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one-tenth of the coet, on a quantity of one, i n  the e o l e n t l ~ i c  
field. What had happened was that f i r e t  the d r i f t  wae etopped. 
Seoondly, a d i f f e r e n t  e a i l  was ee t .  

VAtUE ENGINEERIN& HALTS PREDECI SI ON--CAUSES DIFFERENT THWoflT 
I 

On the  oppor l te  extreme are appllanoe pa r t s ,  r e p e t i t i v e l y  made 
in large q u e n t l t i e ~ .  Thie oold control  goee i n t o  re f r igera tore .  
Three mil l ion  eaoh year were msde and eold f o r  a period of time. 
Sales prioe  preeeurea reduoed yearly sa l ee  t o  one.million. During 
that ppeioU engineefing, mwufacrturing, and purohaeing people t o o k  
epeoia3 aotion to remove every poeeible p'enny of coet ao that t he  
men deallng w i t h  the oontrol  eald,  " ~ o t  one penny of coet  can be 
ranoral without r d u o i n g  quality-and we don' t  want t o  reduaa 
q u a l l t ~ . ~  Then Value Anal yeis  teohniquee were ueed on it. A l l  of 
the qua l i ty  was kept  snd I t  was Improved somewhat. No new teah- 
nology w a s  rapfired and here it is: Now it i e  a 1i:tlo more ao- 
aurato and aoete eomewhat l e s e  than half! What happened? The 
natural ioroea of eysteme of human beinge were met, theee foroee 
were stopped, different th inking wae oaueed, and alternative8 were 
provid ed t o r  deal sion. 

Let'e t ake  the  p l a s t i c  aover. I t  coets  3d. Rlth a mill ion,  
t h e  remaining produoti on, that wae b 12,000 a year.  T ~ e l ~ b  thoueand 
pounde f o r  what? For the funo t i o n  of covering the control  t o  ex- 
clude food, 

FUNCTION BECOMES THE FOUNDATION 

Now t h e  qulls6ion 18 r Ie that an appropriate amount t o  pay 
for t he  covering funation? In  t h i e  caee, t o  ehorten a very i n t e r e e t -  
l ng  etory, reeearah teahniquer, were ueed t o  develop a l te rna t ivee ;  
it wae found that f o r  one penny o r  b 4090 a year,  a f l a t  pieoe of 
odorleee p l a a t i o  'could be ueed. T h i s  would be b 8000 leee.  

Now the &Lternat ive  wae provided t o  the engineer. He con- 
eldered it and a d d ,  "NO." Aeked by h i e  manager why, he s a i d ,  
" moauee a molded p l a e t i c  part 18 t he  proper way t o  make a cover." 
Thia would coe t  b 12,000 per year: 

We knew that we must i n ~ o r ~ o r a t e e o m e t h i n g  i n t o  the system t o  
Influeme the n o w  of human thinking.  

What should money be spent f o r ?  Reeearoh developed the anewer. 
Only for cuetamer func ti on--only t o  aocompliah cuetomer needa and 
wante. The aover aoet h 4000; the molded pa r t  coet  b 12,000. T h e  
oustomer wanted the  furn t i on  of a cover, He d i d  not  want a molded 
part.  

. . - . *  C -* 

Ther6 are two type8 of cuetomer funotioner the functlone that 
perform a "usew f o r  him and function8 t h a t  "pleReew him, caueing 
him t o  buy ( a e t h e t i c  o r  eeteem f ino t ion )  They are both worthy 
of coet. Nothing In the v& ue teohnology tends  t o  minim* tha 



imporfanos of the aethetio tunotion, y e t  it 6oee tend t o  bring it 
into olear  fooue. The engineer w3a asked,  " ~ o u l d  the h 4000 oover 
perform ar, w e l l  tie the b 12,000 me?" He r e p l i e d ,  "yea)  no quee- 
tion about it!" Them the one remaining queetionr " ~ t d  anyone 
ever buy one refrigerator of err$ make beaauee of the look-up of 
th. h 8000 baok ineide of the refrigerator over t,ha i o e  mbee? 
Ha sold,   NO^ ~ ' a  eure they haven't boalase they never eee it." 
It was very olsar t o  ua, although we dtdn't know how t o  d e a l  r l t h  it, 
that there are three element8 nhlah take mmeyr one element i r  per- 
farming r " U I I ~ "  fmotion that tha ueer w5nto and neeAa1 cn other is 
performing " Asthetian funatlone whloh w 6 often c a l l  "~eteem'' f uno- 
t i m e  whidh O(LUB. the oumtomer t o  l i k e  t h i e  and t o  buy thiq A 
third element of caet ie t? oonfom t o  the oustone of oureelvee, 
the dealgner and the laanufaoturer. In t h i s  oaee there were h 4000 
t o  aocmplleh the " ~ s e ~  iunotlone the m e t  amer wmted ,  sero t o  ao- 
cwplleh the " ~ 8 t e e f l  funations that he wanted, (md I: 8000 per year 
t o  oonfom t o  the engineer's ouetorns. The t 8000 i e  unneceeeary 
Q O B ~ .  

