VALUE ENGINEERING, LTD. VEETING
CHARING CROSS HOTEL, LONDON
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(Portion of program presented by L. D. lMileo)
fhtnk you, Howard.
Ladies and QGentlemens

Sihoe the ysars when you people of Britain stood alone and
~ bought with your dlood, time for us to awaken to help preserve
the freedom of people to think, to work, to live, and to die,
I've always had the hope that sometime I could help to repay that
debt, Who knows? No¥ may be the time,

TRADITIONAL PREDECISION IS DIFFICULT TO HALT

In the design and oroduction of buildings and in the develop-
ment of services snd products, certain forces inthe human stream
of 1ife predecide the direction, just as surely as the tide pre-
decides the Arift of a boat. It's time that we study this tide--
40 deal with it in a step by step manner, This tide is the nature
of man; it will not change, But timely use of the enchor and a
. different set of the sail will greatly increase the results from
- the ship. A new thinking process must drop an anchor and stop the
tide of predecision, then set a different sall. Tt will be our
‘pleasure this morning to develop some of this new thinking process-=-
this new anchor, to stop traditional predecision. Te call it Value
Analysis or Value Fngineering. I will use the two terms synonymously.

L A new laboratory was bullt for nuclear work. It was necessary
i to shield adjacent areas from radiation. Leamed men who have suce
- ceeded in these fields designed the building and its praotection.

Its specifications called for an enclosing ring of concrete outside

of the building.® It was to be fourteen feet high and seven feet
thicks This was the appropriate and trsdi tional manner of protect-
inz ad jacent areas, C“onstruction men in the past have procceded
to build it as designeA. This time, after getting bids and finding
the cost was B 17,000, they started to let the contraot. But
something Aropped an anchor; in this case it was not a new system’
of thinking but rathor the Works Manager. He knew the changeable-~
ness of scientists., He was afraid they =might =move the laboratory

_ and leave him with the concrete. So he sald, I'll approve it pro-
viding you agrees that you will take the congrete with you if you
move the Laboratory. This anchor, from a different viewpolnt,
caused the negessary thinking. The principles of Value And ysis
wers usz2, The result waas a besutifully (rassed-over earth mound
fourteen feet high and fourteen feet thick, which cost b 1700.
Because something more was introduced, something that hasn't come
in the normsl stream of 1ife, & better pnroduct was provided at



one-tenth of the cost, on a quantity of one, in the scientiflc
field. What had happened was that first the drift was stopped.
Secondly, a different. sail was set.

VALUE ENGINEERING HALTS PREDECISION--CAUSES DIFFERENT THOUGHT

On the opposite extreme are appliance parts, repetitively made
in large quantities. This cold control goes into refrigerators.
Three million each year were made and sold for a period of time.
Sales price pressures reduced yearly sales to one .milllion. During
that period englneering, manufacturing, and purchasing people took
special action to remove every possible penny of cost so that the
men dealing with the control sald, "Not one penny of cost can be
removed without reducing quality--and we don't want to reduce
quality.” Then Value Analysis techniques were used on 1it. All of
the quality was kept and it was improved somewhat. No new tech-
nology was regiired and here it 1s. Now it is a little more ac-
curate and costs somewhat less than half! What happened? The
natural forces of systems of human beings were met, these foroces
were stopped, AAfferent thinking was caused, and alternatives were
provided for decision.

Let's take the plastic cover. It costs 3d. With a million,
the remgining production, that was B 12,000 a year. Twelve thousand
pounds for what? For the function of covering the control to ex-
clude food. ,

FUNCTION BECOMES THE FOUNDATION

Now the ques€ion 1s: Is that an appropriate amount to pay
for the covering function? In this case, to shorten a very interest-
ing story, research techniques were used to develop alternatives;
it was found that for one penny or b 4000 a year, a flat piece of
odorless plastiec could be used. This would be B 8000 less.

Now the alternative was provided to the englneer. He con-
sidered 1t and said, "No." Asked by his manager why, he salid,
"Because a molded plastic part is the proper way to make a cover,"
This would cost B 12,000 per year.

We knew that we must 1ncbrporateanmeth1ng into the system to
- influence the flow of human thinking.

