t  t h e  c o s t  o b j e c t i v e s  a r e  reached,  

Now, a t  t h i s  p o i n t ,  a  s t r o n g  manager may say:  

"1'11 f i x  t h a t ,  I ' l l  t e l l  him t h a t  i n s t e a d  o f  404 he must do it f o r  204 

o r  h e ' s  f i r e d , "  

Then t h e  eng ineer  w i l l  be  emot iona l ly  invo lved ,  Th is  may h e l p ,  bu t  un fo r -  

t u n a t e l y  it runs  a f o u l  o f  ano the r  b a s i c  t ru i sm of  t h e  human: "What a  man does  

no t  b e l i e v e  c r e d i b l e ,  he  i s  no t  mot iva ted  by," A good man w i l l  probably q u i t ,  

no t  wa i t  t o  be f i r e d  from what he f e e l s  i s  an impossible  s i t u a t i o n .  

So, t o  be  e f f e c t i v e  i n  a i d i n g  t h e  i n d i v i d u a l  t o  remove one-half  o r  more 

o f  t h e  c o s t ,  t h e  approach must: 

1, Oe based upon t h e  l o g i c  o f  t h e  t a s k .  



2. Communicate emot iona l ly ,  

3 .  Be c r e d i b l e  t o  t h e  i n d i v i d u a l .  

Row our  hard-headed bus ine s s  manager may say ,  "1'11 s h o r t - c u t  a l l  t h a t  

by a s s ign ing  a  competent man who has  no p a s t  involvement wi th  t h e  s i t u a t i o n  

t o  t h i s  t a sk . "  I n  c o s t  r educ t i on ,  and f o r  t h e  reasons  j u s t  made c l e a r ,  t h i s  

w i l l  a c t u a l l y  produce much b e t t e r  r e s u l t s  much f a s t e r ,  I t  w i l l  e l i n i n a t e  t h e  

n e c e s s i t y  f o r  emot iona l ly  communicating i n  c r e d i b l e  terms wi th  t h e  men a s s igned ,  

The s e r i o u s  problems of t h i s  method, however, must be faced .  Men j u s t  

cannot and should not  be abandoned l i k e  a  used Kleenex a f t e r  a  good job has  

been accomplished. There a r e  no t  u s u a l l y  equa l l y  cha l l eng ing  though d i f f e r e n t  

t a s k s  t h a t  can be exchanged between t h e s e  good men. This  method, used su f -  

f i c i e n t l y  t o  g e t  good r e s u l t s ,  may be dec ided ly  d i s r u p t i v e  t o  t h e  o r g a n i z a t i o n ,  

f o r  i n  some t ypes  o f  work, c o n t i n u i t y  o f  c e r t a i n  t y p e s  o f  exper ience  may be 

almost necessa ry  i n  o r d e r  t o  a s s u r e  undevia t ing  q u a l i t y ,  

I t  i s  t h e r e f o r e  o f t e n  ve ry  d e s i r a b l e  i n  co s t -o r i en t ed  work t o  keep t h e  

same men i n  eng ineer ing  and manufactur ing and purchasing and t o  c r e a t e  an  

approach t h a t  w i l l  work i n  harmony with  t h e i r  n a t u r e ,  r a t h e r  t han  coun t e r  t o  

i t ,  s o  a s  t o  ach ieve  r educ t i ons  o f  c o s t  o f  50% o r  more without  dec r ea se  i n  

qua1 i t y .  

Thus t h e  r e q u i r e d  compromise between l o g i c  and f e e l i n g  made necessa ry  a 

planned approach t h a t  would communicate emotional ly  and c r e d i b l y  t o  i n d i v i d u a l s  

on t h e  job s o  t h a t  body, mind and s p i r i t  could be used t o  accomplish t h e  d r a s -  
i 

t i c a l l y  lower c o s t  o b j e c t i v e s .  The e s o t e r i c  w i l l  r ecognize  t h i s  i n  t h e  va lue  

a n a l y s i s  t echn iques  , 

Emotional communication is  by c a s e  s tudy  and involvement. One o f  hundreds 

o f  c a s e  s t u d i e s  o f t e n  used i n  t each ing  d e s c r i b e s  a q u a n t i t y  o f  one on which 



c o s t s  were reduced 90%, A l abo ra to ry  con t a in ing  very l a r g e  X-ray equipment 

f o r  metal  exp lo ra t i on  was being b u i l t .  To p r o t e c t  ad j acen t  a r e a s ,  t e c h n i c a l  

men included a  p a r t l y  e n c i r c l i n g  conc re t e  wal l  i n  t h e  s p e c i f i c a t i o n  drawings, 

accord ing  t o  t h e i r  s c i ence ,  custom, and p r a c t i c e .  I t  was 14 f e e t  high and 

7 f e e t  t h i c k ,  The b e s t  b id  t o  cons t ruc t  it was $50,000. 

The manager o f  t h e  e n t i r e  p l a n t  asked t h e  manager o f  t h e  l abo ra to ry  f o r  

a  w r i t t e n  guaran tee  t h a t  i f  h e  l a t e r  moved t h e  l abo ra to ry ,  he would " take 

t h e  conc re t e  with  him." This  he was r e l u c t a n t  t o  s i gn .  The s i t u a t i o n  forced  

exp lo ra t i on  by c o n s t r u c t i o n  men who had no p a s t  involvement i n  r a d i a t i o n  pro- 

t e c t i o n ,  

The i r  ques t i ons ,  "What i s  it for?"  W h a t  i s  i t s  funct ion?" Wha t  e l s e  

w i l l  accomplish t h a t  funct ion?" brought t h e  a l t e r n a t i v e  of  an e a r t h  wal l  i n t o  

heing. I t  c o s t  one- tenth ($5,000) of  t h e  be s t  b id  bu t  was t o t a l l y  f u n c t i o n a l ,  

Although t h e  o b j e c t i v e  r e s u l t  was t h e  saving of  $45,000, was t h i s  an 

exper ience of  l o g i c  o r  of  emotions t o  t h e  men involved? The answer i s ,  "both." 

For t h e  manager it was l o g i c ;  t o  t h e  cons t ruc t i on  men, l o g i c  and emotion; t o  

t h e  men who s p e c i f i e d  t h e  o r i g i n a l  conc re t e ,  emotion; and t o  o t h e r s  t o  whom 

t h i s  s t o r y  i s  t o l d ,  emotion. 

This  t ype  of  c a se  s tudy  communicates t o  f e e l i n g s ,  and prepares  men t o  

accomplish o t l ~ e r  r e s u l t s  of  a  new h igher  magnitude. 

~ p p r o a c h e s  and techniques  must be c r ea t ed  t h a t  w i l l  a l low men t o  change 

t h e i r  own f e e l i n g s .  They a r e  included i n  t h e  va lue  a n a l y s i s  t echniques ,  

Rut it i s  n o t  enough f o r  t h e  whole man t o  "wmtf1 t o  ope ra t e  a t  lower 

c o s t s .  IIow can he do i t ?  



Costs  Arise Because of  Knowledge o r  Lack o f  I t  

I t  ha s  been s a i d  t h a t  i f  t h e  d e c i s i o n  maker, be he engineer ing ,  manu- 

f a c t u r i n g ,  o r  purchasing,  were i n  a room surrounded by a l l  knowledge i n  t h e  

world t h a t  might bear  upon h i s  d e c i s i o n ,  t hen  he would make t h e  optimum dec i s ion .  

This  is  nonsense, s i nce :  

1, He wouldn't know p r e c i s e l y  what knowledge he needed, 

2 ,  He wouldn't f i n d  much of  t h e  informat ion t h a t  was t h e r e ,  

3 ,  He wouldn't g e t  t h e  needed combinations of  knowledge from d i f f e r e n t  

sources  u s e f u l l y  a s soc i a t ed .  

4 ,  He would be j u s t  a l i t t l e  b e t t e r  o f f  than  t h e  man u s u a l l y  is  on t h e  

job (because t h e  knowledge would be t h e r e ,  no t  1,000 mi l e s  away), 

What was lack ing?  F i r s t ,  a b e t t e r  method f o r  de f in ing  h i s  problem i n  terms 

of  e x a c t l y  t h e  knowledge he needs,  Second, a system of  search  techniques  t h a t  

would br ing  up t h i s  k n s w l e d ~ e  when he needs i t ,  Techniques must be,  and a r e  

p rov ided , in  t h e  va lue  a n a l y s i s  system t h a t  w i l l  do both.  

An example of  t h e  f i r s t  i s  t h e  extreme o r i e n t a t i o n  t o  func t i on ,  i n  customer 's  

terms,  What "function" does t h e  customer want? Does he mean t h e  te rmina l  board 

which h e  s ays  he wants? No! Bas i ca l l y  he wants on ly  a s u i t a b l e  means of  making 

connec t ions ,  Already t h e  knowledge needed has  changed from "terminal  boards" 

t o  "means o f  making e l e c t r i c a l  connect ions ,"  Does t h e  customer want t h e  sp r ing  

t h a t  he. says  he wants? No! Rather he i s  seelcing a means f o r  r e t u r n i n g  t h e  

s h e l f  t o  a p r e f e r r e d  p o s i t i o n .  S i m i l a r l y ,  would he want t h e  e l e c t r o n i c  gea r  

he has  s p e c i f i e d ?  No! The need is  f o r  something t h a t  w i l l  accomplish t h e  

func t i on  s p e c i f i e d ,  An e f f i c i e n t  system must send t h e  dec i s ion  maker search ing  

f o r  t h e  knowledge he needs,  no t  t h e  knowledge he t h i n k s  he needs,  



Men l e a r n i n g  v a l u e  a n a l y s i s  t echn iques  have o f t e n  f r e t t e d  a t  t h e  i n s i s -  

t e n c e  on naming f u n c t i o n s  i n  two words and have o f t e n  had animated d i s c u s s i o n s  

o f  a  few hou r s t  d u r a t i o n  about  e x a c t l y  which two words b e s t  named t h e  f u n c t i o n  

t h e  customer wants from an assembly o r  p a r t .  La t e r  t hey  would e n t h u s i a s t i c a l l y  

procla im t h a t  a l though  t hey  s t i l l  d i d n ' t  a g r e e  on how t o  name i t ,  t hey  now 

"saw it i n  a  d i f f e r e n t  l i g h t , "  and t h a t  t h e i r  s ea r ches  f o r  knowledge and u s e  

o f  c r e a t i v i t y  assumed an e n t i r e l y  d i f f e r e n t  o r i e n t a t i o n .  

An e f f i c i e n t  system of t echn iques ,  a f t e r  e s t a b l i s h i n g  p r e c i s e l y  t h e  a r e a s  

o f  knowledge needed, must i nc lude  e f f e c t i v e  s ea r ch  techn iques .  Even i f  a l l  

needed knowledge were i n  one room, which it is  n o t ,  an e f f e c t i v e  sea rch  system 

would be r e q u i r e d ,  

Responding t o  t h i s  need, t h e  va lue  a n a l y s i s  system inc ludes  s p e c i f i c  s ea r ch  

techn iques  f o r  reach ing  ou t  i n t o  o t h e r  l o c a l  a r e a s ,  o t h e r  d i s t a n t  a r e a s ,  o t h e r  

t e c h n i c a l  a r e a s ,  o t h e r  non technica l  a r e a s ,  o t h e r  i n d u s t r i e s ,  o t h e r  a r e a s  o f  

men's a c t i v i t y ,  e f f i c i e n t l y  t o  f i n d  t h e  r e l e v a n t  knowledge, We have two examples 

o f  one approach: 

1, Use i n d u s t r y  s p e c i a l i s t s  t o  extend s p e c i a l i z e d  knowledge. 

2 ,  U t i l i z c  and pay f o r  vendors '  s k i l l s  and knowledge, 

But t h i s  i s  no t  enough, and t h e  va lue  a n a l y s i s  system i s  in tended  t o  f i l l  

i n  t h e  vo id s  f u r t h e r  wi th  c r e a t i v i t y .  

