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priate  perfornlance and appropriate  cost ,  they be- 
-- ------- y----.- 

l ieve it has  value. I do too. 

Then value analysis  must of necessity be 
something that deals  in both performance and cost,  
and it is .  Our  engineering vice president (of GE), 
Ha r ry  LYinne, who named it Value Analysis,  said, 
"You consider both." You take the performance 
the engineers have specified and decided i s  needed, 
you hold that s ta t ic ,  then you work on cost-so you 
a r e  really not doing cost work, youa re  doing value 
work. You a r e  considering both, although you a r e  
working only on cost.  

What i s  appropriate  performance? You a r e  
f a r  too sophisticated to  say,  "to have the product 
100'6 efficient," o r  "have it work a s  well a s  it pos- 
sibly could." This  i s  the definition learned in col- 
lege. Appropriate performance i s  probably per -  
formance a s  good a s ,  o r  probably a l i t t le bet ter  
than, competition. 

Appropriate Cost ---- 

What i s  appropriate  cost ? Again, it i s  proba- 
bly cost a s  low a s ,  o r  a l i t t le lower than, co-mpetj- 
tion. W e  don't have a hard  job; we don't have to  do 
the ultimate. All we have to  do i s  a s  well as ,  o r  a 
l i t t le bet ter  than, cornpetition in both a r m s .  

We have been perplexed and plagued by wide- 
spread misunderstanding that any activity which 
ha s  cost reduction o r  prevention a s  i t s  objective 
i s  appropriately called value engineering, o r  value 
analysis.  This  of coilrse i s  untrue. 

To  get appropriate performance t he r e  a r e  
well-known and well- established techniques that 
have done an  excellent job throughout the decades. 

T o  get the other  par t  of value-appropriate 
cost - we have traditionally had a number of excel- 
lent techniques, and they a r e  not value analysis.  
They include cer ta in  design prac t ices  that resul t  
in lower costs ,  production engineering, industrial  
engineering, work simplification, good buying, and 
a number of other techniques necessary to  get lower 
cost s-but they a r e  not value engineering. 

Identifying the Problem 

What, then, i s  value engineering? Inciden- 
tally,  I u se  the t e r m s  "value analysis" and llvalue 
engineeringt' synonymously until the par t  in my talk 
when I will read the definitions we have prepared. 
Af te r  that I will use  them specifically. 

Value engineering i s  a specific s e t  of tech- 
niques that a re  unlikt.  the others  1 rnmcd.  The 
f i r s t  group i s  knoT,rlcdge tech!liqucs. Somcorle knows 
a lot about mate r ia l s ,  f o r  example. Thc value engi- 
neering t2chniqut.s arc different. Their ot)t\ration 
i s  to show w h f ' r ~  iIlorC' ~ o r k  f rom the knowledge 
techniques is ncci?td on the product, and to cause 
that to be done o n  the product. 

Learning more  about tooling i s  not a part  of 
what a value engineer l e a rn s .  Learning moreabout  
plastics is not a par t  of h i s  training. But learning 
how to identify the problem, to find out where the 
deficiency of work is,  and to  get someone on t h e  
job who will apply that knowledge i s  the ro le  of 
value engineering. 

Value Applied in Stages - 

Where is it appl ied? Value can be  l o s t  in any 
one of seven s tages  in the life of a product 's  de- 
velopment. The s tages  a r e  a l l  done in  s e r i e s  on a 
product, and t he r e  i s  no measurement  on any one 
t o  te l l  the efficiency of applying technology to ge t  
appropriate cost.  What a r e  they? 

F i r s t  i s  the s tage  of "marketing concept." 
If the marketing concept of what the cus tomer  wants 
is wrong, we a r e  definitely s ta r ted  on a path that  
will wind up with a product that will cos t  the cus -  
t omer  more,  o r  do h i s  job l e s s  efficiently. W e  
must havecertain minimum work done in the mar -  
keting concept stage, o r  the  ca se  fo r  value i s  defi- 
nit ely prejudiced. 