f f Value Enaneerlng prlncrl plea are mundg if we are dealing 
w i t h  the foroee that deternine the reeulte produoed by human belnge, 
we w i l l  obeeme the same beneflte in the nllltarg, in adminietra- 
tion, in prooeduree wsrk ,  e tc .  L e t  us look at nn aeeernbly. whioh 
i8 the epot iocuaer onthe radar ecresn. "he aeeernbly ooets b 40. 
l l luatratlng V a l  ua Andl y e i s  thinklng, the queetl on beca meel "What 
I 0  it doing that the user wantel" 

The user w a n t 8  t o  rotate fbur mall  rheoetats costing six 
ehill ings earrh; two on one awla,and two on e rlght angle axis. 
It l a  ad Jueted by eye eo tolerwoee axe wasted. ve have then, 
b 40 wortkt of equlparent sovtng 24 f 3 h i l l h l ~ 8  volrth of plue or d n u e  
30 per oont toloranoe rhsaetate! Now an anohor l e  droppod. Stop 
until e m @  Eltierant Winking l a  done! Thy ao muah cmst in t h i s  
dawioe with eo simple o f'bnotion? More lnformetlon then brings 
out the faat that f t  ie beaauaa the resietore murpt turn three 
hundred degrees t o  go thnugh their  rang@, thue gem0 are required. 
Isn't a m o d i f l e d  rheostat whioh w i l l  cover its rawe %n 90 degree0 
obtainable? Yea, and they will cost one sh i l l lng  sore eaoh. Now 
8 dlffa~ent probleut ie in o l e v  view. The englneers are given a 
dtfferent Input. They now provide a very e h p l e  mechmiem in whioh 
the zovenrent of m e  levor p r m i b e s  t he  varlat i  on. within three 
days the ooat of tha rhaoetate was inoreased from el% t o  eewm 
ahll l lngs eaah but the  aesmbly im controlling them wae reduoed 
f r o m  b 40 t o  b 5. 

What has been done here? The natural foraes were understood. 
They were m e t  by a different eyetem. They nsre dealt alth. Dti feF-  
ant thlnking WM osurerl . Thl8 thinking pr oAuaed d l f  f ertlnt altep- 
natives. All of the funotion wa8 aooorliplished but for 1/10 of the 
ooet. 



HEW TH(XJGHT SYSTEM IS VALUE ANALYSIS 

This anohor' which etgpa the wash into the ro cke of dleaa- 
cost, and the Bystdm that produoee a new eet  o f  the ea i l  t o  

eecape theee m a k e  i e  what w e  aa l l  the tagatern of Value Analyeis 
OF Value Engineering. 

It l e  both fruetrating and life aresereng...fruetrating a0 
the Cightening anohor chain atope the d r i f t ;  life presemng as 
new thought oausea a different e a l l  to be set. 

Now we have mmy problems. Any good e n e c e e r  will gay, 
"That's nothing different frm what I've been t rying to do; noth- 
ing different from what o u ~  m d a s t w i n g  people are trying t o  do; 
nothing different f r o m  what o t t r p ~ c e a a  men are trying t o  do.  We 
do thl8 every day. Is there a d l f f e r e n o e ? "  AnB my anewer ier 
"Very definitely there is a diffe~enoe." 

Many teohnlques are developed i n to  ' th i  e eyetem to  acaom~liqh 
one purpose, the sffl a1 ent i d  e n t l f  i o a t i  on of unworklng, unneoee- 

coat, the eff loient  iclentlf l o a t  ion of " roadblocke" w d  the 
eff eotive dealing with theu. 

It 1e a epeclf io  inclueive system. When getting identioal 
periormanae for verp muuh lower c o e t  I 0  important, it w i l l  eccom- 
pllmh the results needed yeare eooner and at  a iraotion of  th. 
cost, 

What happen~ when th ie  eyetem 18 learned and 18 uaed? 

Although the s y ~ t e m  should often be ueed before in i t ia l  design, 
i t  w i l l  be more g~oph%c i f  I i l lustrate  by f l r e t  showing economi- 
o s l l y  8ucoee~ful pro8ucrt!~, then l%l.low by ehowlng the even better 
thinking whlah n u  produaed by tho introduati on of the Value En- 
glneeTl ng prinoiplee. 

The motor shield co etlng b 2 reduaed to 8 ehlllinga.. . 
The handlea for eleotronlo gear reduced imm b 3 t o  h I... 
The ewftoh-blader for ewitchgear from b 1 to 3 ehill inge. .  . 
The mounting for  the cslrod heater in a f'urnsae, from 8 

ahlllings t o  1 shi l l ing.  . , 
A fll+ter cirouit in e leotmnio  gesr from b 16 to b 2... 
The etude in poroelain inaulatore which are made by the 

mill ion to  euepend power l lnee,  from 1/4 t o  1 shilling... 
With thelr enormom quantity, it meant b 25,000 eaah 
y e e  of lower purchaee w e t .  

By coinaidence, in the J-bolte which hold the weight of a 
heavy televislcm unit, a reduotion in purahaee c o e t  of 
b 25,000 per year reeulted. 

Condeneors, diesipating heat on ref rigeratore-a l i t t l e  l ees  
than hal t  0 . 0  

A double nut,from 23 shil l inge t o  7 pence-me fourth the coet. 