Cos t s  Ar i s e  Hecause o f  C r e a t i v i t y  o r  Lack o f  I t  

E i n s t e i n  s a i d  t h a t  when t h e r e  i s  a  problem t o  be so lved ,  " C r e a t i v i t y  i s  

more important  than  knowledge." 

To meet r e a l  l i f e  s i t u a t i o n s ,  t h e  t echn iques  o f  va lue  a n a l y s i s  must: 

1. Provide l o g i c .  

2 ,  Communicate emot iona l ly  i n  c r e d i b l e  t e rms ,  



3 ,  Provide new i d e n t i t y  o f  knowledge needed, 

4 ,  Provide s ea r ch  techn iques  t h a t  w i l l  f i n d  t h a t  knowledge e f f i c i e n t l y ,  

5,  Cause c r e a t i v i t y  t h a t  w i l l  u s e f u l l y  combine t h e  knowledge from 

d i v e r s e  sou rce s ,  

h chemical no t  y e t  compounded does no t  e x i s t .  A meta l  no t  y e t  developed 

does no t  e x i s t ,  I t ' s  no t  because t hey  cou ldn ' t  be, bu t  j u s t  because t h e  r e q u i r e d  

combination o f  c r e a t i v i t y  and knowledge have no t  y e t  been brought t o g e t h e r ,  

S i m i l a r l y ,  an i d e a  no t  "thought of" does  no t  e x i s t ,  The necessa ry  combinations 

o f  c r e a t i v i t y  and knowledge have no t  y e t  been a s s o c i a t e d ,  

To accomplish t h e  f u n c t i o n s  t h a t  t h e  customer wants f o r  h a l f  o r  a t h i r d  o f  

t h e  h i s t o r i c a l  o r  expected c o s t ,  a s i t u a t i o n  must be  c r ea t ed  i n  which t h e  nec- 

e s s a r y  c r e a t i v e  i d e a t i o n  and e s s e n t i a l  knowledge a r e  blended e x t e n s i v e l y  and 

i n t e n s i v e l y ,  Th i s  is  seen  i n  t h e  va lue  a n a l y s i s  system by t h e  s t r o n g  and con- 

t i n u o u s  emphasis on t h e  s k i l l f u l  use  o f  c r e a t i v i t y  throughout  a l l  p a r t s  of t h e  

job p l a n ,  More on t h i s  v i t a l  s u b j e c t  i s  n o t  inc luded  he r e  because it i s  wel l  

t r e a t e d  and documented by Osborn, VonFange, and o t h e r s ,  

S t i l l ,  c r e a t i v i t y  i s  no t  enough t o  c o r p l e t e  t h e  sea rch  and t h u s  we t u r n  

t o  environment,  

Costs  Ar i s e  Because of Environment 

O f  course ,  few environments e x i s t  t h a t  would no t  accep t  a f u l l y  developed, 

f u l l y  debugged, f u l l y  t e s t e d ,  f u l l y  service-proved change which nould keep a l l  

customer f a c t o r s  a t  h a l f - c o s t .  Rut s i g n i f i c a n t  improvements a r e  no t  born f u l l  

grown, Resources,  money, and men must be committed without  a s su r ance  of  r e s u l t s .  

C r e a t i v e  i d e a t i o n ,  knowledge searches ,  exp lo r a t i on ,  and b a s i c  t e s t s  precede 

r e s u l t s ,  O f  t h e  c r e a t i v e  i d e a t i o n ,  99% i s  wor th less ;  90% o f  t h e  knowledge 

s ea r ches  a r e  u s e l e s s ;  75% of  t h e  b a s i c  t e s t s  f a i l .  Meanwhile t h e  de s igns  and 



p r a c t i c e s  o f  t h e  p a s t  a r e  working p e r f e c t l y ,  performance-wise. 

Environment Unsafe - Hence t h e r e  develops,  t o  some ex t en t  i n  most environ-  

ments, a  " fee l ing"  t h a t  men who p r e s s  hard  toward v a s t l y  b e t t e r  ways f o r  accom- 

p l i s h i n g  func t i ons  a t  lower c o s t  a r e  dreamers, and t h a t  t hey  i n  f a c t  l o s t  

e s s e n t i a l  touch with r e a l i t y  and have t h e i r  f e e t  i n  t h e  c louds and t h e i r  heads 

ou t  beyond t h i n  a i r ,  

Th is  t a k e s  t h e  t a n g i b l e  form of  occas iona l  d e r i s i o n  of t h e  newest idea  

c r e a t i o n s  and e s p e c i a l l y  o f  t h e  con t inua l  stream of  wor th less  i d e a s ,  u s e l e s s  

knowledge, and f a i l i n g  t e s t s ,  

The environment is o f t e n  "unsafe" menta l ly  and s o c i a l l y  f o r  a c t i v i t y  t h a t  

would produce l a r g e  accomplishment, Only smal l ,  t r a d i t i o n a l - t y p e  c o s t  r educ t i on  

a c t i v i t i e s  can comfortably l i v e ,  

Environment l!azardolis t o  t h e  "New" - "hvi ronment , "  as used here ,  i nc ludes  

t h e  managers o f  a  man and h i s  pee r s :  

"Get ou t  t oday ' s  product ion;  improve t h e  process  i f  you have time." 

"Lick t h a t  eng ineer ing  performance problem on t h e  product ion l i n e ;  develop 

a new approach l a t e r ,  i f  you have time." 

'We made t h i s  change t o  save $8,000; it has  a l r e a d y  c o s t  u s  $25,000 i n  

f i e l d  f a i l u r e s , "  But t h e  t e n  changes t h a t  worked out  wel l  i n  t h e  f i e l d ,  sav ing  

$300,000, don ' t  become conversa t ion ,  

These a r e  t h e  pronouncements heard from management of  t h e  bus ine s s ,  A l l  

communicate t o  t h e  f e e l i n g s  of  men, What do they  say? 

"He who s t i c k s  hard t o  t h e  proven p a s t ,  causing no unexpected problems, 

i s  without  g u i l e  and a  benefac tor  t o  h i s  company, He who d e v i a t e s  from t h a t  

proven p re sen t  b r i ngs  a l l  manner of  unexpected t r a g e d i e s  t o  h i s  a s s o c i a t e s  and 

company, and i s  without  v i r t u e . "  



To t h e  ex t en t  t h a t  t h e  "environmentw i n  which men work is unsa fe  f o r  t h e  

c r e a t i v e  and hazardous f o r  t h e  new, a l l  work i n  decreas ing  c o s t s  i s  r e t a r d e d  

o r  s topped,  An e f f i c i e n t  system f o r  p revent ing  o r  reducing c o s t  must, then ,  

a l s o  d e a l  e f f e c t i v e l y  with t h i s  environment, I t  must change i t ,  

S t eps  o f  Value Analysis  Job  Plan 

To exp lo re  a  few s t e p s  of  t h e  va lue  a n a l y s i s  system and s tudy  t h e  i n t e r -  

f a c e  a t  which t h e  system t a k e s  r o o t  from t h e  gene ra l  p r i n c i p l e s  t h a t  c o n s t i t u t e  

t h e  philosophy, r e f e r e n c e  is  made t o  t h e  va lue  a n a l y s i s  job p l a n ,  

S t ep  1: Informat ion - This  s t e p  i s  ga the r ing  t h e  in format ion  and framing 

t h e  knowledge which w i l l  be  t h e  base  f o r  t h e  e n t i r e  l o g i c  o f  t h e  s i t u a t i o n ,  

The framework f o r  a d d i t i o n a l  needed knowledge i s  broadened, 

S t ep  2 :  Ana lys i s  - What a r e  t h e  meanings? What a r e  t h e  t o t a l  problems, 

t h e  i nd iv idua l  problems, t h e  reasonable  g o a l s  and p lans?  What key problems 

should be  f i r s t  solved? P r e c i s e l y  what w i l l  meet t h e  needs of  t h e  bus iness?  

S t ep  3: C r e a t i v i t y  - Top grade  c r e a t i v i t y  p o s i t i v e l y  e s s e n t i a l ,  Taught 

e lsewhere,  hence no t  descr ibed  h e r e ,  

Remaining S teps  - In  t h e  remaining s t e p s  o f  t h e  job p l an  (judgment and 

development) w i l l  be  found a c t i v i t i e s  t h a t  d e a l  wi th  t h e  environment, 

communicate emotional ly  i n  c r e d i b l e  terms, i d e n t i f y  a d d i t i o n a l  a r e a s  o f  

knowledge needed, and provide e f f e c t i v e  s ea r ch ,  

Conclusion 

What then ,  i n  conclusion,  i s  t h e  

t h e  gene ra l  p r i n c i p l e s  t h a t  f u r n i s h  a  

niques? The answers a r e  contained i n  

phi losophy of  va lue  a n a l y s i s ?  What a r e  

r a t i o n a l  b a s i s  f o r  i t s  system of  t e ch -  

t h e  fol lowing o u t l i n e ,  



1, I t  i s  important  t o  con t inuous ly  reduce c o s t s ;  t h a t  i s ,  t o  i n c r e a s e  

cont inuous ly  t h e  amount of t h e  func t i on  t o  t h e  customer p e r  u n i t  o f  man's 

l abor  and n a t u r e ' s  m a t e r i a l s ,  

2 ,  Since  t h e  amount of c o s t  i s  t h e  r e s u l t  o f  t h e  d e c i s i o n s  o f  people ,  a 

s tudy  of  dec i s ion  cond i t i ons  is t h e  s t a r t i n g  p o i n t ,  

3 ,  The dec i s ions  of  people  a r e  c o n t r o l l e d  by t h e i r :  

(a )  Logic 

( 1 ) )  A t t i t u d e s  o r  " fee l ings"  

(c)  Knowledge o r  lack o f  it 

(d)  C r e a t i v i t y  o r  l ack  o f  it  

(e)  "Environment" 

4.  A system i s  needed t h a t  w i l l :  

(a)  Take i t s  l o g i c  from t h e  t a s k  

(b)  Communicate emotional ly  i n  c r e d i b l e  terms 

(c)  I d e n t i f y  a r e a s  of  knowledge needed 

((1) Provide ef f  i c i c n t  knowedge search  

(e )  I n t e g r a t e  c r e a t i v i t y  e f f e c t i v e l y  

( f )  Chance environmental  f a c t o r s  

This ,  then ,  i s  t h e  system of  va lue  a n a l y s i s ,  t h e  e s s e n t i a l  approach t o  

c o s t s  r educ t i on  through unders tanding of  func t i on  and coord ina t ion  of  man's 

emotional response with  knowledge, c r e a t i v i t y ,  and environment, 
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I s  t h e  t a s k  o f  g e t t i n g  much b e t t e r  c o s t s  t e c h n i c a l  o r  "people"? 

The Value Engineer ing I ' v e  seen  r e s u l t s  i n  "horse sense" c o n s t r u c t i o n s  
and s o l u t i o n s .  h'hy do we have t o  have Value Engineers  t o  g e t  common 
sense  used? 

I s n ' t  Value Engineering a c r u t c h  f o r  low competence, poor  t r a i n i n g ,  o r  
l ack  of exper ience? 

Wouldn't v a r i e d  work ass ignments  under competent people  i n  t h e  long run 
t e ach  a  man Value Engineering? 

Doesn't good Value Llngineering work even ca r e f l l l l y  handled u s u a l l y  
embarrass someone? 

I s n ' t  it embarrass ing f o r  a good eng ineer  t o  c a l l  on a Value Engineer,  
t h e r e f o r e  admi t t ing  a d e f i c i e n c y  i n  h imse l f?  

Ilow can Value Engineers ope ra t i ng  as such avoid making t h e  eng inee r s  
f e e l  uncomfortable i n  t h e i r  work w i t h  them? 

Nhen va lue  eng ineer ing  a. p roduc t ,  how do you overcome t h e  "not- invented-  
here"  complex? 