What should money be spent for? Research developed the answer.
Only for customer function--only to accomplish customer needs and
wants. The cover cost b 4000; the molded part cost b 12,000. The

customer wanted the function of a cover. He did not want a molded
part. ‘

There are two types of customer functions:; the functions that
perform & "use" for him and functions that "please" him, causing
him to buy (asthetic or esteem function). They are both worthy
of cost, Nothing in the vd ue technology tends to minimize the

.
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importance of the asthetic function, yet it does tend to bring it
‘into clear focus. The engineer was asked, "Would the E 4000 cover
perform as well as the k 12,000 one?” He replied, "Yes} no ques-
tion about 1t!"™ Then the one remailning question: "“Ild anyone

ever buy one refrigerator of eny make because of the lock-up of

~ the B 8000 back ineide of the refrigerator over the ice ocubes?

He sald, "Noj I'm sure they haven't hecause they never see 1t."

It was very clear to us, although we didn't mnow how to deal with 1%,
that there are three elements which take moneys one element is per-
forming & "Use" function that the user wants and needs; another 1la
performing "Asthetic" functions which we often call "Esteem" funoc-
tions which cause the customer to like this and to buy thisy A
third element of cost is to> conform to the customs of ourselves,

the designer and the manufasturer. In this case there were bk 4000
to accomplish the "Use"™ funotions the customer warted, zero to ac-
complish the "Esteem" functions that he wanted, and & 8000 per year
to conform to the engineer's customs. The E 8000 ie unnecessary
coBte. '

If Value Engineering prinociples are sound; if we are dealing
with the forces that determine the results produced by human beings,
we will obaerve the same benefits in the military, in administra-
tion, in procedures work, etc. Let us look at an assembly which
is the spot focuser onthe radar screen, The assembly costs E 40,
Illustrating Value Analysis thinking, the guestion bemmess "What
is it doing that the user wants?"

The user wants t0 rotate four small rheostats costing six

shillings eachy two on one axis,and two on a right angle axis,
It 18 adjusted by eye so tolerances are wasted. We have then,
B 40 worth of equipment moving 24 shillingse worth of plus or minus
30 per cent tolerance rheostats! Now an anchor is dropped. Stop
until some Aifferent thinking is done! Thy so much cost in this
device with a0 simple a function? More information then brings
out the fasct that it is because the resistors must turn three
hundred Adegrees to go thryugh their range, thus gears are required.
Isn't s modified rheostat whioch will cover ite range in 90 degrees
obtainable? Yes, and they will cost one shilling more eash. Now
a8 different problem is in clear view, The englneers are given a

different input, They now provide a very simple mechaism in which
- the movement of one lever provides the varilation, Within three
days the cost of the rheostats was increased from silx to seven
shillings each but the assembly for controlling them was reduced
from b 40 to B Se

What has been done here? The natural forces were understood.
They were met by a different system. They wers dealt with. Differ-
ent thinking was caused, This thinking produced different alter-
natives. All of the function was ascomplished but for 1/10 of the
cost,



NEW THOUGHT SYSTEM IS VALUE ANALYSIS

This "anchor" which stops the wash into the rocks of disas-
trous cost, and the system that produces a new set of the sall to
esocape these rocks is what we call the system of Value Analysis
or Value Engineering.

It 18 both frustrating and 1life preserving...frustrating as
the tightening anchor chaln stope the drift; life preserving as
new thought csuses a different sall to be sei.

Now we have many problems. Any good engineer will say,

. "That's nothing different from what I've been trying to do; noth-
ing different from what our manufasturing people are trying to do;
nothing different from what ourpraeess men are trying to do. We
do thie every day. Is there a difference?" Angd my answer 183
"Very definitely there is a difference." :

Many techniques are developed into ‘thls system to accomplish
one purpose, the efficient identifiocation of unworking, unneces-
sary cost, the efficlent identification of "roadblocks" and the
effective dealing with then.

It 18 a specific inclusive system. When getting 1dentiocal
performance for very much lower cost 1s important, 1t will accom-
plish the results needed years sooner and at a fraction of the
cost, : : A

What happens when this system is learned and is used?

Although the system should often be used before initial design,
it will be more graphic if I illustrate by first showling economi-
cally successful products, then follew by showing the even better
thinking which was produced by the introduction of the Value En-
gineering principles.

The motor shield costing b 2 reduced to 8 shillings...

The handles for elecironic gear reduced from B 3 to b 1l...

The switoh-blgdes for switchgear from B 1 to 3 shillings...

The mounting for the calrod heater in a furnace, from 8
sahillings to 1 shilling...

A filter circuit in electronic gear from b 16 to b 2...

The studs in porcelain insulators which are made by the
million to suspend power lines, from 1/4 to 1 shilling...
With thelr enormous quantity, it meant B 25,000 each
year of lower purchase cost. ,

By coincidence, in the J-bolts which hold the weight of a
heavy television unlt, a reduction in purchase cost of
B 25,000 per year resulted.