Parhapr that's enough. If f heve oorreotly aommunioated, I 
have 8hom sou that we are not dealing with reduatLon8 in  ooet by 
trying t o  do I t  %ha erne wei, but d o  it bettsrg but rather, have 
a difiermt.applro.oL O f  oourae, it l o  worthwhtle t o  ale0  oontlnue 
t a  tm t o  "do it the a.m. wayn but "60 it betterw. Coat reduotion 
graothse8 have h e n  and are the lifeblood of m y  buelneee; but what 
I am saylng l a  that now we have a dltferent eyetern.. .a ayetem t h a t  
appro~her the problem differently, get8 different thhkinu,  and 
very oftm aqaomplimhea a l l  that the cuetomer w a n t 8  for a hal f ,  a 
fourth, o fifth, or a tenth of the ooet., 

Thlr i a  done by providing more pmoSos Information m Juet  
rhat ha doam w a n t ,  by develo~inn better alternatlvee whioh ueo 

, uri8ttng materlala and proobsee8, and by d e d l i n ~  with tho hueran 
faotore so that new thinking oomer Into the deol aion making. 

In the Value En&neerlng S p t e m ,  we have put together-from 
a l l  aouroes--the teohniquer pnd approache8 that are needen. ?ake 
the telephone for oomparleon.. .that l a  made u9 of perhaps a thoueand 
parta, a l l  put together in one eyetern f o r  one purmee. If one or 
two of the thourand ~ a r t a  are left out, the reoulto won't be reduoed 
by one or two thouaandtbs, they may be cut i n  half or out to  a tenth, 
or total  funotionr ellrninetd. 9y oomparleon,wa found when we 
8tudhd the available pmaeesea for l d e n  tit glng unn-eceeeary aoeto 
that there ware many good elements in plaoel good deelgn enenwring 
prsatloea, godl mmuf aoturing praotl oe8, good ooet reduatl on, ~ o o d  
work rlmplifloatlm, good purtahaaing, but we fmnd there were eome 
elemmntr laoking. Them laoklng element 6 draati  o e l l y  reduoed ef - 
f eotivanesu. Tho Value Engineering Syetern ham Included them. In 
it are (1) teohniquer with whloh you are vepy iaalliar, ( r )  teoh- 
niquer whleh are entirely new--Juet a f e w  of them, perhape a half 
dosen, and ( 3 )  dorene whloh are tmilinr, modlii ed. 

It waall found that the beat way t o  minlmlze traditi onal  thinking; 
l.e., thinking about the maohlnem we have, the alee of our f aotory, 
the know-how we have, the past Job8 we have that worked well and 
ths hundred a thw iaotorr, fmm the wet that  ;n'opel ue toward tra- 
dit ional  Uealeionclj is t o  g2ve great peraonalfty t o  "funotion". 
Thla aentera thlnklng on "what the oustomer wanten and produoee 
so muoh different thinking that soon we dealing direotly with 
the Important faator8 of the Job. mat ids eaoh itan for? mat 
doer It flat i t 8  purpose I s  t o  lrunport ten nounda. Fhst ie it 
for? To mnduat one hundred ampere8 four inohes. Always, tn 
addit ion t o  tha funotton, there 18 a ~peol f loat ionr  3e1ght oup- 
ported Wer what oondl ti onr? Current conduoted und er what oon- 

t d l t lone?  In dalng t h i s ,  eaoh finotion l a  enelled out and evaluated. 



Funation 1s d i v i d e d  in many w q  8: "use" and " esteem", baslo 
and eeoonddeg~ee.. .i .em, baeioally,  what ie the function of th ie  
poreelaAn ineulator stud? Why doen the ueer buy it? He buyn it 
to support tho weight of t h e  power l ine.  But it hae eeveral other 
Itmotlonr whiah -are neoeesary t o  oauee I t  t o  perform that baslo 
function w e l l .  It muet reaiet oorroeion; it muet reeiet wear; it  
muet reeiet shook$ perhape reeiat r i f l e  b u l l a t e  of esall  boye. 
Them are cal led seoondary f unationo. 

. I 

Now In working with funat ion we have a framework wherein we 
aakr What f a  the "appropriate aoetHs . .that l a ,  the minimum 

I at wUoh i t  can reliably be aaaompliehed. . f o r  the supporting 
i u n a t i o n ~  Of cr, urea, th ie  ie alwayr baaed on aup2lying the function 
where and when needed, uaing the known teohnology and poeseeeed 
s k i l l s .  

Surprisingly, aosts  eo put together are o f t e n  a t h i r d  or a 
half of the usual m a t s .  On individual part&--often a tenth. In 
military gem, aver-all sbsut me-thind of traAitiona1  COB^^ be- 
come praatioal. 

One o f  the new technicpee 1s  known by the name of evaluating 
funot i  on in aterling, That meane: "Look at one function. Deter- 
mine the loweet cost of aocompliehing it --aeeuming f o r  the moment 
there was no other function." In the example of a ewitch blade, 
one basic f'unction l e t  Conduct one hundred amperes f o u r  inchea. 
What w o u l d  be the lmest ooet? 02 couree, we rrould compare t o  the 
coat of a oopper w i r e  four in&ee 1 ong. T h i s  would givean maximum 
oaet of 66 for  that funotion. The escond baa10 funo t ion  i0 "open- 
sbility"+. It must be opened manually once or twioe a year eo tha t  
the eervloe man o w  see that it is open, and fee l  s e t  t o  work 
.on the oircuit .  "What would Re have t o  d o  to that piece of wire 
t o  provide a mounting wound r bolt? Perhapa we would use a f lat  
wire, perhapr we would bend it and we would have t o  have a longer 
wire. So, in t h l a  oaee, the eeaonU funotion was mriluated at one 
rrhllling, giving a t o t a l  of 1/66. Evaluatin~ th le  funot lon  in 
aterling requires eomewhat more skill -- I call it evaluating f ino-  
tione approximately. Now the functlone have bem evd. uated by 
c~mpasi8on. 