Do you b e l i e v e  t h a t  t h e  good use  o f  t h e  Value Analys i s  system r e t u r n s  
$10 f o r  $1? I f  you do, why a l l  o f  t h e  de l ay  and t a l k ;  why d o n ' t  thousands 
o f  managements u se  it a t  once and wel l?  
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ANSWERS APPLICABLE TO DAY IV 

"Conmon sense" is  uncommon and hard  t o  come by. We a r e  psycholog ica l  
i n d i v i d u a l s .  Our s t u d i e s  t a k e  t h e  l i n e  o f  our  f e e l i n g s ,  b e l i e f s ,  and 
i dea s .  Plany o b j e c t j v e  a l t e r n a t i v e s  a r e  n o t  developed a t  a l l ,  A l l  of 
t h o s e  which a r e  developed a r e  f u r t h e r  co lo r ed  by our  exper ience ,  o u r  
a t t i t u d e s ,  o u r  f e a r s ,  o r  o u r  hopes. The r e s u l t s  a r e  no t  o b j e c t i v e  so lu -  
t i ons ,  

No. 

Yes. 

Depends on h i s  boss  and h i s  p e e r s ,  I f  t hey  s t i l l  t h i n k  t h a t  an enp ineer  
can handle  h i s  t r a d i t i o n a l  job and, ignor ing  specialized he lp ,  ach ieve  
s u p e r i o r  economic o b j e c t i v e s - - t h e  answer i s  yes ,  When t hey  l e a rn  t h e  
dep th  and v i t a l i t y  of  t h e  c o n t r i b u t i o n  a v a i l a b l e ,  t hey  would c r i t i c i z e  
h i m  i f  he d i d n ' t  use  i t .  

They c a n ' t ,  e n t i r e l y ,  but  t h e  e n g i n e e r ' s  boss can end much of i t .  Me can 
keep them from f e e l i n g  uncomfortable whi le  work in^ wi th  s p e c i a l i s t s  i n  
hea t  t r a n s f e r ,  v i b r a t i o n ,  s t r e s s  a n a l y s i s ,  va lue  eng ineer ing ,  o r  o t h e r ,  
Th i s  i s  one reason  why t h e  degree  of accon~plishment wi th  Value l ineineer ine  
i s  s o  c o n t r o l l e d  by t h e  manager 's  a t t i t u d e ,  

You c a n ' t .  The manager o f  t h e  bus ine s s  must cope a t  l e a s t  reasonably  with  
it o r  r e s u l t s  w i l l  be c u t  d r a s t i c a l l y .  

kespons ib le  people  d e v i a t e  from t h e i r  normal l i f e  p a t t e r n s  and accep t  
something q u i t e  new t h a t  a f f e c t s  them only  i n  two s i t u a t i o n s :  

S i t u a t i o n  1, Extreme need focused d i r e c t l y  upon them, 

S i t u a t i o n  2.  They must have seen unmistakable  proof  i n  t h e i r  frame of  
r e f e r e n c e ,  
They must unders tand how t h e  r e s u l t s  were achieved.  

I t  i s n ' t  easy  t o  g e t  an oppo r tun i t y  t o  prove it i n  t h e  frame of  r e f e r e n c e  
o f  n i i l l i ons .  Furthermore,  a s  we can s e e  he r e  today,  it i s n ' t  easy even 
i n  t h e  f a c e  of proof  t o  communicate unders tand ing ,  
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Value Engineering is  a System, l i k e  a t e lephone ,  an aerop lane ,  an au to-  

mobile,  composed o f , . .  

many f a m i l i a r  p a r t s ,  
a few modified ones and 
a few new ones ,  

But, i n s t ead  of  p a r t s ,  it c o n s i s t s  o f  approaches,  unders tandings,  t e ch -  

n iques- - for  one s o l e  purpose,  "the e f f i c i e n t  i d e n t i f i c a t i o n  of  unnecessary 

cos t . "  

A l l  of  us  r e a l i z e  and " fee l"  t h e  f u t i l i t y  of  t r y i n g  t o  g e t  good r e s u l t s  

wi th  t h e  telephone--which is  a system of  par t s - -wi th  even one wi re  o r  connec- 

t i o n  absen t .  - 
No one would at tempt  t o  d r i v e  an automobile--another system-with one 

wheel s h o r t ;  a l though we do occas iona l l y  a t t empt  t o  d r i v e  them wi th  g a s o l i n e  

absen t .  

Our s e c r e t a r y  would d i s h  up a r a t h e r  "unusual11 l e t t e r  i f  she  were forced  

t o  t ype  on a machine lack ing  on ly  one key, 

Yet when it comes t o  performing our  c o s t  o r i e n t e d  work, it i s  customary-- 

no t  even t h e  except ion- - to  use  only t h e  approaches and techniques  we've lea rned ,  

which would c e r t a i n l y  be s h o r t  one- tenth t o  perhaps one-half  o f  t h e  approaches 

which would prope l  toward a s o l u t i o n .  h'e don ' t  miss t h e  remaining techniques  

we need, bu t  don ' t  have, because we don ' t  s e e  o t h e r s  using them. 

Thus, when we menta l ly  compare t h e  r e s u l t s  we g e t  a g a i n s t  t h e  r e s u l t s  

p o s s i b l e ,  i t ' s  l i k e  comparing t h e  e f f e c t i v e n e s s  o f  a t e lephone  with  a l l  p a r t s  

i n  p l a c e  t o  one lack ing  10 p e r  cen t  o f  t h e  needed p a r t s .  



One would expect  t h e  e f f e c t i v e n e s s ,  a s  we add t h e  few th ink ing  p roces se s  

and techniques  which t h e  t a s k  needs,  would r i s e  shockingly--as it does.  

The o v e r a l l  s t r a t e g y  of  va lue  a n a l y s i s  o r  va lue  engineer ing  i nc ludes  an 

a r r a y  of  t a c t i c a l  p a r t s  t o  d e a l  with s p e c i f i c  needs,  Each need- -unf i l l ed- -  

c o n s t i t u t e s  a  va lve  s topping  t h e  flow of  r e s u l t s ,  A s  each need i s  covered 

by a  s u i t a b l e  t a c t i c  o r  t echnique  t h e  flow from t h e  system o r  r e s u l t s  from 

t h e  work a c c e l e r a t e  s u r p r i s i n g l y .  

Once t h e  concept of  t h e  o v e r a l l  system n a t u r e  o f  va lue  a n a l y s i s  i s  under- 

s tood ,  most o f  t h e  confusion,  apprehension,  and f e a r  o f  c o n f l i c t  d i sappear .  

Value, i n  a  product  o r  s e r v i c e ,  i s  t h e  reward f o r  a p p r o p r i a t e  performance 

and a p p r o p r i a t e  c o s t .  Value Engineering must accord ing ly  con t a in  techniques  

which w i l l  s e n s i t i z e  any "lacking" a r e a  s o  t h a t  t h e  need can and w i l l  be ended, 

We have found t h i s  system n a t u r e  o f  va lue  engineer ing t o  be reasonably 

wel l  communicated by comparison t o  a  piano.  

Refore t h e  system was pu t  t o g e t h e r  t h e r e  were wire ,  mahogany, c a s t i n g s ,  

screws,  p a i n t  and a s s o r t e d  f a s t e n i n g s ,  Each of  t h e  elements has  a  s c o r e  o f  

good u se s ,  Each i s  a  needed element i n  i t s  own r i g h t ,  Wire may d ry  c l o t h e s ,  

c a r r y  communication, hang b r idges ,  o r  keep t h e  hogs ou t  o f  t h e  cabbage pa t ch ,  

$lahogany may suppor t  t h e  t a b l e ,  make molding p a t t e r n s  o r  adorn t h e  p r e s i d e n t ' s  

yach t ,  A l l  u s e s  were important--some very  important .  There i s  nothing new, 

however, about t h o s e  m a t e r i a l s  i n  t h o s e  uses .  

When t h e  elements have been pu t  t o g e t h e r  i n t o  one s p e c i f i c  system, it is  

c a l l e d  a  piano,  In  t h i s  system, every element i s  a p p r o p r i a t e l y  arranged,  i n  

view, and r e a d i l y  a t  hand t o  make p o s s i b l e  s o l e l y  - one purpose-the performance 

of  good music, The new va lue  came no t  from t h e  amount that i s  new o r  no t  new 

but  from t h e  f a c t  t h a t  a l l  of  t h e  m a t e r i a l s  were proper ly  arranged and a l l  



i tems needed were included.  They were a t  hand-could and would now be used 

f o r  one purpose and would accomplish t h a t  a t  very  high e f f i c i e n c y .  

When f i r s t  c r e a t e d ,  t h e  system was s h o r t  some tones ,  Search found some 

l i t t l e -known but  very  s a t i s f a c t o r y  wi re  and brought it i n t o  p l a c e ,  Need, 

then ,  caused a few new wires  t o  be developed and pu t  i n t o  p lace .  

Another i n t e r e s t i n g  f i n d  was t h a t  whi le  some o f  t h e  wi res  from t h e  fence ,  

t h e  c l o t h e s l i n e ,  e t c , ,  which permanently accomplished t h e i r  o t h e r  func t i ons  we l l ,  

when used f o r  t h i s  purpose were a l i t t l e  o f f  tune ,  qu i ck ly  l o s t  t h e i r  t o n a l  

accuracy,  r equ i r ed  g r e a t  s k i l l  t o  use ,  o r  r equ i r ed  s k i l l e d  t u n e r s  c o n s t a n t l y .  

The r e s u l t  was t h a t  some e x i s t i n g  wi res  were modified.  

Now, u s ing  l a r g e l y  e x i s t i n g  m a t e r i a l s ,  modifying some, and adding a  few 

new ones,  t hen  a r ranging  a l l  i n  an e f f i c i e n t  system f o r  accomplishing one - 
s p e c i f i c  purpose,  new hor izons  i n  music were wi th in  reach of  many more people .  

S t i l l ,  major problems e x i s t e d  with  t h i s  then  new product .  Some l i k e d  t h e  

low sounds and some t h e  high. Not knowing how t o  u se  it and o f t e n  s e v e r a l  

us ing  it a t  once, aud ib l e  mayhem r e s u l t e d .  

Slowly, then ,  t h e r e  developed unders tanding and s k i l l  i n  us ing  i t .  I t  was 

found t h a t  f o r  some music c e r t a i n  keys were used and f o r  o t h e r ,  o t h e r  keys, 

From t h i s  beginning emerged t r a i n i n g ,  La t e r ,  it became obvious t h a t  only with  

much t a l e n t  and some t r a i n i n g  o r  much t r a i n i n g  and some t a l e n t  could t h e  normal 

c a p a b i l i t i e s  o f  t h e  system be  u t i l i z e d ,  

lu'isdom and unders tanding grew a s  t h e  new system found i t s  permanent p l a c e  

i n  i t s  c u l t u r e .  In p r epa ra t i on  f o r  comparison t o  t h e  Value Engineering system, 

some f u r t h e r  observa t ions  a r e  made. 

1, Nusic can be made by many methods and i s  s o  made. 