Condensors, dissipating heat on refrigerators--a little less
than half...

A double nut,from 23 shillings to 7 pence--one fourth the cost.
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Perhaps that's enough. If I hsve correctly communicated, I
have shown you that we are not dealing with reductlions in cost by
trying to_do it the same way, but do it better; but rather, have
a different .approach. Of course, it 1s worthwhile to also continue
to try to “do it the same way" but "do it better". Cost reduction
practices have been and are the lifeblood of any business; but what
I am saying is that now we have a different system...a system that
approaches the problem differently, gets different thi-king, and
very often asccomplishes all that the customer wants for a half, a
fourth, a fifth, or a tenth of the cost.

.~ This is done by providing more precise informatlion on Jjust
what he does want, by develoning better alternatives which use
existing materials and processes, and by dealing with the human
factors 8o that new thinking comes into the deocislon making.

In the Value Engineering System, we have put together--from
all sources--the techniques and approaches that are needed. 7ake
the telephone for comparison...that 1s made u» of perhaps a thousand
parts, all put together in one system for one purpose. If one or
two of the thousand narts are left out, the results won't be reduced
by one or two thousandths, they may be cut in half or cut to a tenth,
or total functions eliminated. By comnarilson,we found when we
studied the available processes for identifying unnecessary costs
that there were many good elements in place; good design engincering
practices, good manufacturing oractices, good cost reduction, good
work simplification, good purchasing, but we found there were some
elements lacking. These lacking elements dras*tically reduced ef-
fectiveneas. The Value Engineering System has included them. In
it are (1) techniques with which you are very familiar, (<) tech-
niques which are entirely ncw--just a few of them, perhaps a half
dogzen, and (3) dozens which are faniliar, modified.

"FUNCTION® APPROACH CENTERS THINKING OM QUSTOMER

It was found that the best way to minimize traditional thinking;
l.,e,, thinking about the machines we have, the size of our factory,
the know-how we have, the past jobs we have that worked well and
the hundred other factors from the nast that nropel us toward tra-
ditional deci sions; is to give great personality to "funotion".
This centers thinking on "what the customer wants" and produces
~ 80 much different thinking that soon we are dealing direotly with

the lmvortant factors of the job., That is each item for? What
does it do? °‘Its purpose 1s to sunvort ten nounds. That is it
for? To oconduct one hundred amperes four inches. Always, in
addition to the function, there is a specification: Teight sup-
ported unier what conditions? Current conducted under what con-
ditiona? 1In doing this, each function is spnelled out and evaluated.
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Funotion 18 divided in many wa s: "use" and "esteem", basioc

and second-degree...l.e., basically, what is the function of this
poreelain insulator stud? Why does the user buy 1t? He buys it
to support the weight of the power line. But it has several other
fwmotions which ‘are necessary to cause 1t to perform that baslo
function well., It must resist corrosion; 1t must resist wear; 1t
must resist shock; perhaps resist rifle bullets of small boys.
These are called seoondary functions.

Now in workins with function we have a rramework wherein we
can ask: What 1s the "appropriate cost":i..that is, the minimum
cost at which 1t can relisbly be accomplished..for the supporting
functiont Of o urse, this i1s always based on supplying the function
where and when needad using the known technology and possessed
8kills.

Surprisingly, costs so put together are often a third or a
half of the usual costs. On individual parte--often a tenth. In
military gear, over-all about one-third of traditional costs be-
come praotical.

ONE NEW TECFNIQUE--WVALUATE THE FUNCTION

One of the new technliques is known by the name of evaluating
funsotion in sterling. That means: "Look at one function. Deter-
mine the lowest cost of accomplishing it--assuming for the moment
there was no other function." 1In the example of a switch blade,
one basic function is8s Conduct one hundred amperes four inches,
What wonuld be the lowest cost? Of course, we would compare to the
cost of a copper wire four inches long. ”hls would give1amaxlmum
coet of 634 for that function. The second basic function ie "open-
ability". It must be opened manually once or twice a year so that
the service man can see that it is open, and feel safe to work
~on the circuit. "What would we have to do to that plece of wire
to provide a mounting around a bolt? Perhaps we would use a flat
wire, perhaps we would bend it and we would have to have a longer
wire. S0, in this case, the second function was evaluated at one
8hilling, giving a total of 1/6d., Evaluating this function in
sterling requires somewhat more skill -- I call it evaluating func-
tions approximately. Now the functione have been evd uated by

" comparison.

This should be done, and can be done, before the initlal deslign.