Thla ehould be done, am3 can be dme,  bef w e  the initial deeign* 

For contraet, leti@ look at what happened when thie b 1 switch 
blade war dee igned .  One part wse a eaqd casting. Xolda yore bullt. . 
The campang had the equipment and was happy t o  uae it. Jigs were 
built t o  braae in the blade.- Now a uaable i t a n  was prsduoed for  
b 1. I t e  coate  were aa  g ~ o d  as competition and it performed I t 8  
funotion well, ao i t  ie a good iten. 



APPROACH, KNOWLED(IE AND MOTIVATION RFCUIRED 

The Value Analyeie technique8 have eupplied the  new approacrh, 
have ehown how. t o  eecure new knowledge and now provide  e f f ec t ive  
motivation. Men are,  hanever, not  motivated by  any etatement un- 
lee6 they bel ieve it credible.  The prooese, of evaluating the  funo- 
t l one  by comparleon hae provid ed t o  them a f e e l i n g  of credl b i l i t g .  
It hae ehown them what the reeult e of t h e i r  thought should produce 
i n  design per unit of e te r l lng .  

What happened a f t e r  the  1/6 evaluatfon of f u m t i o n e  f o r  the 
part  coeting h l? People involved a r e  shocked. They re-think It. 
The anewer oomee forth i n  a brae6 preeeing. It could have come 
f o r t h  i n  another f om--or many other f orme. Now the cost beoame 
3 / .  It could have coet 3 /  several  yeare ago, but  it had grown 
from the ueual traditi onal thinking process. The d i f f e ren t  thlnk- 
ing proaeee propelled I t  toward the  efficient way of r e l i ab ly  ao- 
compllehing the Iunction f o r  muoh lower coet. 

You folke are good bueineae men or  you wouldn't be here and 
you probably now .Bay, "we11 why do you acoept 3/ when you aaid 
i t ' e  only worth 1/61" I ' l l  anewer the queetion t o  eave you aek- 
lng it. It is beornee we might j u e t  ae well cooperate w i t h  the 
fee l ing8  of people when we oan! People are generally very pleaeed 
when they can, without embarraeement, remove three-fourthe o f  the  
ooet and .have a t o t a l l y  interohangeable pa r t  of obviouely a l i t t l e  
better qual i ty .  They don't worry about the f a c t  t h a t  it e t i l l  
cos te  double t he  value of t h e  f unotions. 

Now what w i l l  happen-and it happene over and over--is t h a t  
In  another oouple ofyearr  competition t igh tene  down and t h i e  w i l l  
then be aocompliehed l o r  1/66. 

In thie e* t l r e  appmsoh wh& we have dam i e  t c  olear ly  d i -  
vorce from all mind8 everything exoept what l e  important--"what 
doea the  cuetomer want?" We have eaid he rmte f unotion which 
wo divide  i n t o  two claeeesr t h e  uee and tha esteem or aathet ia .  
We have aivided those funations. We have looked a t  eaoh one 
eeparately and i l l u e t r a t e d  the  proaeee of evdl uati ng eaoh f unc- 
t i o n  individudlly.  In  thle evaluation a oredible  vslue l c r  e e t  for 
eaoh funotlon, preferably  before design work i e  e ta r ted .  The re- 
eult ie that any approaahee that would not approximately reaoh 
thle  coet a r e  promptly reJeoted,  eo that deelgn time, mmufacturing 
time, and model ehop time i n  l a r g e  amounte have been saved. For 
example, i n  order t o  get t h e  ewitch blade for about 1/68, none of 
t h e  development work t h a t  went In to  the caetinge o r  into the toole  ' 

could be ealvaged. It  wae all oompletely wasted. Value Engineering 
approaohee before deeign would have saved t h e  time and expense. 



PRECISE FUNCTION EVALUATIONS GET BETTER "USE? A i i  " ASTHETIC" COSTS 

Again I uan' t over-emphasize the vdl. i d i t y ,  t he  importanoe and 
the benef i t e  from intenee thinking and alignment of funotlon. 
Studying, naming, evaluating, w r i t l n g  down f unationa and eub- 
runat ions, regr~ uping and re-evaluat ing, e t a . ,  omote better 
anewers. 