2 .  A wide range of music can be e f f i c i e n t l y  made on t h e  p iano ,  



3 ,  Depth t r a i n i n g  i n  piano use  is e s s e n t i a l  i f  i t s  c a p a b i l i t i e s  a r e  t o  
be  u t i l i z e d ,  

4, Very i r r i t a t i n g  sounds o f t e n  r e s u l t  when t h e  un t r a ined  a p p l i e s  v i g o r  
t o  t h e  keyboard, The nearby environment r e v o l t s  a g a i n s t  t h e  c r e a t i o n  
and, i f  pos s ib l e ,  t o s s e s  it o u t ,  

By comparison, .. 
1 ,  Value Analysis  o r  Value Engineering i s  an arrangement of  techniques-  
some o ld ,  some modified, each with i t s  own s p e c i f i c  u se fu lnes s ,  and some 
new--for t h e  accomplishment o f  one s p e c i f i c  purpose--the e f f i c i e n t  i d e n t i f i -  
c a t i o n  of  unnecessary cost--before ,  dur ing ,  o r  a f t e r  t h e  f a c t ,  

2 ,  The system has l a r g e  c a p a b i l i t y ,  

3 ,  I t s  c a p a b i l i t i e s  can be recognized by a l l ,  but  only u t i l i z e d  by t hose  
with depth t r a i n i n g  and developed s k i l l ,  

4 ,  I t  i s  an abomination when i n  an environment where t h e  system is not  
understood o r  when it is  used by those  un t ra ined  o r  u n s k i l l e d ,  

5 ,  A l l  p a r t s  necessary t o  accomplish almost any of  i t s  type  o f  t a s k  a r e  
included;  however, only t h e  p a r t s  needed a r e  used t o  accomplish any one 
s p e c i f i c  t a s k ,  

''What a r e  some of t h e  keys on t h e  Value Analysis  piano?" A segment o f  

t h e  keyboard covers  each of t h e  fol lowing and dozens o f  o t h e r s :  

I n d u s t r i a l  engineer ing p r a c t i c e s  

Work s i m p l i f i c a t i o n  

Manufacturing engineer ing 

Economic des ign  techniques 

Uepth process  knowledge 

Suppl ie r  s p e c i a l t y  knowledge and technique 

Good buying 

Etc ,  

Some segments inc lude  work needed but no t  now done, 

Each o f  t h e s e  groups o f  keys has  i t s  con t r ibu t ion  t o  make when needed and 

t h e  answer t o  t h e  problem of  secur ing  app rop r i a t e  c o s t  i n  any s p e c i f i c  system 

o r  device  may l i e  i n  any one o r  s eve ra l  o f  them, 



A complete d e f i n i t i o n  of  Value Analysis  then is ,  V a l u e  Analysis  i s  an 

arrangement o f  t echniques  which , , ,  

, ,&makes c l e a r  p r e c i s e l y  t h e  func t i ons  t h e  customer wants, 
.,, e s t a b l i s h e s  t h e  app rop r i a t e  c o s t  f o r  each func t i on  by comparison, 
, , , c ause s  r equ i r ed  knowledge, c r e a t i v i t y ,  and i n i t i a t i v e  t o  be used t o  

accomplish each func t i on  f o r  t h a t  c o s t  , I t  

I t  is seen t h a t  some of  t h e  techniques- - the  keys on t h e  piano--are  f o r  

t h e  purpose of  c l a r i f y i n g  func t i ons  and some a r e  f o r  e s t a b l i s h i n g  a p p r o p r i a t e  

c o s t s  by comparison, I t  w i l l  a l s o  be  seen t h a t  some of  t h e  techniques  "cause" 

t h e  r equ i r ed  knowledge, c r e a t i v i t y ,  and i n i t i a t i v e  t o  be used, I t  i s  i n  t h i s  

a r e a  t h a t  it was necessary  t o  develop some mod i f i ca t i ons ,  some ex tens ions ,  

some s p e c i a l i z a t i o n  i n  t echniques  used by engineer ing ,  by manufacturing, by 

purchasing,  by market ing,  and o t h e r s ,  i n  o rde r  t o  develop maximum p o t e n t i a l  

i n  t h e  e l im ina t i on  o f  unnecessary c o s t s ,  

The s t r a t e g y  which i s  Value Engineering makes c l e a r  many causes  shown 

by exper ience  f o r  unnecessary c o s t ,  

The a c t i o n  of t h e  Value Engineering system i s  t o  i d e n t i f y  which of  t h e  

a r e a s  ho ld s  t h e  s o l u t i o n  t o  each s p e c i f i c  i n t e g e r  of  unnecessary c o s t ,  The 

necessary  knowledge, c r e a t i v i t y ,  and i n i t i a t i v e  can then  be used exc lu s ive ly  

where needed and t o  t h e  ex t en t  needed t o  end t h e  c o s t  problem, 

Some a r e a s  a r e :  

1, Management Organiza t ion  

I f  t h e  o rgan i za t i on  i s  no t  be s t  s u i t e d  t o  t h e  t a s k  t o  be performed, 
it can only produce poorer  performance i n  t h e  product o r  e x t r a  c o s t ,  
I f  poorer  performance r e s u l t s ,  t e s t s  w i l l  normally fo l low and it w i l l  
be promptly c o r r e c t e d ,  I f ,  however, h ighe r  c o s t s  r e s u l t ,  t hey  o f t e n  
cont inue ,  

2 ,  Marketing Concept--customer func t i ona l  unders tanding 

The customer purchases  a  product t o  accomplish func t i ons  f o r  him, 
These a r e  exc lu s ive ly  "uset1 func t i ons  and 'Iestecm" f u n c t i o n s ,  To t h e  
e x t e n t  t h a t  t h e  customer has  not  been caused t o  c l e a r l y  unders tand 
and communicate j u s t  t h e  func t i ons  he wants t o  buy and pay f o r  and t o  
t h e  ex t en t  t h a t  t h i s  informat ion i s  no t  b a s i c  t o  t h e  engineer ing and 
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ORGAN I  ZAT I  ON FOR VALlJE ENG I P E E R  T NG 
IN RESEARCH AND DEVELOPFIENT 

In  t h e  work o f  r e sea rch  and development, a l l  of u s  would l i k e  fou r  

improvements : 

1,  S h o r t e r  t ime of  development. 
2. Lower c o s t  o f  development, 
3 ,  Grea t e r  r e l i a h i l i t y  i n  o p e r a t i o n a l  p roduc t ,  
4 .  Lower c o s t  of manufacture f o r  t h e  r e s u l t i n g  end produc t ,  

We w i l l  d i s c u s s  a  system which can u s u a l l y  c o n t r i b u t e  t o  t h r e e  o f  t h e  

fou r  o b j e c t i v e s :  

1. One-third l e s s  development t ime.  
2. Grea t e r  r e l i a b i l i t y .  
3 ,  Twice t h e  weapons p e r  d o l l a r  due t o  ha lv ing  of manufacturing c o s t .  

I t  is i n  t h e  very  n a t u r e  of t h e  ope ra t i on  t h a t  t h e  c o s t  of product ion 

a t l an t i t y ,  r a t h e r  t han  t h e  development c o s t ,  should be of  g r e a t e s t  s i g n i f i c a n c e  

t o  t h e  na t i on .  

For t h e  R D management, t h e r e  a r e  now two equa l l y  binding o b j e c t i v e s :  

1. bket  t e c h n i c a l  o r  performance s p e c i f i c a t i o n s .  
2 .  Meet end product c o s t  s p e c i f i c a t i o n s .  

A p r o d ~ ~ c t  l ack ing  e i t h e r  is  under-designed. ?Imagers  o rgan iz ing  f o r  R 4 D 

w i l l  now look t o  u t i l i z i n g  t h e  competence and t h e  o rgan i za t i on  which s ecu re  

both,  

O n e  o f  our  l ead ing  managers of engineer ing a s h o r t  t ime ago s a i d  t o  me, 

"Why i s  it t h a t  we always under-design no ma t t e r  how many engineers  we a s s i g n  

t o  a  job? k%at environment can we c r e a t e  f o r  our  exg ineers  which w i l l  minimize 

t h i s  s i t u a t i o n ? "  

L e t ' s  address  ou r se lve s  t o  t h i s  ques t ion .  



F i r s t ,  from a viewpoint of end product  c o s t ,  new produc ts  a r e  a lmost  

t o t a l l y  o ld .  I t  i s  a r a r e  development i n  which t h e  a r e a  of  t o t a l  newness 

comprises more t han  10% of t h e  end product  manufactur ing c o s t ,  Enc losures ,  

servomechanisn~s,  i n s t rumen ta t i on ,  e t c . ,  u t i l i z i n g  known technology,  absorb 

a t  l e a s t  90% o f  t h i s  c o s t .  For t h e  moment, it w i l l  be p roduc t i ve  t o  s e t  

a s i d e  t h e  10% product  c o s t  which w i l l  go i n t o  new technology and f a c e  t h e  

t a s k  of  removing l a r g e  d o l l a r s  from t h e  90%. 

Secondly,  our  exper ience  has  proven t h a t  s h o r t e r  development t ime  i n  

producing r e l i a b l e  developments--economical t o  manufacture-- is  l i m i t e d  f a r  

more by lack  of t h e  new i d e a  t han  by lack  o f  a  new m a t e r i a l  o r  p rocess .  

R D o r g a n i z a t i o n s  might t hen  be a r ranged  f o r  s ea r ch ing ,  l o c a t i n g  and 

prov id ing  t h e  necessa ry  new idea s  which w i l l  reduce c o s t s  where t hey  a r e  g r e a t -  

e s t - - t h e  905 i n  t h e  c o s t  a r e a  u t i l i z i n g  known technology and hardware,  

I f  t h e  cha l leng ing  o b j e c t i v e s  o f  one - th i rd  l e s s  development t ime ,  more 

r e l i a b l e  p roduc ts ,  and one-half  t h e  end product  c o s t  a r e  t o  be  achieved,  you 

gentlemen w i l l  expect  t o  u t i l i z e  some very  d i f f e r e n t  s t r a t e g y ,  

We have had some as tounding r e s u l t s  i n  some t e s t  c a se s  where we have 

ass igned  one va lue  eng ineer  t o  each des ign  eng ineer .  Simpler ,  more r e l i a b l e ,  

lower c o s t  s o l u t i o r ~ s  t o  t e c h n i c a l  prohlems d i d  come forward i n  a  minimum o f  

t ime ,  Both eng inee r s  s t a t e d  t h a t  t hey  had never  worked i n  such a  p roduc t i ve  

atmosphere,  and t h e y  qu i ck ly  became ve ry  proud of t h e i r  new achievements i n  

t h e  c o s t  and performance f i e l d ,  

I lard-pressed management o f  K I) work w i l l  immediately ask, "\Chat does  

t h i s  va lue  eng ineer  do?" A s h o r t  r e d e f i n i t i o n  of t h e  m u l t i p l e  ass ignments  

which t h e  K 6 D engineer  now has  w i l l  be h e l p f u l ,  Ile must (1) s ecu re  c e r t a i n  

t e c h n i c a l  performance and h e  must ( 2 )  s e cu re  c e r t a i n  c o s t  performance,  His 



t echno logy ,  t e s t s ,  and measurements g u i d e  him toward s u i t a b l e  t e c h n i c a l  spec -  

i f i c a t i o n s ,  The v a l u e  e n g i n e e r  m a i n t a i n s  t h a t  a p p r o p r i a t e  performance b u t ,  a t  

t h e  same t ime ,  deve lops  a l t e r n a t i v e s  which w i l l  p r o v i d e  a p p r o p r i a t e  c o s t s  o r  

we might  b e t t e r  s a y ,  a p p r o p r i a t e  q u a n t i t i e s ,  He u t i l i z e s  h i s  t echno logy  t o  p ro -  

v i d e  t o  t h e  d e s i g n  e n g i n e e r  a l t e r n a t i v e s  o f  l a r g e  economic v a l u e .  He l e n g t h e n s  

t h e  e n g i n e e r ' s  r e a c h  and s h o r t e n s  development t i n e  by b r i n g i n g  "ready donef1 

s o l u t i o n s  n o t  o n l y  i n t o  t h e  a r e a  o f  known teclinology bu t  o f t e n  i n t o  some of 

t h e  a r e a s  o f  new techno logy .  As t h e  e n g i n e e r  r e a c h e s  o u t ,  s e c u r e s  and a p p l i e s  

new techno logy  i n  t h e  t e c h n i c a l  a r e a ,  s o  - he r e a c h e s  o u t ,  l o c a t e s  and deve lops  

p r a c t i c a l  a l t e r n a t i v e s  i n  t h e  c o s t  a r e a ,  

Hut it i s  asked ,  " I f  I want Jl 4 D work t o  go f a s t e r ,  w h y  wouldn ' t  I j u s t  

h i r e  a n o t h e r  engineer-have two e n g i n e e r s  on i t - - n o t  one--move i t  t w i c e  as  

f a s t ?  Why would I h i r e  a v a l u e  eng ineer?"  