For contrast, let's look at what happened when this & 1 switch
blade was designed., One part was a sand casting. Molds vere bullt,
The company had the equipment and was happy to use it. Jigs were
bullt to braze in the blade., Now a usablse itex was produced for
B l. Its coste were as ghrod as competition and 1t performed 1lts
function well, so 1t 18 2 good lten.
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APPROACH; KNOWLEDGE AND MOTIVATION REQUIRED

The Value Analysis techniques have supplied the new approach,
have shown how. to secure new knowledge and now provide effective
motivation. Men are, however, not motivated by any statement un-
less they believe it credible. The process of evaluating the func-
tions by comparison has provided to them a feeling of credibility.
It has shown them what the results of thelr thought should produce
in design per unit of sterling.

What happened after the 1/6 evaluatfon of functions for the
part coeting B 1? People involved are shocked. They re-think it.
The answer comes forth in a brases pressing. It could have come
forth in another form--or many other forms. Now the cost became
3/. It could have cost 3/ several years ago, but 1t had grown
from the usual traditional thinking process. The different think-
ing process propelled 1t toward the efficient way of reliably ac-
complishing the function for much lower cost.

You folks are good business men or you wouldn't be here and
you probably now.zaa.y'= "Well why do you accept 3/ when you said
it'e only worth 1/67 I1'1ll answer the guestion to save you ask-
ing it. It is because we might just as well cooperate with the
feslings of people when we can! People are generally very pleased
when they can, without embarrassment, remove three-fourths of the
cost and have a totally interchangeable part of obviously a little
better quality. They don't worry about the fact that it still
costs double the value of the functions.

Now what will happen--and it happens over and over--is that
in another couple ofyears competi tion tightens down and this will
then be accomplished for 1/64.

: . In thies entire approach what we have done 1s tc clearly di-
vorce from all minds everything except what is important--"what
does the customer want?" We have sald he wants function which

we divide into two classess the use and the esteem or asthetic.

We have divided those functions. We have looked at each one
separately and illustrated the process of eval uating each funoc-
tion individually. In this evaluatlon a coredible va ue is set for
each function, preferably before design work is started. The re-
sult is that any approaches that would not approximately reach

thls cost are promptly rejlected, so that design time, menufacturing
time, and model shop time in large amounts have been saved. For
example, in order to get the switch blade for about 1/64, none of
the development work that went into the castings or into the tools
could be salvaged. It was all completely wasted. Value Engineering
approaches before design would have saved the time and expense.
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PRECISE FUNCTION EVALUATIONS GET BETTER "USE" AND " ASTHETIC" COSTS

Again I can't over-emphasize the val 1dity, the lmportance and
the benefits from intense thinking and alignment of function.
Studying, naming, evaluating, writing down funoctions and sub-
functions, regrouping and re-evaluating, etc., promote better
answers. .

. Perhaps an example involving "use" functions and "asthetic"
or "esteem" funetionse will assiast us. Often we find that englineers
who are basically performance or "use" oriented consider that much
cost 18 in the product because of the esteem functions. One said, -
"I don't need all that gingerbread. I can make it work Just fine,
and instead of B 3 cost, it will cost B 1." The sales englneer
who had the task of satisfying the customer's wish for appearance
and other asthetic values said, "I don't have much cost in that
item for asthetic purposes--perhape E 1. k 2 are required for the
engineer to accomplish the performance the customer wants.”

It was very interesting to get the two people together and
to base the discussion onthe values each had assigned to the func-
tions he wanted. Different decisions resulted. B 1 10/ cost was
removed, A better product resulted because the important factors
‘"were better thought out. '

Now let's take the case of a knob on the television set. I
had the experlience of speaking to a group of eng neers and manu-
facturing and marketing people. I noticed that I had touched a
sore spot. So I said: "Tell me; what 18 the problem?" One sald,
"I'1l tell you. Just three weeks ago we approved a change in our
TV set. We have had a swifch that you pull out to turn on and push
in to turn off, But these men here just changed it to a switch
that is push, push...push it to turn it on, push it again to turn
it off. This means added mechanism to the switch and it costs
B 10,000 & year more." He sald: "I tell them it's & waste of
money." -

This is a true situation, illustrating how decisions are made.
So I said, "Who made that decision?” Two men held up their hands.
"Who are you?" I asked. One saild, "I'm the engineer in charge of
this.” And the other said, "I'm the marketing man in charge of
getting what the customer wants." We reviewed--the right people
had made the decieion. I asked the engineer and the marketing man,
"What oriteria did you use when you made the decision?"” They sald,
"We talked it over from all angles, we thought it was a little
better.” Could they have more assuredly made the "right" decision?