Perhaps an example involving " uae" fun0 t Ions and " aethetio" 
or "eeteemtl funotione w i l l  aee ie t  ue. Often w e  f l n d  tha t  engineerr 
who are basically performance or  "uee" oriented coneider that much 
ooet i e  in the product beaauso of the eeteem functione. One ea id ,  * 

"I don't need all that gingerbread. I oan make it work jut f ine ,  
anU lnetead o f  b 3 a o e t ,  it will coet  b 1." T h e  ealee engineer 
who had the taek of e a t i  sfying the cuetaner'e wish for sppearaaoe 
and other aethetlo valuee eaid,  "I don't have much uoet i n  that 
item for asthstio purpoaee--perhap8 b 1. b 2 axe r e q ~ l r e d  f o r  the 
engineer to a~compliah the performance the customer wante. It 

It waa very  in te rea t ing  t o  get the two people together and 
t o  baae the dieaueelon onthe valuee eaoh had aesigned t o  the funo- 
t ions  he wanted. Different  deoieione reeulted. h 1 lo/ cost wa0 
removed. A bett ex- produot reeult ed becauee the important f a o t o r e  
were better thought out. 

Now let's t a k e  the caee of a knob on the te levie ion set. I 
ha4 the experienoe of speaking t o  a group of en& n e w s  and manu- 
iacrturlng and marketing people. I notloed that I had touched a 
sore spot.  So I  aid r  e ell me8 what ie the problem?' One eald, 
"I'll t e l l  you. Suet  th ree  weeke ago w e  approved a change i n  our  
TV set. We have had a switch that you p u l l  ou t  t o  turn on and pueh 
in t o  turn off.  But these men here juet ohangad I t  t o  a ewitch 
that ie pueh, pu.b...pueh it t o  turn it  on, push i t  a ~ a i n  t o  turn 
it off .  Thirr mano tulded meohanism t o  the ewitah and it cost8  
b lO,OOO a year mare." He saiclr "I tell them it's a waete of 
money . " 

Thle ie a true e l tua t lon ,  i l l u e t r a t i n g  how dealelone are  made. 
So I eald, "Who made that deoielon?" Two men held up their hands. 
"Who are you?" I'aaked. One eaid, "1'm the engineer i n  charge of 
thirr." And the other said, " I ' m  the marketing man In charge of 
getting what t h e  cuet aner wante." We reviewed--the rlght people 
had made the  deal eion. I aeked the engineer and the marketing man, 
"What o r i t e r i a  d i d  you uee when you made the deoleion?" They eoid, 
"18 talked it over from a l l  anglea, we thought it wae a l i t t l e  
better," Could they  have more aeeuredly maae the "right" decision? 

What thinking would be produaed by the Value Engineering 
approach? There are only two reaeone f o r  epbnding the b 10,0001 



one t o  make a better produot ( t o  produoe b e t t e r  performance); the 
other t o  pleaee the  cuetomer and caues him t o  buy t h l e  TV e e t  i n -  
eteod of that one. What d o  we know f o r  sure? We know we  are 
~pending b 10,000. What e l m  do w e  know? Doee it work be t t e r ?  
No! They a l l  agreed t h a t  t he re  wae no qua l i ty  ~ m ~ r o v e m e n t .  ~ h e r e ' e  - 
only ane reaeon f o r  epending money l e f t - - f o r s t h e  purpoee of increae- 
ing ealee. Doea it do tha t ?  T h e  marketing man sa id ,  "I don' t  
h o w  but I'm eure going t o  f ind  out i f  i t  doee, in f ao t ,  cauee 
auetomere t o  buy ." , About two montha later I had a phone c a l l  
from hlm, He set  up a oontrol led t e e t  In a few plaaee where cue- 
tomeredome. He said, "Larry,,,the ewitah d i d n ' t  eel1 a s e t  i n  
the whole t e e t .  l t t e  out now. 

I'd like t q  bring i n t o  clear view that while we're t a lk ing  
about products, Value . h a l y e l e  i s  a method of deal ing with the  
r e a l i t i e s  of people i n  the deoielon-making a l t u a t i  one, which de- 
termine coete. It doeen't matt& where t he  coet  i a  incurred through 
a ~ r o d u o t  t o  a ?unotlon, o r  whether money 18 epent through a serviue 
t o a f u n a t i o n ,  thmugh an oraanizat lon t o  a functlon,  through a 

' communloation t o  a funct ion,  o r  whatever. For every expenditure 
t h e r e  I s  some needed funotion and that funotlon can be studied, 
aan be to rn  apar t ,  c m  be evaluated. Sub-parte of I t  can .be evalu- 
ated and put baok toge ther  with the eane t y p e  and magnitude of r e -  
eul ts  a8 are i l l u s t r a t e d  iq  +he hardware. 

-1 

For example, when eome of t h e  department h e d e  of one Amerioan 
c i t y  took a couree in  Velue Ehglneering, one evaluated the colleo- 
t i o n  of taxee, another the maintenance of f i r e  hydrants,  eta.  The 
baeio f unoti one of the tax oollectlng off Ice were defined as: 
(1) a o l l e o t  t h e  money 8 (2)  give a reoeipt. Them fbnotione were 
evaluated by oomparieon t o  t h e  ooat  of perf orming them r e l i a b l y  
on e f f i c i e n t  new maahlnee. They aould be provided a t  a s m a l l  
fraotion of the aatual ool leot lon expense. The coet  of the modern 
equipment could be' paid out of eavlnge i n  muah lese than a yew. 