I g u e s s  i t ' s  a m a t t e r  o f  q u a n t i t y  o f  s p e c i a l  t e c h n i q u e  and knowledge. 

\thy would you h i r e  a  m e t a l l u r g i s t  o r  v i b r a t i o n  s p e c i a l i s t  t o  work wi th  t h e  

e n g i n e e r  i n s t e a d  of j u s t  h i r i n g  a n o t h e r  e n g i n e e r ?  Because you have l e a r n e d  

t h a t  h i s  knowledge and h i s  approach g e t  t h e  e n g i n e e r  t o  t h e  b e t t e r  answers 

s o o n e r ,  

Abundant ev idence  h a s  accumulated which speaks  f o r  t h e  u s e f u l n e s s  o f  t h i s  

s p e c i a l  knowledge and s k i l l ,  

The v a l u e  e n g i n e e r  i s  n o t  a  s p e c i a l i s t  i n  t h e s e  t e c h n i c a l  a r e a s ,  bu t  an  

f 'extreme g e n e r a l i s t b t l  Lie does  n o t  know s t e e l s  i n  d e p t h ,  e l e c t r o n i c  c i r c u i t s  

i n  d e p t h ,  vacuum c a s t i n g s  i n  dep th  o r  any o t h e r  s p e c i f i c  t r a d i t i o n a l  t echno logy .  

What he  knows and u s e s  i n  dep th  i s  a system f o r  i d e n t i f y i n g  f u n c t i o n ,  f o r  

e v a l u a t i n g  f u n c t i o n s  i n  d o l l a r s ,  and f o r  s t a r t i n g  a  c h a i n  of a c t i v i t y  which 



w i l l  produce,  from v a s t  and d i v e r s e  r e sou rce s ,  t h e  economic s o l u t i o n s  t o  t h e  

problem--often "ready t o  use , "  

I s  he  a  c ru t ch?  Is an advanced mathematician a  c ru t ch?  I s  a  s p e c i a l i s t  i n  

servo-mechanisms a c ru t ch - -o r  t h e  e f f i c i e n t  way t o  accomplish t h e  o b j e c t i v e ?  

Seldom i s  a l a r g e  t a s k  a p p r o p r i a t e l y  a c c e l e r a t e d  by i nc r ea s ing  numbers o f  

workmen u s ing  t h e  same t o o l s .  Th i s  c e r t a i n l y  ho lds  t r u e  i n  K G D, e s p e c i a l l y  

when economic s p e c i f i c a t i o n s  have fo r ced  i nc r ea sed  emphasis,  I f  500 machine 

gun t r o o p s  cannot  accomplish a  miss ion ,  1,000 may do no b e t t e r ,  A p a t t e r n  of 

r e sou rce s ,  no t  s e t  by a  p a s t  system but  d i c t a t e d  by t h e  r e a l i t i e s  of t h i s  s i t -  

u a t i o n ,  i s  c a l l e d  fo r . . .pe rhaps  on ly  2UO machine guns,  20 bazookas,  and one 

obse rva t i on  p lane .  

You might wel l  a sk ,  "110 you mean t h a t  i f  I am using 500 eng inee r s  i n  K 6 D 

work and I want t o  i n c r e a s e  t h e i r  p r o d u c t i v i t y  as you have o u t l i n e d ,  I must 

h i r e  500 v a l u e  engineers?"  

C e r t a i n l y  n o t ,  

S e l e c t  f i f t y .  Nake c e r t a i n  t h a t  t hey  r e p r e s e n t  your average  p a t t e r n  o f  

a b i l i t i e s ,  some being among your most p roduc t ive  men. Have them t r a i n e d  i n  

t h e  technology of  va lue  eng ineer ing .  Assign them t o  eng inee r s  who a r e  r e s p o n s i b l e  

f o r  important  a r e a s  o f  f u n c t i o n a l  performance. Learn how t o  i n t e g r a t e  t h e i r  

b e n e f i t s  i n t o  t h e  o r g a n i z a t i o n ,  Then, on a  b a s i s  o f  known performance,  "growt1 

t h e  changes i n  o rg an i za t i on  t o  p rov ide  an e f f e c t i v e  t e c h n i c a l  and economic 

development group. 

La t e r ,  t r a i n  more va lue  eng ineers  a s  needed, Pleanwhile, p rov ide  s u i t a b l e  

in format ion  t o  t h e  remainder of t h e  o rgan i za t i on  s o  t h a t  they  w i l l  unders tand  

t h e  va lue  eng ineer ,  h i s  miss ion ,  how he goes about h i s  work and how t o g e t h e r  

t hey  can s e c u r e  b e t t e r  r e s u l t s  f a s t e r .  



You w i l l  be  g r a t i f i e d  t o  f i n d  t h a t  o f t e n  t h e  development moves t w i c e  a s  

f a s t  and t h a t  end r e s u l t s  a r e  more r e l i a b l e  and much lower i n  c o s t ,  

A word o f  c a u t i o n  may be  i n  o r d e r ,  Research and development management, 

anx ious  t o  t r y  t h i s  approach q u i c k l y ,  may be  i n c l i n e d  t o  s e l e c t  c e r t a i n  i n d i v -  

i d u a l s  wi th  r a t h e r  g e n e r a l  t r a i n i n g  and e x p e r i e n c e ,  a s s i g n  them t h e  name and 

t h e  work a r e a  o f  t h e  v a l u e  e n g i n e e r  and p u t  them t o  work, T h i s  must n o t  be 

done,  Already s i g n i f i c a n t  t e c h n i q u e s ,  approaches  and s p e c i a l  knowledge have 

been developed i n  t h e  v a l u e  e n g i n e e r i n g  f i e l d ,  P rov ide  t h e n  t r a i n i n g  i n  t h i s  

f i r s t ,  

Again, t h e  manager ' s  work w i l l  be d i f f e r e n t  when he  h a s  a s u i t a b l e  number 

of  v a l u e  e n g i n e e r s ,  

His work must i n c l u d e :  

P lann ing  t h e  economic o r  c o s t  r e s u l t s  expected o f  each v a l u e  eng in -  
e e r i n g  man o r  group 

Prov id ing  t o  them t h e  t o o l s  t h e i r  t echno logy  r e q u i r e s  

Pacing them 

D i r e c t i n g  changes  a s  new i n f l u e n c e s  a r i s e  

P r o g r e s s i v e l y  measur ing t h e i r  work, p r o g r e s s ,  and r e s u l t s  

S u i t a b l e  p e r i o d i c  r e p o r t i n g  t o  upper  l e v e l s  r e l a t i n g  t o  them, 

I f  I may be  a l lowed a smal l  e x a g g e r a t i o n  t o  make a  l a r g e  and impor tan t  

p o i n t ,  I would s a y ,  "Look a t  r u l e s  and gu ides  which a r e  o r g a n i z i n g  your  work 

w i t h  a  j aund iced  eye ,"  A r u l e  must be  used on ly  when it f i t s  t h e  s p e c i f i c s ,  

A r u l e  based upon t h e  s t a t i s t i c s  o f  t h e  p a s t  might w e l l  s t a t e ,  "Clothe  t h e s e  

1,000 men i n  s u i t s  which a r e  s i z e  40 r e g u l a r ,  wi th  32" s l e e v e s  and 32x32" 

t r o u s e r s , "  T h i s  would s t r e a m l i n e  procurement,  g r e a t l y  r educe  f i t t i n g  c o s t s ,  

but--what a  shocking appearance t h e s e  men would p r e s e n t  and how clumsy t h e y  

would be  i n  t h e i r  work! The problem i s ,  t h e  r u l e  d i d  n o t  f i t  t h e  s p e c i f i c  

s i t u a t i o n s  t a k e n  one by one,  Perhaps as we bo th  a c c e l e r a t e  o u r  development 



of  weapons and double ,  when needed, our  q u a n t i t y  p e r  d o l l a r ,  each manager w i l l  

want h i s  men t o  prove, before  us ing  a  r u l e ,  t h a t  it f i t s  t h e  s i t u a t i o n .  

The r e a l i t i e s  o f  design and development have taught  u s  t h a t  lower cos t - -  

o r  increased  q u a n t i t i e s - - i s  o f t e n  l o s t  a t  t h e  f i r s t  o f  a  group of  f o u r  o r  f i v e  

des ign  and manufacturing dec i s ions  which must be made i n  s e r i e s .  Given a  

func t i on  t o  perform, except ing i n  t h e  newest o f  t echnolog ies ,  u s u a l l y  t h e r e  

a r e  s e v e r a l  des ign  approaches.  The des ign  approach taken  a t  t h i s  p o i n t  may 

determine whether t h e  product can he  had f o r  $500 o r  w i l l  r e q u i r e  $5,000. 

Next, cho ices  of  m a t e r i a l s  w i th in  t h e  chosen des ign  approach again s e t  

minima on r e s u l t i n g  end product  c o s t .  

Next, cho ices  o f  p rocesses  aga in  s e t  c o s t  minima. 

F i n a l l y ,  cho ices  of  manufacturing, se t -up ,  and arrangement ope ra t i ng  wi th in  

t h e  framework t h e  prev ious  d e c i s i o n s  have provided e s t a b l i s h  t h e  c o s t .  

A t  each of  t h e s e  dec i s ion  p o i n t s ,  t h e  va luc  engineer  p rov ides  t h e  R 6 D 

engineer  with  a l t e r n a t i v e s  r e l a t e d  t o  c o s t  which al low him t o  make t h e  d e c i s i o n s  

which w i l l  a l low lower end product c o s t ,  

Time i s  shor tened  because of  t h e  abundance o f  "ready t o  usev  s o l u t i o n s  

provided throughout t h e  e n t i r e  p rocess  by t h e  va lue  engineer .  

R e l i a b i l i t y  has  been improved because t h e s e  a l t e r n a t i v e s  have s o  o f t e n  

provided t h e  b e s t  and s imples t  means f o r  accomplishing t h e  s p e c i f i e d  func t i ons .  

In conclusion,  t o g e t h e r  l e t ' s  f a c e  t h e  t a s k  of  accomplishing our  develop- 

ments i n  two- th i rds  o f  t h e  former t ime,  ach iev ing  g r e a t e r  r e l i a b i l i t y  and 

a r r i v i n g  with end produc ts  which w i l l  be b u i l t  f o r  h a l f  t h e  former p a t t e r n s  o f  

c o s t ,  

To accomplish t h i s ,  l e t  us  s e t  extremely high s t anda rds  and expect  them t o  

be met. Le t ' s  use  t h e  r equ i r ed  c o n t r i b u t i o n s  from va lue  a n a l y s i s  and va lue  

engineer ing  s u f f i c i e n t l y  t o  ach ieve  t h e s e  s tandards .  

Copyright 1967, L.  D .  N i l e s  
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QUIIST IONS APPLICABLE TO DAY V 

5.1 How can we measure a good Value Engineering job? 

5 . 2  I'lould you s ay  t h e r e  i s  a f a i r l y  f i x e d  optimum r a t i o  o f  va lue  engineers  
t o  t h e  t o t a l  conlplenent of  personnel  o f  a bus iness?  



"Flanaging t h e  Use of  Value Analysis  
and Engineering Techniques" 

1967 Engineering and Management Course 

L ,  D. Miles 
Miles  Assoc ia tes  

AP4SWEKS APPLICABLE TO DAY V 

5.1 How can you measure a  good medical d o c t o r ' s  j oh? Iiow can you measure a 
good m e t a l l u r g i s t ' s  job? If  t h e  p a t i e n t  l i v e s ,  t h e  doc to r  succeeded. 
I f  t h e  new metal  a l lows  t h e  o b j e c t i v e s  o f  10% increased  t h r u s t  from t h e  
j e t  engine t o  be accomplished, t h e  m e t a l l u r g i s t  has  succeeded. With t h e  
Value Engineer,  i f  t h e  bus ine s s  ha s  s a t i s f a c t o r y  c o s t s  enab l ing  it t o  
s e l l  a t  compet i t ive  p r i c e s  a t  an a p p r o p r i a t e  p r o f i t ,  he has  succeeded. 