What thinking would be produced by the Value Engineering
approach? There are only two reasons for spending the b 10,0003



one to make a better product (to produce better performance); the
other to please the customer and cause him to buy this TV set in-
stead of that one. What do we know for sgsure? We know we are
spending k10,000, What else do we know? Doee 1t work better? .
No! They all agreed that there was no quality}imprpvement. There's
351y one reason for spending money left--for the purpose of increas-
ing sales. Does it do that? The marketing man said, "I don't

know but I'm sure going to find out if it does, in fact, cause
customers to buy." ' About two months later I had a phone call

from him. He set up a controlled test in a few places where cus-
tomers ‘came. He said, "Larry, the switoch didn't sell a set 1n

the whole test., It's out now."

IF MONEY IS SPENT--VALUE ANALYSIS TECHNIQUES APPLY

S I'd 1like t» bring into clear view that while we're talking
about products, Value Analysis is a method of dealing with the
realities of people in the decision-making situations, which de-
termine costs. It doesri't matter where the cost is incurred through
~ a product to a function, or whether money is spent through a service
to a function, thrugh an organization to a function, through a
" communication to a function, or whatever. For every expenditure
there is some needed function and that function can be studied,
can be torn apart, can be evaluated. Sub-parts of it can .be evalu-
ated and put back together with the same type and magnitude of re-
sults as are lllustrated if¥ the hardware.

For example, when some of the department heads of one Amerlcan
city took a course in Value Engineering, one evaluated the collec-
tlion of taxes, another the maintenance of fire hydrants, etc. The
basic functlons of the tax collecting office were defined as:

(1) collect the money; (2) give a receipt. These functions were
evaluated by comparison to the cost of performing them reliably

on efficient new machines. They could be provided at a small
fraction of the actual collection expense. The cost of the modern
equipment could be pald out of savings in much less than a year.

But, a8 the traditions of the manufacturer prolong unneces-

sary cost 1ln a product, so 4o other traditlons prolong it in a
service. The law states that "Each receipt must come from a per-
manently bound book,"‘hence rooms full of people writling longhand.
- Furthermore, slince taxes were collected four times each year instead

of one, this slow, tedious receipt-writi ng expense was multiplied
by four. Why? Study showed: "In 1932, the city, short of money
in the depression, got the law changed so that they could get some
money sooner."” Thirty years later, the practice, at four times
the cost, persists. Change the law! Allow these people to serve
their fellowmen better by making something people want, need, use,
or enjoy lnstead of hourly naking needless marks.

¥i
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These examples clearly i1llustrate the effectiveness of "tra-
dition" in continuing unnecessary cost and the effectiveness of
the Value Analysis approach in identifying 1t in non-hardware type
of expenses,

VALUE ANALYSIS
Now for some definitions. Value Analysls is an arrangement

of techniques--not necessarily new, not necessarily old, not ne-
cessarily modified; some of each, which do three things.

First, makes crystal clear each function a customer wants
from a product or service or organization. Second, establlshes
the appropriate ccst for each individual function and for each
group of functions by comparison. Comparison is never to the past.
The comparison used inthe switch blade was not to the past costs
and practices but to copper wire. Then, third, causes the neces-
sary knowledge, creativity and initiative to be used to accomnlish
each function for that cost.

The Value Analyeis system identifies where work needs to be
done--o metimes 1t's in marketing, sometimes it's 1in engineering,
sometimes it's in manufacturing; sometimes in purchasing; .sometimes
elsewhere; then the people whose work it 1is, who make the decislons,
study it, re-think it through on a "function" baeis and "correct
the cost situation." R :

N Value Engineering is the process of applying Value Analysis
techniques in the engineering sphere of responsibility.

, Pufchasing Value Analysis 18 the proress of applying Value
Analysis techniques in the sphere of materials orocurement.

A Value Analyst 18 one who has learned the téchniques of
Value Analyeis, has developed sklll in using them and is currently
engaged in the occupation of applying them.

A Value Engineer is one who, by training, is professionally
entitled to use the englineering title, who has learned the tech-
niques of Value Analysis, -has developed skill in using them, and
is currently engaged in the occupation of avplyilng them.

Learning to effectively evaluate functiones by comparison
requires several days of instruction. It can be taught llke any
other skill, but it doesn't " just come naturally." After a few
months of use, good men become skilled enough in evaluating func-
tions 80 they can evaluate a wide range of them quite effectively.