But, as the t r a d l t i o n e  of t he  manufaoturer prolong unnecee- 
eary ooet  In a produot, eo d o  o the r  t rad i t ione  prolong it  i n  a 
s e ~ v i o e .  The l a w  e t a t e e  that " ~ a o h  reae ip t  muat come from a per- 
manently bound book," hence r?ome full of people writing longhand. 
Furthemore,  eincle taxee were oolleuted four times each year instead 
of one, thlr elow, t e a l  oue reoeipt - w r i  U ng expenee wae multiplied 
by four, Why? Study ehowed, "In 1932, the  c i ty ,  ehort  of money 
i n  t he  depreeelon, got the  law changed 80 t h a t  they coul0 get some 
money eooner." Thirty yeare later, the praot iae ,  at f o u r  timea 
t h e  ooet,  pereiete. Change the law! Allow theee people t o  serve 
t h e i r  fellowmen b e t t e r  by making something people want, need, use, 
o r  enjoy inetead of hourly aaking needleea marke. 



These examples clearly i l l u s t r a t e  the ef fectlvene sa of " tra- 
dition" i n  oontlnulng unneceseary cost and the effectivenese of 
the Value Analysis approaoh i n  ldentif'ylng i t  i n  non-hardware type 
of expenses. 

VALUE ANALYSIS 
. . . ' 

Now for =me d e f l  n l t i  one. Value Analyaia i s  an arrangement 
of techniques--not neceeearlly new, not neoeeearlly old, not ne- 
aeeearily modified; some of eaoh, which Go. three things. 

, F l r e t ,  m_akee cryetal olear each function a customer want6 
from a produot or eervloe  or 0rganLz;ation. Second, establisherr 
the appropriabe m e t  for  eaah individual fun0 t i o n  and for eaoh 
group of funations by cornparieon. Cornpariaon i e  never t o  the paet. 
The com~arison used inthe  ewltch blade was not t o  the past costa  
&d prabtioee but to  copper wlre. Then, third, caueee the neaeer 
earg knowledge, oreatlvlty and l n i t i ~ t l v e  t o  be used to aac~mnllsh 
eaoh itmotion for that oost. 

The Value Analyeie eyetern ldent i f i ea  where wolrk need8 t o  be 
done--= metimee it% i n  market lng,  eometi me8 it ' 8  i n  engineering, 
aometi me8 b t t  a In manufaat wing;  aometlmes i n  purchaalng; . eometimee 
elmwhere; then the people w h o m  work I t  18, who make the decisione, 
etudy it, re-think it  thr  mgh on a "function" b a s h  and "correct 
the cost  situati on." 

Value mgineering . i s  the ~rooeea of applying Value Analyeie 
teohnlquee in the em~ineerlng sphere of r e s o o n s l b i l i t g .  

~ U k h a ~ i n g  Value Analyei8 16 the or'oflese of applying Value 
Analysis technique8 in  tho a ~ h e r e  of nateriale ~rocupement. 

A Value Analyet ie one who haa learned the techniques of 
Value Analysle, ha8 developed e k i l l  In uaing them and l a  aurrently 
en~faged i n  the ocoupatlon o f  applying them. 

A Value hgineer  ie one who, by training, l a  prof eaeionally 
ent i t l ed  t o  use the engineering t i t l e ,  who has learned the tech- 
n i q u e ~  of Value Analysis. * ha8 developed a k l l l  i n  u e i n ~  them. cad 
18 aurrentlg engaged i n  the occupation of aoplylng them. 

Learning t o  effect ively evaluate funct ions  by compurison 
require6 aeve~al day8 of instruction. I t  can be taught l i k e  any 
other e k l l l ,  but it doesnt t " juet  come naturally." After a few 
months of uee, good men become e k l l l e d  enough in  evaluating func- 
t ions  80 they can evaluate a w i d e  range of them quite e f f e c t i v e l y e  



IN MILITARY WORK--MUCH MORE PER fr 

Bow f o r  a few oommente about the mili tary.  In our country 
about ten yeare ago Admiral Leggett, Chief of the  Bureau of ~ h i p e ,  
beoame conaermed with inoreasing complexity and increaeing 008tee 
H e  f'eard that we would not be able t o  get enough money t o  pro- 
vide an adsquato defenae, H e  beaame eo concerned t h a t  he did 
eomethlng about it. He aesigned Admiral Dolan t o  go from Industry 
t o  inbmtry in eemoh of an approaoh t h a t  would help t o  stem this 
ttde.  We are honored that he eslecrted Value An&il.yels ae the beet 
of all approaahee. We, at h ie  arrangement, went t o  Waehlngton 
and helped h i m  t e l l  top-level people about it. They had t o  know 
it i n  depth In  order t o  uee it. Wa then helped them mnduot two 
t ra in ing  courses. Sinoe that t i m e  we have gone through t h e  vari- 
ous ogolee normal t o  demooraoy in  m i l i t a r y  and i n  government. Ae 
the  anchor chain tightened, etopping the tradl  t i o n a l  d r l  f t, the  
people who were aaauetomed to  making deoi eione i n  t r a d i t i o n a l  wayr 
s e r e  very unhappy, L i t t l e  by l i t t l e ,  however, i t  ha8 bemme the 
Way of life. Now the Department of Defenee hae deaided that since 
t h i e  does 'get probably t w l o e  t he  weapone f o r  the  same aoet, and 
elnce t h e m  weapons may be needed, they can no longer stay id ly  
on the eide-line, oauaing only t h e  technologlee t h a t  produae bet ter  
performanoe t o  be ueed,  hey- must a l e 0  aauae t he  technology that 
produoes lower m e t  with .good performanae t o  be uae8. 