5.2 No. Having va lue  i n  a  product ,  s e r v i c e ,  o r  procedure u s u a l l y  means t h a t  
it performs i t s  u s e  and esteem func t i ons  a s  good as o r  a l i t t l e  b e t t e r  
than  compet i t ion,  and has  c o s t s  a s  low a s  o r  a  l i t t l e  lower than  competi- 
t i o n .  I f  t h e  i n -p l ace  competence and procedures  a r e  s e l l i n g  it a t  competi- 
t i v e  p r i c e s  and making a  s u i t a b l e  p r o f i t - - t h e n  t hey  need no Value h q i n -  
ee r ing .  I f  t h e  oppos i t e  i s  t r u e - - i f  c o s t s  a r e  t o o  high-- they need it. 
They may need much o f  i t - -and  quick.  



"Managing t h e  Use o f  Value Analysis  
and Engineering  technique^'^ 

1967 Engineer ing and Management Course 

QUESTIONS APPLICABLE TO DAY VI 

L ,  D ,  Miles 
Miles  Assoc ia tes  

S ince  t h e  o b j e c t i v e s  o f  Value Engineering a r e  not  new and most o f  t h e  
techniques  a r e  no t  new, why do you say Value Engineering i s  new? 

I ' v e  had t h e  f e e l i n g  t h a t  Value Engineering was a f t e r  t h e  fact- - looked 
over  t h e  hardware a f t e r  t h e  job i s  done. As a m a t t e r  o f  f a c t ,  i t ' s  t h e  
same wi th  a  doctor--you don ' t  c a l l  a doc to r  u n t i l  t h e  p a t i e n t  i s  s i c k ,  

I f  Value Engineering is  r e a l l y  f e a s i b l e ,  why i s n ' t  it done as a planning 
func t i on  be fo re  t h e  f a c t ,  no t  a s  a c o n t r o l  f unc t i on  a f t e r ?  

Value Analys i s  seems a l i t t l e  l i k e  mysticism--"Just move t h e  Value 
Analysis  wand over  and back and every th ing  w i l l  be d i f f e r e n t , "  

Iiow do we b e s t  s e l l  Value Engineering t o  t o p  management? 

What a r e  t h e  main o r g a n i z a t i o n a l  drawbacks? 

Where should Value Analysis  r e p o r t  i n  an o rgan i za t i on?  

How would I apply  Value Engineering t o  a s e r v i c e  l i k e  a t a x  c o l l e c t i o n  
o f f i c e ?  

Does Value Analysis  apply t o  t h e  p r epa ra t i on  of  food i n  a  r e s t a u r a n t ?  

Doesn't Value Engineering i n c r e a s e  t h e  r i s k  f a c t o r ?  

How much t ime  i s  t h e r e  t o  do Value Engineering? 

I f  I had 100 engineers  working on a  des ign  job and saw they  were going 
t o  be unable  t o  g e t  des igns  with  t h e  r equ i r ed  c o s t  l e v e l s ,  wouldn't I 
j u s t  h i r e  a  dozen more engineers?  

I s n ' t  it t h e  func t i on  o f  t h e  Value Engineering group t o  p ick  up everyone 's  
mis takes?  

Shouldn ' t  a l l  eng ineers  become Value Lngineers? 

I s n ' t  Value Analysis  re - th ink ing?  

I s  Value Engineering now being accepted overseas? 

I s  t h e r e  Value Analysis  work t o  be done i n  management a r ea?  

Why do we f i n d  it s o  hard t o  accep t  t h e  premise t h a t  s p e c i a l i z a t i o n  
i n  t h e  f i e l d  o f  g e t t i n g  lower c o s t s  f o r  wanted func t i ons  i s  p r a c t i c a b l e ?  
Do we r e a l l y  need i t ?  
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"Managing t h e  Use of Value Analys i s  
and E n ~ i n e e r i n g  Techniques" 
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ANSWERS APPLICABLE TO DAY VI 

L ,  D ,  Miles  
FIiles Assoc i a t e s  

The o b j e c t i v e s  o f  t h e  DC-6 a r e  t h e  same a s  t h e  j e t l i n e r  and most of t h e  
p a r t s  a r e  n e a r l y  i d e n t i c a l ,  Why do we s ay  t h e  j e t l i n e r  i s  new? I t  has  
a  few p a r t s  t h a t  a r e  new and some p a r t s  t h a t  a r e  modif ied,  s o  t h e  o v e r a l l  
"systemtt is new and i t  accomplishes a  new o r d e r  o f  maanitude of  t h e  
d e s i r e d  f u n c t i o n ,  

T h a t ' s  r ight-and many a r c  doing t h a t  i n  Value Analys i s  r i g h t  now, 
BUT--many have found it b e t t e r  t o  u s e  t h e  r i g h t  amount o f  a d o c t o r ' s  
adv i ce  day t o  day t o  avoid t h e s e  c r a s h  t r i p s  t o  t h e  h o s p i t a l ,  

We c a n ' t  s t a r t  ye s t e rday ,  I f  i t ' s  an e x i s t i n g  product  and b e t t e r  economic 
o b j e c t i v e s  a r e  needed, s t a r t  now, I f  i t ' s  a new product  o r  s e r v i c e ,  
s t a r t  f a r  b e f o r e  t h e  f a c t ,  

Value Engineer ing i s  a "somethinp f o r  something" approach, We have t o  
dec ide  t o  do i t ,  t o  l e a r n  how, t o  s t a f f  it, t o  do i t ,  and t o  pay f o r  it-- 
then  we g e t  t h e  b e n e f i t s ,  Value Engineer ing c o n t a i n s  some elements- 
some "wiret ' -- that  t h e  system needs when b e t t e r  economic ob j  e c t i v e s  a r e  
impor tan t ,  The e f f e c t  i s  u s u a l l y  s u r p r i s i n g .  

They would on ly  be i n t e r e s t e d  i f :  

1 ,  They have a  c o s t  problem 
2 ,  They recognize  it a s  an important  problem. 
3 ,  Somehow enough unders tanding i s  communicated so  t h a t  t h e y  b e l i e v e  

t h a t  t h i s  i s  t h e  e f f i c i e n t  way t o  end t h e  problem. 

Newness, Any bus ine s s  s t a f f s  i t s e l f  t o  accomplish t h e  t a s k s  it b e l i e v e s  
it has ,  b a s i c a l l y  i n  t h e  manner t h e  i nd iv idua l  managers have seen it done 
by o thers - -wi th  smal l  d e v i a t i o n s ,  There  has  always been t h e  need t o  meet 
h igh  erformance o b j e c t i v e s ,  There has  never  b e f o r e  been t h e  need t o  
meet suc  %T-- i nh  economic o b i e c t i v e s ,  Business has  no t  been s t a f f e d  t o  do 
it. The drawback i s  t h a t  eve ryone - th inks  g e t t i n g  good enough c o s t s  i s  h i s  
job--although he w i l l  u s u a l l y  ag r ee  t h a t  he  has  o f t e n  no t  been a b l e  t o  
accomplish i t ,  He s a y s ,  "Who i s  t h i s  s t ranger? ' '  He f e e l s ,  "Iiow w i l l  he 
a f f e c t  me?" 

To t h e  lowest  manager accountab le  f o r  e a rn ings ,  

Narc and unders tand f u n c t i o n s  p r e c i s e l y ,  Uivide i n t o  "usett  and "esteem" 
t ype ,  Divide i n t o  b a s i c  and second degree ,  C rea t e  a l t e r n a t i v e s  f o r  
e va lua t i on  o f  each f u n c t i o n  s e p a r a t e l y ,  L e a ,  

1, u s e  f u n c t i o n s  - c o l l e c t  t a x e s ,  g i v e  r e c e i p t  
2 ,  esteem func t i ons  - prov ide  convenience ( t o  customer) 



3 .  In  accomplishing each use  func t i on ,  what b a s i c  and what second 
degree func t i ons  a r e  r equ i r ed?  

4, In  accomplishing t h e  esteem func t i on ,  what b a s i c  and second degree  
f u n c t i o n s  are r equ i r ed?  Evaluate  each s e p a r a t e l y  by comparison. 

Yes, 

No, I t  l e s s e n s  i t ,  

There is  no t ime  t o  do any work t h a t  i s  no t  needed, I f  b e t t e r  c o s t s  a r e  
not  needed, d o n ' t  do i t ,  Rut i f  anyth ing  i s  needed and not  done, it  
e x t r a c t s  i t s  p r i c e  anyhow. Than we pay f o r  it i n  l o s t  bus iness  and l o s t  
p r o f i t s  and t h e  bus iness  l i n e  goes downhi l l ,  

No. 

No, A "mistake" i s  using wrongly some i d e a  o r  some t o o l  we have. I t  
was no t  a t lmistake" of  Napoleon not  t o  u se  t h e  bazooka. Nei ther  t h e  t o o l  
nor  t h e  i d e a  were around. I t ' s  t h e  func t i on  of  t h e  Value Enl ineer ing  
group t o  p rov ide  b e t t e r  and appropria te ly-developed i deas  f o r  one s o l e  
purpose-- to  accomplish r e l i a b l y  t h e  func t i ons  t h e  customer wants a t  lower 
c o s t ,  

No, A l l  eng ineers  should t a k e  some techniques  and approaches from t h e  
Value Engineer ing system and use  themagthe same a s  t hey  l e a r n  and u s e  
organ iz ing  from management, budgeting from account ing,  p a t e n t  p r a c t i c e  
from p a t e n t  lawyers,  e t c ,  This  doesn ' t  mean t h a t  t h e  engineer  has  become 
a p a t e n t  counsel  nor  t h a t  p a t e n t  counse l s  a r e  not  now needed, 

Yes--or new t h i n k i n g ,  

Yes, 

Yes, 

We may work a t  keeping hea l t hy  t h e  b e s t  we know how. S t i l l  when we have 
an acc iden t ,  a  broken bone, o r  an i l l n e s s  we c a l l  t h e  doc to r  with  s p e c i a l -  
i zed  knowledge, approaches,  and s k i l l s .  13e d o n ' t  qu ibb le  about whether 
he "belongs" i n  our  system of  l i f e ,  

&We t r y  t o  fo l low t h e  law and s t i l l  a t  t imes  we know b e t t e r  answers come 
from c a l l i n g  legal  counse l ,  

I?'e f e r t i l i z e  our  s o i l .  S t i l l  a t  t i n e s  t h e  r e s u l t s  a r e  no t  good enough 
and we do c a l l  t h e  s p e c i a l i z a t i o n  of  t h e  s o i l  s p e c i a l i s t  t o  br ing 
improvement. 

liow do you know when he ' s  using meta l lu rgy  o r  s t r e s s  a n a l y s i s  o r  advanced 
e l e c t r o n i c s  sc ience?  h'hat he and h i s  p e e r s  can l e a r n  i n  each f i e l d  and 
t a k e  i n  t h e i r  s t r i d e  becomes p a r t  o f  t h e i r  "engineer ing,"  He i s  n o t  doing 
Value F n ~ i n e e r i n ~ .  I f .  however. t h e  amount of e i t h e r  Value Engineerinr, 



o r  meta l lu rgy  o r  e l e c t r o n i c s  he can know and u se  does no t  produce t h e  
needed o b j e c t i v e s ,  s p e c i a l i z a t i o n  i n  any o r  a l l  i s  brought i n  t o  h e l p  
him. 

6.20 Yes and NO. To do Value Engineer ing work r e q u i r e s  working knowledge of  
t h e  phi losophy,  t echniques ,  and approaches of t h e  e n t i r e  system and 
cleveloped s k i l l  i n  applying them t o  every-day s i t u a t i o n s .  