-1l-

IN MILITARY WORK--MUCH MORE PER b

Now for a few comments about the military. In our countiry
about ten years ago Admiral Leggett, Chief of the Bureau of Ships,
became concerned with increasing complexity and increasing costs.
He feared that we would not be able to get enough money to pro=-
vide an sdequate defense. He became so concerned that he did
something about it. He assigned Admiral Dolan to go from industry
to industry in search of an approach that would help to stem this
'tide.  We are honored that he selected Value Analysis as the best
of all approaches. We, at his arrangement, went to Washington .
and helped him tell top-level people about it. They had to know
it in depth in order to use it. We then helped them conduct two
training courses.: Since that time we have gone through the vari-
ous cycles normal to democracy in military and in government. As
the anchor chain tightened, stopping the traditional drift, the
people who were accustomed to making decislions in traditional ways
were very unhappy. Llttle by little, however, 1t has become the
way of 1life. Now the Department of Defense has decided that since
thls does get probably twice the weapons for the same cost, and
since these weapons may be needed, they can no longer stay idly
on the side-line, causing only the technologies that produce better
performance to be used. They must also cause the technology that
produces lower cost with.gpod performance to be used. ’

This was the difficult task which they faced. Now they have
arrived at several fairly experlenced conclusions. Number one:

The way to get anything used in a free world system 18 to
make 1t good business to use it. If they need more performance
from a motor, make it good business and god talent will be in-
vested and someone wlll do it. If they need better grade metal-
lurgy to get more performance per pound, make it good business,
then people will be trained and staffed and will accomplish 1it.

VALUE ENGINEERING INCENTIVE CONTRACTS HELP

A Tew years ago they started experimenting with incentive

Value Englneering clauses in omntracts. They let some contracts.
They have accumulated some experience. Now they are essentially
. making it mandatory. The contracts, of course, are probably

quite like yours. They vary in form, but let's take the case of a
fixed price contract where a considerable definition of the specifi-
cation:is possible. The approach was to cause the contractor to hire
and train professional Value Englneering people so that a different
discipline would be used. The results then are normally divided



fifty-rifty. If, for example, on a ten million pound contract,

" Value Engineering identifies enough unnecessary cost to cause it

" to cost nine million, the government then gets procurement for
nine and & half million pounds and the contractor gets an additional
five hundred thousand pounds for his risk, his expenses, and for
his earnings. - Of course we also have contracts for research and
development work--the cost-plus type of contrast. A contract that
now seems to be guite good in meeting a variety of problems where
designs are not too well known 18 the cost-plus-incentive-fee
contrast. Our large military contracts many times have this incen-
tive fee divided into three parts. The contractor gets less fee

1f he doesn't resch a certaln degree of accamplishment; he gets
more if he exceeds it. The three are: (1) perifformance of the
equipment; (2) delivery of the equipment; and (3) cost of the
equipment. In addition to that~-now comes the Value Englneering
technology. On one large contract in my experience, the contractor
was told: Staff and train yourselves in Value Englneering and we
will provide a 40/60 additional incentive on savings. Since you
already benefit some by reduced costs in the cost incentive of
your maln contract, 1t will not be 50/50, but rather 40/60, the
government keepe 60%, pays the contractor 40%.

VALUE ENGINEERING IS A GOLD MINE IN R¥SEARCH AND DEVELOPMENT

We generally accept the viewpoint that research and develop-
ment is comparatively immune to economic processes. -There are
many reasons for this: for a hundred years we have been expanding
performance capability. If we created & new product or greatly
improved a product's efficiency, 1t was marketable. MNow, however,
we are faced with a different situation. There are many mature
products. Creat steps in effilclency are 10t being made in refri-
gerators, in automoblles, in ranges, in motors. Now the functions
the customer wants have been pretty well leveled off from a per-
formance angle, and probably the company that endures will succeed
by excellence in handling the economic factors while keeping all
the performance factsrs., So in research and development even a
different look is coming.

I occasionally visited a large electronics plant where manage-
ment had alwaye said, "We can't use Value Englineering much because
every product 1s different from the last one."

Each time I was in the factory I saw racks of electronic gear,
cabinets of thls and that, mechanisms, filter circults, detector
circults,you name it. I said: "You told me you never make anything
alike. I think that's a fixation. I don't think you ever make
~anything that is different. You put a little different capacitor
in it, make 1t a little different shape, what you have are func-
tional units that repeat thousands of times." Surprisingly, they
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took & different viewpoint. They saw that electronic gear is
composed of funotional building blocks. It lends 1tself to this
Value Engineering thinking.