Next i s  the  design concept stage. Shall  we do 
it  with electronic c i r cu i t s  o r  with s e l syns?  Shal l  
we take one whole design approach or another?  

Next, a s  we move along, i s  design detail. We 
can certainly l o se  value a s  the hardware  i s  drawn, 
and the selection of mater ia l ,  to lerances,  and of 
shapes takes  place. 

Next i s  the manufacturing concept stage. We 
can lose appropriate  cost there  if we have too much 
automation (or  too li t t le),  the  wrong type of fac-  
tory,  the wrong type of organization, o r  if we buy 
too much o r  too little. T h e r e  a r e  innumerable ways 
t o  lose it there .  

Next i s  the manufacturing operation stage; we 
can lose it without half trying in that stage. 

Next is purchasing. If we do not have good 
buying, good search ,  good negotiation, we can l o s e  
the prof it. 

And finally, and you can put i t  e i ther  before  
o r  af ter ,  i s  the  management p rac t ices  stage. Man- 
agement can have cer ta in  practices,  such a s  poli- 
c i e s  and habits, that add ext ra  cost t o  the product. 

The only way t o  have appropriate  cost in  a 
product i s  to do a s  well overa l l  as competition does.  
Obviously, they don't do  very well e i ther ,  s o  it is 
not a difficult job to  have appropriate  cost.  

You may ask, "What would be  the ultimate 
cost fo r  a product that i s  reliable and at t ract ive t o  
the customer?" In that c a s e  we would be  working 
aga inst t hc ult iinate inst cad of against competition, 
and we would find that we  could produce the product 
for. a third to two t h i rd s  of the cost of what i s  a 
good job today. 



Spotting Deficiencies ---- -- 

T h o  function of value analysis  techniques i s  
to point out if the deficiency i s  in management prac-  
t ices,  markct ing concepts, design concepts, de- 
sign detailing, tooling planning, factory operation, 
o r  in purchasing. They should cause  the people in 
those a r e a s  to  act .  

Often we hear ,  "We want the right design 
first ." The re  i s  no such thing a s  black and white 
in having the right design. Ei ther  you have a design 
that mee ts  the best of competition today and g ives  
you good prof it, performance, and reliability, o r  
it doesn't. 

We might well reca l l  that any product of any 
s i z e  is the creat ion of thousarids of decisions. A 
re lay,  fo r  example, involves a decision t o  use s i l -  
v e r  and to  use b r a s s  backing, and to  use cer ta in  
shapes  and cer ta in  amounts of sliding contact, and 
cer ta in  p r e s su re s ,  and on and on and on. If the 
product is of any s ize ,  there  a r e  a t  least  100,000 
decisions that have gone into it. These decisions 
control i t s  cost and i t s  performance. 

What kind of cost would you expect it to have 
compared with what would happen if you updated, 
by some  brill iance that i s  never attainable, every  
one of those decisions ? This,  the objective look, 
is what value engineering tends to do. 

Grounds for  understanding 

At the end of a f rustrat ing sess ion  a German 
doctor,  an  atomic scientist ,  gave m e  insight. He 
said,  "You have the s a m e  problem we have in the 
atomic field. It used to  bother us,  now it doesn't. 
When we undertook t o  explain to management and 
o thers ,  who had to  make decisions that affect ou r  
work, many of the things they needed to know, we 
found that we made no impression.  They just didn't 
understand it. 

"Then we saw what was happening. We were  
talking to  them above the i r  level of genera l  under- 
standing. To  r a i s e  a person 's  understanding you 
teach differently than you teach technique. 