Thls wa0 t he  d i f f i c u l t  taek which they f aoed. Now they have 
arrived at  several f a i r l y  experienced conoluaions. Number one: 

The way -to get anything ueed i n  a free world eyetem i e  t o  
make i t  good bueiness t o  use it. If they need more perf ormanoe 
f r o m  a motor, make it good buelnees and epod t a l e n t  will be in-  
veeted m d  eomsone w i l l  do It. If they need b e t t e r  grade metal- 
lurgy t o  get more performanoe per pound, make it good buelneee, 
then people will be trained and staffed and w i l l  aocomplieh it. 

VALUE ENGINEERING INCENTIVE CO NTZACTS HELP 

A few yeare ago they etarted experimenting with inaentive 
VPlue Engineering claueee i n  amt rac t8 .  mey l e t  eome oontraots. 
They have aoollmulated eome experl ence. Now t h e y  are eeeent ia l ly  
making it mandatory. The oontraclte, of oouree, are probably 
qu i t e  l i k e  yours, They vary in form, but let'e take the aaee of a 
fixed prioe oontraot where a considerable de f in i t ion  of the epeoif i -  
oatlon i r  p o e ~ l b l e .  The approaoh wan t o  cause the  oontractor to  h i r e  
and t r a i n  prof'eeeional Value Enepneering people so t h a t  a d i f fe rent  
dleoipl ine would bs used. The reau l t s  then are  normally divided 



f i f t y - f i f t y .  If, f o r  example, on a ten million pound c~ntraot, 
Value Engineering identif  l e e  enough unneoeesary ooat  to cause it 
t o  ooet  nine m i l l i o n ,  the government then gete procurement f o r  
nine and a half million pound8 and the contraotor gete an additional 
f ire  hundred thoueand pounde f o r  his r i s k ,  hie expeneea, and for 
hi8 eaxnlnge. . O r  oouree we aleo have contract8 for research and 
development work-the coeb-piur type of contraat .  A oontract  that 
now seem6 t o  be quite good in meeting a var ie ty  of problem where 
deeigne are not  too  w e l l  known is the coet  -plue-inoentlve-f ee 
contraot. Our lsrge military oontraote meny time8 have thie incen- 
tive fee d i v i d e d  into three parts .  The oontrootor gets lese fee 
if he doesn't reaah a certain degree of accampllahment; he gete 
more i f  he exoeeda it. The three are: (1) perkormance of the 
equlpment; (2) delivery of the equipment; and ( 3 )  coet o f  the 
equipment. In addition to that--now ccrnee the  Value Englnesrlng 
teohnology. On one large contraot in my experienoe, the oontraotor 
wae t o l d r  Staff and train youreelveo In Value E n e n e e r i n ~ ;  and we 
will provide a 40/60 additional incentive on savings. Sinae you 
already benefit  aome by r e d u w d  costs i n  the coet incentive of 
your main oontraat, It will not be 50/50, but rather 40/60, the 
government keepe 60$, pays the contraotor 40%. 

VALUE ENGINEERING IS A GOLC KINE IN R~TSEARCH ANI;  DEVELOP^^^ 

We generally accept the vi ewpolnt that research and develop- 
ment is aomparatively immune t,o economic pro ceeeee. -There are 
many reasone for this: for a hundred yeare we have been expanding 
performmoe oapabil l ty .  If we creates a new proauct or greatly 
improved a produot ' a  eff iclency, i * i  wae marketable. Now, however, 
we are faced with a d i f f e r e n t  situation. There are many mature 
produate. Great etepe in effl  d e n c ~  are being made i n  refr i -  
gerators, i n  automobl l e a ,  in rangea, In motore. MOW the function8 
the matorner wants have been p r e t t y  w e l l  leveled off' from a per- 
formance mgle, ane probably the compaDy that endures w i l l  eucceed 
by excellbnoe in handling the e c m o m l c  faot?re n5i le  keeping all 
the performance factors. So in reeearch and development even a 
different look l a  aoming. 

I oooaeionally v i e i t  ed a large eleatronice plant where manage- 
ment had alwaye s a i d ,  "ye can't uee Vcilue Engineering much beoauee 
every product 16 different f r o m  the las t  one." 

Eaoh time I was in the faatory I eaw raake of eleotrmic gear, 
cabinetrs of this and that, meohanieme, filter clrauite, deteotor  
clrouit8,you name it. I eaidr "YOU t o l d  me you never make anything . 
alike. I th ink  that'e a f ixation.  I don't  think you ever make 
anything that is different. You put a l i t t l e  different capaaitor 
in it, make I t  a little different ehape, what you have are f unc- 
t ional unite that repeat thoueande of timea." SurpEieingly, they 



took a d i f f e r e n t  viewpoint. They esw that e leotrnio  gear ie 
compoeed of funo t lona l  building blocks. It l ende  i t se l f  to t h l e  
Value Engineering thinking. 