For gnother example, a skilled Value Engineer sald, "Larry,

I wonder if we really can use Value Engineering in the advanced
state of research and development before we even have things
worked out. Wouldn't it delay the procedure?" Let's look at 1t.
Certainly in the research and developmengﬁI'm talking about, we're
not just trying something to see what happens--we have a purpose.
We have a function or a package of functions we want to accomplish
to a higher degree. I sald, "Suppose that right now we evaluate
these functions and that resesrch and development people deny
themselves the expedlency of epending time and resources on some-
‘thing that'e going, &t best, to result in a compllicated, costly
solution to the problem." We then took a few examples. One was
a small spacer stud from an appliance., Certain development work
went into providing it. It cost @d. After value englneering was
used, 1t cost a little less than a tenth, and accomplished the
same total purpose. If they had originally evaluated these two
functions--a holding function which we compare to a screw, worth
zg, a spacing function which we compare to a plece of tubling worth

, total 14, it would never have been turned over to a draftsman
for a screw machine part, bound t5 cost from 94 to 1/. Rather,
it would have been recognized that to accomplish the functions
for 14, the approach is wrong. The thinking then, instead of now,
could just as well have produced the approach that makes it from
wire, colning the two heads and resulting in a cost lese than 1d.
S0, I submit, we have gained nothing from the development cost on
this typical part--nothing to help later in the good low-cost
solution, ©Several examples worked out the same way. I believe
that we will see progressively in the next five years & recognition
that using Value Englneering techniques and princinles which cause
this thinking before large resources of time and of money are spent
in research and development will really pay off in good working
solutions at much lower cost.

Again one asks, "How much of research and development is
really new virgin s011?" How much of the electronic radar spot
focuser which we discussed wae really new? Less than 5%4. Lxperi-
ence shows that ninety-five per cent of coest goes into what has
already been done before. It's making a little different supoort,
a different shape, something a little emaller, something a little
different, but not new technology. Ninety-five per cent can come
right under economic study and control.

EVALUATE MULTIPLE FUNCTIONS

Let's tle the Value Analysis techniques together by using an
example which has four functions on a large motor. First an end



-14-

shield cover goes on a large motor. Let's change our thinking
from parts to functions. What does 1t do? The motor 1s two feet
in diameter and contains four of these pie-shaved covers onthe
end. It '
(1) excludes substance "use" function
(2) allows ventilation " "
(3) allows ready access
(4) pleases customer "asthetic" functlon

11 "

Now we're through the first step--we know preclsely what the

customer wants.
',‘. . -

Second, what is the avpropriate cost for each function?
(1) 1If we were only exciuding substance, we might use a flat
plece of sheet metal. It would cost about 1/. (2) Now let's
take the next one--to allow ventilation. Add some cost for ver-
forated instead of 'solid steel or for a hole-punching opseration
or other. A shilling was added. (3) Now for the function of
allowing ready acsess, comparison was made to a simple and effect-
ive sorew-driver-opened latch. Another shilling was added.
(4) Finally for the "esteem" funotion: It must be painted appro-
priately in color and texture. 64 were added. Since these func-
tions were evaluated in approoriate sequence using the previous
solutions as a base, it 1s valid ‘o add--f-r a total of 3/6d.
But what ‘does it in fact cost, having been designed and manufac-
tured without this system of thinking? & 2/3!

These new criterla caused thinking and actions which changed
the cost from B 2/3 to /9. Four shillings of the nine were to
continue a8 large knob on the opening device. It was for "esteem"
function. "The customer has learned to like the large knob."

The marketing man said, "The customer looks at this knob and c¢on-
fuses it with quality. If we take it off he will feel that we
are cheapening gquality and that we've lowered quality inside the
motor as well." Of course, quality was not lower, but what the
customer belleves is very lmportant. He said, "Leave on the knob."
He further said, "We'll talk to the customere during the next two
years and polnt out this knob as a separate item., We'll ask them
1T they feel we should 8tlll include this extra cost in theilr
motors." Probably we can later eliminate some of this cost, which
most of us would say serves llttle purpose for the customer, as we
can have him understand what 18 being done.

VALUE ENGINEERING STARTED FROM “NEED"
‘How did the Value Englneering syeﬁem start?

In the late 1940's, CGeneral Electric Vice Presidents of Pur-
chasing, Manufacturing, and Engineering so often saw how, although
we had tried so hard and thought we had done so well, the same
functi ong could be better accomplished for much lese cost. I was
fortunate enough to have had design engineering, manuf acturing,
and purchaeing experience. They asked me if I would like to con-
dugt some research on it. With several engineers and purchasing



people, we examined successful competitive nroducts to determine:

1. How much extra cost still exists.

2. The cause of 1it.

3, What was necessary to prevent it inltlially, or remove it
much more promptly.