Nothing says  t h a t  a  medical doc to r  be f u l l  t ime. tie could t a k e  up law; 
he could become an accountan t ;  he could manage a grocery  s t o r e .  Hut 
i f  a cc iden t  o r  i l l n e s s  a r e  c r i t i c a l ,  I ' d  sooner go t o  one who use s  h i s  
e n t i r e  being i n  advancing i n  h i s  medical p rofess ion- -no t  d iv id ing  himself 
s o  t h i n l y .  

A problem we have now i n  Value Engineering, t o  use  t h e  same s i m i l e ,  i s  
t h a t  t h e  lawyer, t h e  accountan t ,  t h e  s t o r e  manager t a k e  a  week's course  
i n  medicine and then  say  and be l i eve ,  "I'm a doctor"--and s t a r t  s e t t i n g  
bones. 

6.21 Permanent. A s  technology began expanding about t h e  t u r n  of  t h e  cen tury ,  
new func t i ons  and new produc ts  were being c r e a t e d  s o  f a s t  t h a t  exper tness  
i n  compet i t ive  c o s t  d i d  not  m a t t e r  t h a t  much. From now on, however, 
wi th  s o  many r e l a t i v e l y  "natured" produc ts ,  l ack  of  expe r tne s s  i n  Value 
Engineering may wel l  n u l l i f y  a  company's exper tness  i n  management, s a l e s ,  
eng ineer ing ,  manufacturing, o r  purchasing and he t h e  reason  f o r  i t s  
mediocre success  o r  f a i l u r e .  

6 . 2 2  He doesn ' t .  How does an accountant  determine what t o  do? ilow does a 
lawyer determine what t o  do? Does he say ,  "I want t o  do some a c c o u n t i n p -  
what can I do it on?" o r  "I want t o  p rocess  a l e g a l  case--who can we sue?" 
C e r t a i n l y  n o t .  A b a s i c  need e x i s t s  i n  t h e  bus ine s s ,  s o  t h e  accountant  
i s  h i r e d  and t o l d  t o  make up t h e  r eco rds  necessary  t o  s e r v e  t h e  need. 
A d e b t o r ' s  b i l l  is long overdue. A need is  seen f o r  l e g a l  a c t i o n  t o  c l e a r  
it up. The lawyer is  ass igned  and does i t .  The same with  Value Engin- 
ee r ing .  A management needs lower c o s t s  on A product ,  H p rocess ,  C c o n t r a c t  
I1 r e s ea rch  p r o j e c t  than  i t s  p r e s e n t  resources  g e t  f o r  Tt. I t  s t a T f s  t h e  - 
amount o f  Value Engineering t h a t  i s  needed t o  e l i m i n a t e  t h e  need. 

6.23 How do we know when we need a  doc tor?  Although we c o n t i n u a l l y  u se  good 
h e a l t h  p r a c t i c e s ,  something i n  our  environment o r  i n  ou r  a c t s  o r  i n  our  
l ack  of  a c t i o n  has  caused u s  t o  be s i c k ,  s o  we c a l l  i n  s p e c i a l i z a t i o n  t o  
s o l v e  it. 

When t h e  c o s t s  i n  a  bus ine s s  a r e  s o  high t h a t  a  product  o r  s e r v i c e  cannot 
be s o l d  compe t i t i ve ly  a t  a  p r o f i t ,  t h a t  p a r t  o f  t h e  bus iness  i s  s i c k .  
S p e c i a l i z a t i o n  w i l l  s o l v e  it. 

O r ,  when t h e  c o s t s  i n  a  branch of  government o r  an educa t iona l  i n s t i t u t i o n  
make it impossible  t o  perform t h e  func t i ons  needed with  t h e  d o l l a r s  a v a i l -  
a b l e ,  it  has  an i l l n e s s .  The Value Analysis  system was c r ea t ed  t o  so lve  it 



6.24 So much unnecessary c o s t ,  t h a t  had been missed s o  long, o c c a s i o n a l l y  
came i n t o  view. Vice p r e s i d e n t s  o f  eng ineer ing ,  manufactur ing,  and 
purchasing decided t o  do something d i f f e r e n t  about it. 

6.25 Research was organized and c a r r i e d  ou t  t o  b e t t e r  unders tand t h e  reasons  
f o r  s o  much unnecessary c o s t ,  and t o  determine ways t o  avoid it. 

6.26 I t ' s  hard t o  l e a r n  f o r  s u r e .  If we were not  "conditioned" t o  expect 
t h e  c o n t r i b u t i o n  of  medical doc to r s ,  how would we l ea rn?  I t h ink  we'd 
t a k e  one who i s  vomiting t o  him and s e e  what happened. We'd t a k e  one 
with  a  broken bone t o  him and s e e  what happened. We'd t a k e  one who 
a c t e d  h y s t e r i c a l .  We'd t a k e  one covered with  s o r e s .  Then, i f  we found 
t h a t  a l l  o r  most o f  them improved o r  were completely  r e s t o r e d  t o  h e a l t h ,  
we'd want t o  know how it was done. We'd want a  s e n s i b l e  p a t t e r n  i n  our  
own frame of  knowledge t o  exp l a in  t h e  e f f e c t s  we'd observed,  We then  
would have both proof  and unders tanding.  #e 'd  no longer  be perplexed.  
We wouldn't  worry about doc to r s  o r  se l f -medica t ion .  We'd j u s t  c a l l  one 
when needed and l i v e  our  l i v e s .  

Learning t h a t  Value Analysis  has  t h e  depth-excepting f o r  t h o s e  who can 
i n v e s t  t h e  t ime t o  l e a r n  i t s  t echn iques - - i s  t h e  same s i t u a t i o n .  

6.27 Nine- tenths  o f  R t, I) money is  n o t  i n  t h e  a r e a  of  unknown. The same 
b e n e f i t s  of  d i f f e r e n t  t h ink ing  with  psycholog ica l  brakes  p a r t l y  removed 
w i l l  g e t  s impler  b e t t e r  s o l u t i o n s  sooner.  

I n  10% a r e a  of unknown, proceed fu l l - speed  a s  before .  Even t h e r e ,  
some thought from a d i f f e r e n t  ang l e  produced h y  t h e  approach w i l l  o f t e n  
s h o r t  en t ime.  
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EFFECT OF "FEAR OF EMBARRASSMENTu ON DECISION PlAKINC; 

Producing good tomatoes r e q u i r e s  good seed,  p lan t ing  and nourishment. 

Producing good earn ings ,  i n  a competi t ive economy, r equ i re s  good a l t e r n a t i v e s  

f o r  implementation, good implementation a c t i o n ,  and good follow-through 

a t t e n t i o n ,  

No ma t t e r  how high-grade t h e  seed, no tomatoes grow un les s  t h e  seed is 

p lan ted  and nourished. No ma t t e r  how good t h e  "earnings producing" a l t e r n a t i v e s  

a r e ,  t h e r e  w i l l  be no t r i p s  f o r  e x t r a  d e p o s i t s  a t  t h e  bank un le s s  t h e  '%plementa- 

t i o n  environment" makes and nour ishes  t h e  changes. There a r e  extremely v a l i d  

environmental f a c t o r s  which %lockw changes. They a r e  f a c t o r s  which inf luence  

human dec i s ion  making, One r a t h e r  s u r p r i s i n g  and extremely v i t a l  f a c t o r  

i n f luenc ing  o r  causing decisions--"the f e a r  of profess ional  embarrassmentM-- 

w i l l  be  examined. 

To e s t a b l i s h  a background o f  r e a l i t y ,  s eve ra l  examples w i l l  be l i s t e d ,  

then l a t e r  examined. To promote proper  conclusions it must be well  known t h a t  

a l l  o f  t h e  managers and dec i s ion  making people involved were high-grade 

success fu l  management men. The examples a r e  from four  companies. 

1, A con t ro l  device which had l o s t  two-thirds of a l a r g e  market because 
6 

of high c o s t s ,  and was i n  a l o s s  pos i t i on ,  was examined us ing  VE techniques 

a s  t h e  r e s u l t  o f  a "Marketing Departmentw reques t .  I t  was soon seen t h a t  

c o s t s  i n  t h e  o rde r  of 25% could be e l iminated  with no q u a l i t y  d e t e r i o r a t i o n ,  

The manufacturing manager went t o  t h e  v i c e  pres ident  and asked t h a t  t h e  

work be s topped,  



2 .  When a company with about $5 m i l l i o n  business  p e r  year  l o s t  i t s  

p r o f i t  p o s i t i o n ,  t h e  Vice P res iden t  o f  Engineering came t o  me. He 

asked h e l p  i n  f inding  a Value Engineer. I helped him t o  g e t  a good 

one and a seminar was held.  In  t h e  seminar one purchased item was a 

l a r g e  forging,  which c o s t  $500,000 p e r  year .  Five changes could be 

and were put  i n t o  e f f e c t  immediately a f t e r  t h e  seminar, keeping a l l  

q u a l i t y  and adding $160,000 t o  earn ings  yearly.  Resul t?  The Vice 

Pres ident  of  Engineering has prevented t h e  Value Engineer from g e t t i n g  

any inc rease  i n  s a l a r y  f o r  two yea r s ,  and has l e t  it be well known t h a t  

he is unwelcome i n  t h e  Vice P r e s i d e n t ' s  o f f i c e .  

3. Five 300-foot p ieces  o f  copper bus were b ra i sed  t o  form a continuous 

winding 1500 f e e t  long f o r  l a r g e  e l e c t r i c a l  equipment. The VE, i nv i t ed  

i n t o  t h e  job because o f  high c o s t s  and low earnings,  arranged with a 

copper producer t o  s h i p  it i n  1500-foot lengths ,  g r e a t l y  s impl i fy ing  

manufacturing, improving t h e  product s l i g h t l y  and dec idedly  reducing 

cos t s .  The "scope" o f  t h e  Value Analysis  and Engineering func t ion  i n  

t h a t  company was reduced, and t h e i r  budget f u r t h e r  l imi t ed .  

4. Two Value Engineers were i n v i t e d  t o  take  t h e  cha l lenge  of increas ing  

t h e  annual "cost reduct ion  y ie ld"  i n  a l a rge  company, a t  a t ime when it 

was "hurt ingf '  f o r  earnings.  In  two years  they increased  t h e  annual cos t  
b 

reduct ion  con t r ibu t ion  t o  earn ings  from $3 mi l l ion  t o  $6 m i l l i o n .  They 

were then  "made ava i l ab le"  a s  s u r p l u s  personnel.  

Understanding t h e  "why" of  t h e s e  dec i s ions  is  a necessary ing red ien t  of 

success i n  a competi t ive economy. With understanding, b e t t e r  handling of 

t hese  f a c t o r s  w i l l  r e s u l t .  



Case 1-the con t ro l .  A l l  r e spons ib le  management people knew t h a t  t h i s  

con t ro l  was i n  l l t rouble , l l  and t h a t  f u l l  time, management l ead  committees 

had completed cos t  s t u d i e s  and "found nothing s i g n i f i c a n t  could be doneev1 

I f  a  d i f f e r e n t  problem solv ing  approach and th inking  system now shows l a rge  

earn ings  improvement, it communicates t o  a l l  t h a t ,  "The men on t h e  job a r e  

not  good t h i n k e r s ,  a r e  not  e f f e c t i v e  mental-workers and leaders ."  I t  is t h e  

most embarrassing and perhaps t h e  most i n j u r i o u s  th ing  t h a t  can happen t o  

t h e  p ro fes s iona l  men. 

Case 2--the forging.  A l l  management and peers  knew t h a t  t h e  l a r g e  forging 

was t h e  s o l e  r e s p o n s i b i l i t y  of t h e  v i c e  pres ident  o f  engineering.  Ile himself 

before  t h e  seminar s a i d ,  l l I1ve  handled t h a t  myself;  nothing whatsoever t h a t  

could be  done has been l e f t  undone, I t ' s  r e a l l y  a waste o f  t ime t o  include 

it i n  t h e  s tudies . l t  A s  $160,000 of c o s t  came out ,  he  was embarrassed. Probably 

he was h u r t ,  And n a t u r a l l y  he d i d n ' t  l i k e  t o  be embarrassed and probably hu r t  

i n  h i s  p ro fes s iona l  f i e l d .  