"We changed ou r  approach, and we decided 
that they had t o  have the general  level  of undor- 
standing in the atomic field ra ised,  and then exper- 
ience would be  meaningful when we  related it to 
them. We changed, and it worked like magic. l 1  

I recognized that a s  one of ou r  most impor- 
tant problems. Even today, people who have not 
had experience in value analysis  techniques do not 
s e e  how they fit, do not understand enough about it 
s o  the  experience is meaningful. I suggest that you 
consider  the environment you are attempting to 
instruct  in and decide whether the. people you a r e  
talking to real ly  h:tvc a basic elmugh uilderstanding 
about the nature of unnecessary cost to interpret 
what you a r e  saying. It i s  normal for people to dis- 
credi t  what they do not understand. 

34 

Learn to Live with Conflict 

I g rew up in Nebraska, and I have wonderful 
parents.  My mother was especially a loving per-  
son. I somehow got the idea that conflict i s  bad, 
that t he r e  should not be any in the world, in a f a m -  
ily, o r  in a company. Love i s  the way of life, and 
conflict i s  the deviation. But when I read  the book 
Conflict, I recognized how naive i s  that viewpoint. --- 
Conflict i s  the way of life, and those of us  who we re  
educated to believe it  i s  wrong a r c  handicapped. 

Conflict ex i s t s  everywhere. Why not t r e a t  it 
a s  a friend, because it will be he r e  whether w e  
want it o r  not. Any thought of "1 wish t he r e  weren't 
conflict1' i s  ridiculous. There  i s  conflict between 
nations, people in polit ics,  government and indus- 
t ry ,  husband and wife, parents  and children. Any 
thought, any planning should take into account the  
fac t  that t he r e  will be  conflict. Techniques should 
be developed f o r  dealing with conflict, which we 
always have in work which involves change, and it  
should be t rea ted  as a n  expected friend. 

Some Significant Definitions - 

Let 's t u rn  now to  definitions : 

Value analysis  : an  a r r ange~nen t  of techniques 
which makes c l ea r  the functions the u s e r  wants f r o m  
a product, service,  o r  organization ; establ ishes  
the appropriate  cost f o r  each function by compari-  
son; then causes  the  required knowledge, creativity,  
and initiative to  be  used to provide each function 
f o r  that cost.  

Value engineering: the process  of applying 
value analysis  techniques in the engineering sphe re  
of responsibility. 

Purchasing value analysis :  the p roce s s  of 
applying value analysis  techniques in the sphe re  of 
mater ia ls  procurement.  

Value analyst and value special is t :  one who 
has  learned the techniques of value analysis,  h a s  
developed ski l l  in using them, and i s  current ly  en- 
gaged in the occupation of applying them. 

Value engineer and value consultant : one  
who, by training, i s  professionally entitled to  use 
the engineering ti t le,  who h a s  l ea rned  the tech- 
niques of value analysis ,  has  developed ski l l  in 
using them, and is current ly  engaged in applying 
them. 

Purchasing value analyst: one who h a s  l ea rned  
the techniques of value analysis ,  has  developed 
skill  in using them, and i s  current ly  applying them 
in the sphere  of ma t e r i a l s  procurement.  

I ail1 sure that you will have  ideas which will 
help us  to improve these definitions. T believe tht.y 
are close to being res t r ic t ive ,  definitive, and eff<;c- 
tive in the i r  present form. 



hlea suring Value Analysis 
- - - ----.---- 

How do we measure value analysis? Let 's 
compare. b'e never use specialists o r  consultants 
until sonlet hing becomes especially important. 
When taxes were low, everyone in accounting in 
that p;irticular a rea  learned tax accounting. That 
was good enough. But with higher tax rates,  it be- 
came ~ s y e c i a l l y  important to do a better job. The 
most costly approach would be to teach everyone 
all about it. The efficient way i s  to have one man 
whose knowledge penetrates to great depths and 
use him at the right time-and he i s  a consultant. 

I11 developing products such a s  radios, toast- 
e r s ,  and motors ,  the ordinary engineer knows 
enough about metals so  he doesn't need a high- 
temperature metallurgist. But on a product such 
a s  jet engines, the most costly way to operate, 
both from performance and cost, would be to t ry  to 
make an extremely knowledgeable high-temperature 
metallurgist of every engineer. Therefore, con- 
sultants are  used who penetrate that knowledge at 
the right time. 