We found that competi tive products contained about half unne-
cessary cost which could be identified by this new approach. Mill-
tary products contained absut two-thirds unnecessary cost. This was
very shocking and startling. Then we put together tnis set of tech-
niquee 80 more snd more people could use them effectively. TWhen,
after two years of research and development, the techniques could be
demonstrated and results nroven, the vice mresidents said, "Train
1000 men a year.," From that beginning the program further expanded.

MAKE "GETTING VAIUE" A MEASURABLE SCIENCE

Research further made clear that in additionto mroper dellvery,
there are only two requirements in a good vroduct or service:
(1) anprooriate performance from the customer's viewpoint; (2)
appropriate costs from the produser's viewpoint. Generally speak-
ing, engine=ring people have reduced to a fine science the predict-
ing and measurement of performance., They know whether the motor
puts out 100 hp or 100.1l. They know the temperature rise, the vi-
bration, the losses, The other half of the task of getting value...
i.e., having aporopriate cost...is artful. It is our purpose--and
we are well onthe way--to make the task of getting appropriate cost
and its steps just as mezsurable as the task of gettilng appropri-
ate performance.

THE "RIGHT" SYSTEM OF THINKING GETS "SIMPLE" "EFFECTIVE" RESULTS

One major n»nroblem was that people, looking at any one result
from this system, usually said, "It's simple; there's nothing to
that. Any good designer would inow that you should make this from
wire instead of from bar and cut the thread. Later when Value
Analysis became popular and top management said, "Do it!" what
happened was that in eome areas industrial and manufagcturing en-

- gineers just changed the name on the d-~or to "Value Engineers".
All of a sudden they became "Value Engineers".

Changing the name 18 nothing--and is harmful., I have used
the example of the sheepdog. One might think 1t good to change
the famlly sheepdog's name. One might call it a cow, but it still
would be & grand error to then exvect it to produce the family's
milk. This "name only" Value Engineering 1es something to contend
with and to minimize by understending and training.



CONCLUSION |

What I'm saying is that this is scmething to help all de-
cision makers have better criteria more prom»ntly in dealing with
economic fadtors, criteria which will help them to keep their
performance factora but get better economio fagtors. .

Those of us 1n this work feel that we have here a tool,
a discipline, which will produce much more goods or services
for the same amount of reusources, .

.Q. .What are the basio princlpies of Value Engineering?

A. "First of all understand precisely what the function is.
‘Next, break 1t down into its sub-functions; then, without
allowing the thinking to be influenced by the past, cre-
atively establish alternative means for accomplishing each
small sub-function in its simplest form. Assign sterling
value to the function. Cause the required actions to se-
cure it for that cost.”

Q. I am concerned with research. I'm not concerned with mass
production., I want to ask you about organization. Are you
suggesting that Value Engineering is a thought process, a
habit of mind, that the deslgn engineers themselves should
acquire, or do you sseit in my type of work as an additional
function to be performed by people called value engineers?

A. "Value Engineering containl a disd pline which must be learned
and can be taught and which is not completely or effectively
included in the other good disciplines that have somewhat
different objectives. I would anawer quite directly by com-
paring with a metallurgist, When we found we needed more
push per pound from the jet engine, we knew we needed more
specialization in that one area, so we brought it in to the
extent needed, Metallurgists study the situation and advise
the decision-making engineers., Likewise, when it becomes
important to get much better economic objectives in the re-
search field, you willl then want to staff yourself with the
correct number of highly competent people who have this spe-
cialization. They will work for and with your people who are
doing the development and thereby, in my judgment, shorten
the reaearch and development process and very much reduce the
end cost.”

Q. Who would know when to call in value engineers?



A.

“There will be no Value Engineering in any organization unless
costs are important. 7e nut together in this system, techniques
that have only one objectives 1identifying unnecessarily costly
apprsaches, promptly and efficiently. 1If cost is not a major
fagtor, don't bother with 1t., 1If cost 1s important, it has

the answer. However, the engineer must know that his boss

will give him oredit for calling in the metallurgist he needs,
calling in the stress analyst he needs, calling in the advanced
mathematiclan, calling in the value engineer, or whatever
specialist 18 imrortant to accomplisp the top objectives of

the business. Only when value engineers sre invited to the
problem, as when other specislists ara invited to the orobdlem,
can they contribute. You don't have a metallurgist going
around, talking to enginesrs saying, “#hat can I work on?”
Don't do it that way with Value Lnginaesring either.”

L. D. ¥ilos
iay 1964