Case 3--the copper bus,  Engineering knew t h a t  300 f e e t  was t h e  maximum 

a v a i l a b l e  length .  Flanufacturing knew t h a t  300 f e e t  was t h e  maximum ava i l ab le  

length.  Purchasing knew t h a t  300 f e e t  was t h e  maximum a v a i l a b l e  length,  and 

got  out  t h e  copper handbook t o  prove it. The longer  lengths  had probably 

been discussed before ,  and  probably i n  t h e  presence of  t h e  company pres ident .  

That t h e  VE cou ldn l t  s e e  func t iona l  o r  economic reason f o r  c u t t i n g  it o f f  a t  

300 f e e t ,  and went out  t o  t h e  s u p p l i e r  who agreed, made t h e  shipments, and 

lowered t h e  p r i c e ,  embarrassed them a l l .  I t  probably d i d  lower t h e  p res iden t ' s  

appra i sa l  o f  t h e i r  t h ink ing  a b i l i t y ,  o f  t h e i r  resourcefu lness ,  and t h e i r  

e f f ec t iveness  on t h e  job. I t  probably d i d  i n j u r e  them somewhat p ro fes s iona l ly .  



And n a t u r a l l y  t h e y  d i d n ' t  l i k e  it and a r e n ' t  about t o  h e l p  set t h e  s t a g e  f o r  

r e p e a t  performances. 

Case 4--$3 m i l l i o n  p e r  year .  To accomplish t h i s  amount of added earn ings ,  

dozens o f  l a r g e  a c t i o n s ,  and hundreds o f  small  ones- -s imi la r  i n  n a t u r e  t o  t h o s e  

j u s t  reviewed--had t o  be  brought i n t o  focus  and had t o  have o b j e c t i v e  ac t i on .  

These were no t  c a s e s  involv ing  l a r g e  expendi tures  f o r  t o o l i n g ,  o r  dependent 

upon new m a t e r i a l s  o r  p rocesses .  They y ie lded  t o  t h e  VE process  o f  '"making 

t h e  problems so lvable , l t  t h e n  us ing  t h e  "problem so lv ing  systemt1 t o  produce 

b e t t e r  t h ink ing  and b e t t e r  u s e  o f  what was a v a i l a b l e .  In a l l  c a s e s  "it could 

have been done before." So t h i s  c r u e l  thought brought  embarrassment t o  t h e  

men making t h e  smal l  d e c i s i o n s  and t h e  l a r g e  ones a l i k e .  Add t o  t h i s  t h e  

f a c t  t h a t  t h e  company was no t  now "hurting" s o  badly f o r  earn ings ,  so  t h a t  

much o f  t h e  f o r c e  which made it seem necessary  t o  ltendure" t h e  embarrassment 

was now gone. 

I t  is a l l  q u i t e  understandable .  Understanding t h i s  l i t t l e  about it, what 

s h a l l  we do about  i t ?  L e t ' s  l e a r n  more and l e t ' s  u t i l i z e  t h e  knowledge e f f e c t -  

i v e l y  as it shows i t s e l f  t o  u s ,  

We have i n  Value Engineering a t o o l  t h a t  sprays  embarrassment j u s t  a s  

au tomat ic  weapons spray  lead .  And we don ' t  know much about  embarrassment. 

I ,  myself ,  don ' t  know what it is. I an embarrassed, bu t  I d o n ' t  know what it 

is. A n d  I don ' t  know how .to handle  it. I don ' t  d e a l  p r o f e s s i o n a l l y  with it. 

But I expect t o  l e a r n ,  now t h a t  i n  my judgment i t ' s  being i s o l a t e d  as a v i t a l  

f a c t o r .  Evidence is  showing t h a t  t h e r e  i s  no o t h e r  f o r c e  i n  d e c i s i o n  making 

i n  management t h a t  is even one-tenth a s  s t rong  a s  the f o r c e  which has embarrass- 

ment o r  f e a r  o f  embarrassment i n  it. 



Are managers and bosses  t h e  prime sources  o f  embarrassment? "What a 

man b e l i e v e s  h i s  boss expec ts  o f  him determines what he  must do." Perhaps he  

must e i t h e r  do i t ,  o r  persuade h i s  boss  t h a t  he t r i e d  s k i l l f u l l y .  I f  he 

b e l i e v e s  h i s  hoss  expec ts  him t o  have taken s imple a c t i o n s  which would endun-  

necessary  cost--and he does t h i n k  he is s o  doing--then he  is  i n  t r o u b l e  when 

a d i f f e r e n t  t h ink ing  process  makes l a r g e  sav ings  p o s s i b l e  i n  h i s  a rea .  

Perhaps a d i f f e r e n t  management a t t i t u d e ,  thoroughly  communicated t o  men, 

would decrease  t h e  d e s t r u c t i v e  e f f e c t  on d e c i s i o n  making, This  a t t i t u d e  is 

t h e  r e a l i s t i c  one "unnecessary c o s t  i s  NOR!IAL.fv Missing one-half o r  one- th i rd  

of t h e  o p p o r t u n i t i e s  i n  our  jobs  is  NORhlAL. The boss  is doing t h e  same. Get 

another  man i n  my job and he  would do t h e  same, 

There is a gene ra l  b e l i e f  t h a t  unnecessary c o s t  i s  bad. Unnecessary c o s t  

i s  normal! I t  always e x i s t s  and always w i l l .  As long as we f e e l  t h a t  unnecessary 

c o s t  i s  bad, we f e e l  when doing c o s t  p revent ive  work a s  though we were c l ean ing  

out  t h e  cesspool .  There is unnecessary c o s t  i n  every th ing  we make. IJnnecessary 

c o s t  u s u a l l y  runs  between 40 and 7596, depending upon whether products ,  p roces se s  

o r  s e r v i c e s  a r e  mature o r  a r e  i n  t h e  newer c a t e g o r i e s .  

A s  soon a s  we can adopt a d i f f e r e n t  phi losophy-- that  unnecessary c o s t  is 

not  bad--thousands o f  engineers  who have done t h e i r  b e s t ,  wi th  t h e i r  knowledge, - 
t h e i r  t ime, t h e i r  a b i l i t y ,  with t h e  he lp  given them by t h e i r  employers, w i l l  

6 

not  f e e l  c r i t i c i z e d  when someone shows t h a t  jobs c o s t i n g  $10,000 could have 

been done b e t t e r ,  s impler ,  and more r e l i a b l y  f o r  $1,000. 

We o f t e n  hea r  t h e  word "righttf--we want c o s t s  " r i g h t w  be fo re  we start .  

There is  no " r igh t"  c o s t ,  i n  t h e  sense  t h a t  t h i s  is t h e  u l t i m a t e .  There is a 

r i g h t  c o s t  i n  t h e  sense  t h i s  meets t h e  needs o f  t h e  t ime ,  a s  s e t  by an informed 

management on t h e  b a s i s  o f  a l l  t h e  compet i t ive  f a c t o r s ;  bu t  t h e  r i g h t  c o s t  w i l l  



usually still contain 25% or more of unnecessary cost. 

SU4MARY AND CONCLUSION 

While the skillful use of the VA and VE techniques produces the thinking 

which makes individual solvable problems, then provides the thinking which 

produces good value alternatives, much is for naught. The effect of fear of 

embarrassment, at implementation decision making, usually mandates negative 

rationalization, rather than implementation, 

The source of the embarrassment seems to be men's managers and bosses. 

Therefore, a fruitful first source for ending the "decision controller" is 

probably with men's managers. 

No disservice is either expressed or implied to the men who must weigh 

this factor very heavily, because, alas, it seems that embarrassment does 

inflict real injury upon a professional man. 
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Environmental Realities which w i l l '  Decrease Value 

Engineerins Results unless Recoqnized and Properly 

Dealt with by Manaqement 

1- What people believe you think they are, determines what 
they must do and say. 

2. Men are psychological -- not logical. 

3 .  Peelings decide plans and limit decisions. 

4, Xc cannot conrmunicate to men's feelings by logic,' 

5. Decisions are very personal. Each is based mainly on 
mininizing the risk of personal loss. 

r 

6, Men discredit what they donflt understand, 

7. Managerent needs proven results plus understanding to make 
decisions, 

8 -  Value engtneering techniques are not motivators -- they 
are do it techniques, Necessary environment must be set 
by managers. 

9. Knowledge is freedom -- lack of knowledge is partial bondage. 

10, Creative people are felt to be hazardous by noncreative 
or judicial people. 

11. The new has no chance to succeed in the hands of the one 
who wants to f a i l ,  

12, Never t r y  out the new i n  the most difficult t e s t .  

L, D, M i l e s  
3/24/67 



Is every cost reduction 
acquainted with Company 
19663 

chainnan and coordinator 
Policy 10-401-110 July 1, 

Does management at a l l  levels direct cost &c- 
tlon activities and hold m o n t h l y  meetings to 
re vie!^ results? 

Does each business functiaa participate actively 
and produce results in the program? - 
Are proper reporting procedures followed accuT- 
ately and timely? 

Does each manager and individual cantributor know 
hfs responsibilities to the progrim? 

Do a l l  key employees who can contribute to the 
program have a copy of .Raytheon Cost Reduction 
Programw brochure aad hae i t  been reviawed w i t h  
them at staff meetings? 

Does each key employee have a persanal goal and 
does hie supemisor measure his achievements in 
thSs area? 

Is a proper balance maintained between cost redac- 
tions and cost avoidances? 

Is fheze an attempt to insure that a l l  cost reduc- 
t ion efforts are documented? 

Are all cost centers the object of.cost reduction 
effort? 

Are cost reduction projects purpoeely and system- 
atically seledted, and targets and time tables 
set? 

Are cost reductions properly validated? - 
Are periodic progress report8 on cost reduction 
projects required at staff meetinge? 

Are all tha sub programs given the appropriate 
attention and direction? 

I 

Are sufficient people and time allocated to admin- 
ister an effective program in all areas? 

Are suggestions answered pramptly and its follow-up 
& implementation expedited? 



1. Is each empluyee encouraged bp management to 
contribute regularly to the program? 

2. Is euitable recognition, rewards and coanpnsatfon 
provided to each contributing employee? 

3, Are posters, articles, news sheets an8 other pro- 
motfanal methods u d  to keep the plcdgrm dplemics 
and provide continudl individual wotivatfan? 

4. Does each employee maerstand his responsibilities 
to contrilxlte regularly to the cost reduction 
program? 

Are all key decision d e r s  trained to value analysis 
technipeel 

Are all enalytical techniques applied to appmp 
riata cost centers? - 
f e  creativity crncouraged and aoee a creation atmos- 
phere exist? 

Are creative techniques broadly employed in prob- 
S O ~ V % Z & ~ ?  

Is teaswork prevalent in decisian. W i n g  and cost 
reduction proj ect work? 

Are cost targeting or product cost control cCmC8ptS 
employed? 

Are new materiala, products, processes, s a u c e s ,  
techniques, etc,, given wide publicity? 

Are special task fotcee, cuuzducted? 

Are all cost: centers tibe object of 
effortsr 

procedures 
paperwork, publications 
scrap 
traffic 
filing systems 
shipping and packaging 
telephone 
lighting and aervSces 

cost reauctian 



i k n t e n a n y  
inventories 
warehotis Lag 
capital equLpr.s& 

, hesking , air co~6itio~ing 
food services 
test and calibration 
inspection 
engineering drawings 

11. Is eqJsry effort made to capitalize on the profit 
raki~g aspects of n i u e  enginseri~g ant3 ccst 
incentive contractual classes? 

12. Is cast infomation voL1 organized and quickly 
available for analysis? 

\ 

3.3, Is cask estimating done rapidly and efficiently? 
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