How a r e  they measured? How do they get on 
the job? 

You measurehim by his help to the business, 
by the  degree to which the business achieves the 
object itVcs which a r e  his specialty. 

How does he get into the job? How does a 
metallurgist get into the job? Probably the presi- 
dent of the company says, "I expect that engine to 
put out a certain amount of thrust per pound and 
the only way to do it i s  to do a top-grade job in 
getting to higher temperatures. " The knowledge 
and techniques of the higher temperature nletallur- 
gies a r e  called in. As soon a s  the president says 
the same-and means it-in the a rea  of costs, 
there will be no problem in getting the man who is  
trained and qualified in cost called on the  job. 

Evaluat in~ the Function 

What i s  "valueanalysis" in the t e rms  we a r e  
talking about ? It is a group of search-oriented tech- 
niques, a s  contrasted with the knowledge-oriented 
ones, which a r c  in those other technologies, which 
come in to help solve a problem. Tt has the new 
element of evaluating the function. This does seve- 
ra l  things, one of which i s  to make the lower cost 
credible. No man will work hard to accomplish 
something that he believes impossible. Once he 
has evaluated a function f o r  $100 and something is  
costing $1500, it  is civcdible to him. Hc. a l s o  lirlows 
who to call in to get the answer, and now he will 
do it. 

Instead of first designing to performance and 
spending our time and money trying to make it 
work, our f irs t  objective should b~ cost, Wt- will 
think so  much harder at the start  that we will not 
burn up the company's resources of time and money 
developing the f irs t  approach to work only then to 
find we can't afford to rriake it. Therefore, because 
we face the problem of cost f i rs t ,  the first t ime 
we get an answer that performs reliably we ha\'e 
both answers. We have perfromance, and we have 
cost. This i s  the approach that is  forced by evalu- 
ating the function and by some other value tech- 
niques. 

I took at least a dozen examples, studied 
them, and was shocked to find that when we f i r s t  
go after performance and then decide we have to  
get cost, we usually have to throw away most of 
the experience, time, and money that we spent in 
f irs t  getting perforrnahce. The reason? We chose 
the wrong design concept at the beginning, and we 
can't even hope to get it in the right sphere of costs .  
If we backtrack, it means all our t c s t s  and our work 
and most of our experience is valueless. Usually 
we have neither time nor money to backtrack. The 
costly product must go to market and doesn't leave 
any profit in the till. 

Another part of the technique i s  the "quick 
rejection." If an idea doesn't come within the f rame-  
work of proper costs  as we f i r s t  look at it, it i s  re-  
jected and we use other search techniques to get 
another and another and another until we get a 
right one. 

Recognizing Road blocks 

Here i s  another technique that i s  quite unusual. 
We like to say we a r e  al l  smar t  people, we a r e  all 
one fine family, and if we can show Joe  a bet ter  
way of tooling and save the company money and get 
good products, he will do it. This i s  totally false. 
People a r e  not logical, they a r e  psychological. We 
deal with reality when w e  recognize this. W e  will 
know that roadblocks exist everywhere, and the 
road bloclrs a r e  people. It i s  what people believe, 
o r  their habits, o r  the screens  they look through 
in different situations. Many value analysis tech- 
niques a r e  for  the purpose of getting a c lear  view 
of the road blocks, and then dealing with them. 

Let's look at some ideas that have helped. 
Some of them seem simple, but it took a while be- 
fo re  a smart  man brought them forth. One common 
fallacy i s  that selling prices a r e  estatjlishcd on 
costs. For  cxample, before bidding on an order ,  
the sales people will phone t h e  factory and say,  
"What a r c  the cos ts?  I need to quote a certain fig- 
ure. A r e  your cos ts  low t:noug,rh so I call do it ?"  

The customer doesn't care  in the slightest 
how much it cost to make chips. T h i s  i s  totally 
irrelevaut inforrnatiotl, Furthermore,  if it i s  done 
this way, it will makt~ the  business sick. Thrkre 
wi l l  b c i  plcnt y of room i n  thc lavtory but that will 
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causc the costs to be high, and thus the company 
will lose, more orders  and have even l e s s  volume. 
Everyt~ody blames salcs ,  sa les  blames engineering 
for  poor design, and al l  of them blame manufac- 
turing for  too high a cost, and the business heads 
down the drain. 

The simple way to face it i s  to deal with the 
rctalities of a business situation. Sales a r e  made 
at market levels. If one fellow i s  sclling tomatoes 
f o r  $1 a bushel, they will be $1 a bushel all  along 
the s treet .  O r  they may be 99 cents. But you won't 
find somebody offering them for  50 cents because his 
costs  a r e  lower and he works his kids for nothing. 
His will be $1 and he will have 50 cents in his pocket 
to buy shoes for  the kids. 

Make the sa les  at  the market level. If you 
can't sel l  them because they don't per form to suit 
the customers, your performance engineering needs 
fixing. If the product performs satisfactorily and 
you get orders  but you don't have any profit, your 
costs  a r e  wrong. Fix them. If your costs  a r e  right 
and your performance i s  right but you can't get the 
o rde r s  at  market levels, your sa lcs  system is  sick. 
Fix it. In any case,  the problem is  now clear  and 
it can be solved right where the trouble is. 

We a r e  anxious to have this system adopted 
t~ecause  where cost i s  the problem, it brings it 
clearly into focus. It takes a courageous manager 
to do this because if he takes o rde r s  and his costs 
a r e  too high, it will show up at the end of the year 
that he i s  operating a business that has too high a 
cost and i s  operating at  a loss .  However, if he 
doesn't take orders .  you can blame everybody for  
everything-it i s  tlie sa les  manager, it i s  the times, 
it i s  a lot of other things. 

Beware of the "Killer" Technique -- 

Let t s  look at some quick guides. Whenever 
anyone offers to test to extremes, recognize that 
this i s  a "killer" technique and that the product i s  
s u r e  to fail. No test  to extremes i s  ever valid. 
F o r  example. if I say drinking water i s  good, you 
might say,  "Then let 's  see  you drink a barrel." This 
i s  a technique to use when you want to stop someone 
e lse ' s  project. 

A man must believe in making a product a 
succcss o r  it will not succeed. F o r  example, there 
i s  no product on earth that won't be a failure if the 
man using it wants it to be. Often a manager will 
say, "I know that my manufacturing manager, Tom, 
thinks that stuff i s  for  the birds, but I am going to 
put it under him. Then while it i s  under him, he will 
s e e  how wonderful it i s  and everything will be fine. " 
But it docsn't work that way. The tests clon't come 
out right, the devices aren't produced, ancl things 
go sour. 

Suppose that I want to pro\-c that a cup of cof - 
f ec  i s  h d .  Hoiv long would it taktl nlc to do i t ?  Is 
an autonlobile a good thing? Suppow tlie man at thc 

wheel says, "I will prove to you that this autorimbile 
i s  a murder weapon." How long would it take for  
him to prove his point? This  is of primary impor- 
tance in delegating work in value engineering. The 
battle i s  over  and lost if you a r e  reporting to some-  
one who wants it to fail. 

Decisions- All Shades of Grav 

Let me note in passing that decisions a r e  
made by judging shades of gray. There isn't such 
a thing a s  black and white in a decision. If it were  
black and white, there  was no decision to make. 
No man would be required, just a machine. All 
decisions involve picking the shade of gray that i s  
best for  the business. 

These shades of g ray  a r e  made up of t h ree  
parts.  One part i s  the shade that comes from the 
boss, f rom company policies, f rorn company rules.  
What do people f rom above think you should do in 
this kind of a situat,ion? Should we make the product 
black, should it be made sma l l e r?  What do they 
want ? 

The second shade comes f r o m  our own exper- 
ience which gives u s  a screen through which we 
look at  everything. For example, if you had just 
experienced a costly bronze bearing failure and 
had to overhaul 100 jet engines at $1000 each, and 
someone said, "Use bronze" for  something, you 
would cringe. Why? Because you have a screen on 
bronze. Our screens  a r e  extra black o r  extra c l ea r  
depending upon our experience. I doubt that we 
look at anything objectively-no matter  how hard 
we try-so we superimpose our screen.  A third 
screen i s  composed of the objective facts  which can 
be brought together at that time on that situation. 
The person looks through the three screens  and his 
decision i s  this o r  that. The decision could just a s  
well be made by a photocell if you could set  up the 
screens.  

Adaptable in R and D --- 
I have been star t led when I hear  people tall; 

about research and development work as though it 
were new. Recently f was in an  electronic plant 
that never makes two products fo r  the military with 
exactly the same output, and the eng inec r i~g  nlana- 
ge r  said, "We a r e  perplexed that every product, 
every order  i s  different. " I had been in his plant 
four times in five years ,  and every time I saw the 
same racks of electronic gear  and piles of t r ans -  
formers ,  brackets, supports,  cabinets, and tubes. 

I said, "I don't think you ever  make anything 
that is different.  It a l l  looks the same to me f r y  We 
talked about it atid soon the  manager changed h i s  
opinion 180 degrcns. 

M e  said, "Actu;-tlly, we use tubes, filter c i r -  
cuits, and a m p l i f i ~ r s .  W e  a lways  make the same 
thing with :I few rnit101- variations." 



Thc idea that value engineering doesn't work 
well in r c s ea r ch  and development because each 
iten1 is different i s  invalid. This  i s  a situation 
whcrc thc only thing that holds up p rog re s s  i s  this 
ivrong idta. 

V'e often hear ,  "We only make one at  a t ime. " 

it may be a boiler,  a turbine, o r  aguidance system. 
I s  that t r u e ?  The s a m e  thing-exactly? "No, not 
quite. It i s  always a li t t le different." 

Guidance sys tems ,  fo r  example, have a mil- 
lion te rmina ls  in them, a hundred thousand of this,  
ten thousand of that. It i s  full of repetit ive i tems.  
It has  repetit ive c i rcu i t s  a l l  the  way through. On 
these so-  called "one-of -a-kind" devices,  my ex- 
perience i s  that nine-tenths of it i s  heavily repeti-  
tive. The technology will work just a s  well if we 
can get away f r o m  the idea that it i s  one, and r e -  
cognize that it i s  a composite of l a rge  quantit ies 
of i tems.  

Acceut inz Planned Obsolescence 

In conclusion, let  me  s ta te  four thoughts. 
One i s  the very revolting but very  proper  idea that 
in a healthy business  engineers  should definitely 
plan to obsolete the i r  own products. 111 this  day of 
exploding technology any product i s  goirig to  be  ob- 
soleted, and it will be done ei ther  by the engineer 
o r  by the competition. 

Engineers  work h a r d ,  make decis ions and 
tes t s ,  and finally get something that works. It be- 
comes  part  of them. Under these conditions, they 
don't want to obsolete the i r  products. But i f  they 
don't, competition will* And a t  the s a m e  t ime  com- 
petition s i l l  take a bite out of their  business .  

Perhaps  you could be of se rv ice  to  your com- 
pany if you could convince your engineers  t o  set. 
the high virtue in they themselves  setting schedules 
in which they obsolete the i r  own 
come proud of it! They should 
s o  that the marketing staff won't 
to recover  lost markets .  

Developing Relationships 
--.-- 

A s  w e  look into the future,  

product-and be- 
do it soon enough 
have to go all-out 

we will s e e  more  
and more  value analysis  techniques. They will be 
in the f ie ld  of measurement because value analysis 
i s  function-based. We  will s ee  function-cost re la -  
t ionships developed, available, and used. We will 
have function-cost relationships just a s  we now 
have mater ia ls-cost  relationships in a critalog, o r  
functions mate r ia l s  in a handbook, o r  propert ies  
mate r ia l s  in a handbook. 

Cost Planning and Aci  ions ______ ---I_-- ._ 

now to  get them. Th i s  is esptcial ly  t r u e  now that 
wc  have value analysis  techniques which will ac -  
complish the hard job of getting the cos t s  nccded. 

Before I s ta te  the  final conclusion, Z want to 
make c lear  that we a l l  recognize that  in the mili- 
t a ry  a r e a  wc a r e  real ly  doing quantity engineering. 
Don't expect to save  money in the mil i tary a r e a  i 
It just doesn't happen, But w e  do not have enough 
weapons ! Some of ou r  sh ips  go out with half-filled 
magazines because we  don't have enough money. 
We are spending a l l  o u r  money but we don't have 
the weapons we need. Value engineering has  the 
answer f o r  that. We can have twice as many wea- 
pons in the magazines and twice a s  m a n y  magazines 
when we fully apply value engineering. 

Assigning Cost Responsibility 

My final prophecy i s  that, just a s  we now 
have someone who is r,esponsible f o r  performance,  
and someone who i s  responsible  for shipments,  
someone who i s  resporlsible fo r  sales, and some- 
one who i s  responsible fo r  keeping t h e  r e co rds  
correct ly  and legally, the manager  will  have some- 
one responsible f o r  appropriate  costs .  Cos t s  no 
longer will be considered "everybodyTs business.  " 

We s e e  more  genera l  managers  and company 
presidents losing the i r  jobs because of inadequate 
cos t s  than anything e l se .  %'hy? Because  they have 
no one to whom to  ass ign  the "cost" job. If the 
problem i s  performance,  they call  in t he i r  manager  
of engineering and say,  " F i x  it, " and  he e i ther  
fixes it o r  they get someone who can. T h e  s a m e  i s  
t rue  with sa les ,  manufacturing, shipping, but not 
with costs .  That i s  the  president ' s  job o r  the gen- 
e r a l  manager 's  job, but i t  h a s  not yet been re- 
cognized a s  such. You will, within the  next few 
years ,  s e e  that th i s  i s  an important job, and it will 
be  handled in such a manner.  

Discussion 
--.- 

LESLIE: A problem concerning a l l  of u s  
regards  the cost of the  product (appropriate  cost) 
and appropriate  performance.  These a r e  two im-  
portant features ,  but t he r e  i s  another  i tem that 
a r i s e s  many t imes ,  especial ly  in the mil i tary.  That 
is , " appropriate delivery. " Z have heard many 
t imes  the statement,  " W e  just don't have t ime to 
do it." 

MTLES : Normally, we  approach a job hack- 
wards. In 99% of the ca se s ,  even i n  the mil i tary 
a r ea ,  we know how to do a t  l eas t  98($ of what necds 
to  be done oneach new o r d e r .  W e  go ahead without 
hard econornic s tandards  and we u s e  up the time 
wc have before we get the  f i r s t  b r eadboa rd  model 
that works. Then we do have a timtr: problem, s o  
wt. have  to ship the complicated, utircliable, so- 
call cd bread board n~c~c!r~ls. 

Thcl minute we facc thri iact that most r e s ea r ch  
and dcve!opmclnt is rcpoiit ious, and that w e  calk put 



the q w n t i t y  job ahcad of the p r fo r rnance  job on  used ,  one third of the t i ~ n t '  will be cut  off the c k -  
~!lilitary hardware, w e  will riot chew up that tinlo, veloprntlnt period, and the resulting weapons will 
we lvill be working on the solution that will be morc be two-for-one. T h e y  will be more reliable becausc 
rcliahle and lower cost a l l  oi thC t ime.  I told t h e  they will bt) based upon better,  s impler  answers  
head of A r m y  Research and Dcvclopnlent, W a s h -  for acconlplishing functions.  
ingtvn, that when value analysis techniques are  fully 