For example, a e k i l l e d  Value Engineer aaid, " ~ a r r y ,  
I wollder If we really can uae Value Eh@neering in the advanced 
e t a t e  of researoh and development before we even have thing8 
w-orked o u t .  wouldn't it delay the procedure?" ~et'e l s o k  at  it. 
C:ertsinly in the reeearch and developmen: ~ ' r n  talking abut, we're 
n o t  Just trying eomething t o  eee what happens-we have o purpoee. 
We have a function o r  a package of funotions we want to aocomplieh 
to s higher degree. I aa ld  , " ~ u p p o e a  t h a t  right now w e  evaluate 
t h e m  funotione and that reoearch an3 development people deny 
themeelves the expediency of epending time and resouroee on eome- 
-thing that'e going, at  beet, t o  reeul t  In a complicated, coet ly  
solution to the problem." We t3en t o ~ k  a few examples. One wag 
a ernall apaoer etud from en applianoe.  Cer ta in  development work 
went i n t o  providing it.  It  cost  98. After va3ue engineering was 
ueed, I t  coet  a l i t t l e  lee8 than a tenth, and aocompliehed the 
erne to ta l  purpoae. If they had originally evaluated these two 
functione--a holding function wkJ.03 we compare to a screw, worth 

t d B  a spacing funotion whiah we compare to a p i e o e  of tubing worth 
d ,  total la, i t  would never have been turned over to a draftsman 

for a eorew machine part, bound tr, coet  from 9d to 1/. Rather ,  
it would have been reoognieed that t o  scrcomplieh the funct ione  
for ld, the approaoh 1s wrong. The thinking then, instead of now, 
could just  as well have produced the spproaoh that make8 I t  from 
wire, coining the two heads and reeult ing i n  a a o e t  less than ld. 
So, I eubmit, we have gained nothing from the development c o a t  on 
thle t y p l o a l  part-nothing t o  help later In the g3od low-coet 
eolution. Several examplee worked out t h e  erne ray. I believe 
that we will see progreeaively in the next f l v e  yeare a recognition 
that uelng Value Engineering technlquee and p r lnc ln l ee  which cauee 
thl8 thlnking before large reeourcer of time and of money are epent 
in researoh and aevelopment w i l l  r e a l l y  pay off in good working 
solutions at muoh lower csi% 

Again one aeke, "HOW much o f  remaroh and development 3.0 
really new virgin s o i l ? "  How much o f  the electronic radar epot 
foouser whioh we dlscuesed wae really new? Lees than 5%. rGper1- 
enoe ehowe tbat ninety-f ive per cent of coet  w e e  i n t o  what ha8 
already been done before. It's making a l l t t i e  di f ferent  eupoort, 
a different ahape, eomething a little emaller, something a little 
different,  but -- not new teohnology. Ninety-five per cent can come 
right under eoonomlc etudy and control. 

EVALUATE MULTIPLE F'UNCTI ONS 

Let'e t i e  the Value Analysis technlquee together by uaing an 
example which hae four functione on a large motor. F i r s t  an end 



shield cover goee on a large motor. Let'e change our thinking 
from part8 t o  Punotione. What doee it do?  The motor is two  feet 
in  diameter and oontalne four o f  these pie-ehaped covers onthe 
end. It 

(1) excludes subetmae 
( 2 )  allows vent l l a t i  on 
( 3 )  allowe ready aaceee 
( 4 )  pleaeee cuetoaer 

"u8e1' functfon 
18 I t  

11 t l  

" asthsticn funat ion 

Now we're through the f l r e t  ate?--ae i m 3 w  precisely what the 
customer wants. 

. 

Seaond, what is the a~proprlnte O O R ~  f o r  each funat ion?  
(1) If we were only e ~ o ~ ~ u d i n g  eubetanoe, we .sight use e f l a t  
pieoe of eheet aetal. It rauld c o e t  abmt 1/. ( 2 )  NOW let' e 
take the next one-to allow ventilation. Add eome c o e t  for per- 
f orated instead caf e o l i a  steel or f or a hole-punahing operation 
or other .  A ehilllng wae added. (3)  Now for the func t ion  of 
allowing ready 8 C W 8 0 ,  comparison wae made to a eimple and effect- 
ive eorew-driver-opened latch.  Another s h i l l i n g  wan added. 
(4) F i n a l l y  for the "eeteemw funotion: It muet be painted appro- 
p r i a t e l y  in c o l o r  and texture. 66 were added. S h o e  t h e m  func- 
tion~ were evaluated In apprgpriate sequence uaing t h e  prev lwe  
solutione ae a bnee, it ie v a l i d  t o  add--fw a t o t a l  of' 3/68 .  
But what doee I t  in f a o t  oost,  having been designed and manufao- 
tured without th i e  eyetem of thinking? b 2h: 

Theee new oriteria caueed thinking and aotlone whloh changed 
the coat from b 213 to /9.  Fow ahi l l inge of the nine were t o  
aontlnue a large knob on the opening devloe. It wae for "esteem" 
i uno t lon .   h he cuatomer has learned to like t h e  large knob.' 
The marketing man said,  h he cuetomer look8 at thle knob and c m -  
ruse8 it with quality. If we take it off he will feel that we 
are oheapening quality and that we've lolrered quality inside the 
motor ae w e l l . "  Of oouree, q u a l l t y  nae not lmer ,  but what the 
customer believes ie very important. He m i d ,  "Leave on the knob." 
He further eaid, "~e'll talk t o  the cuetomere during the next two 
yeare and point  o u t  t h i e  knob aa a separate Item. we'll a s k  them 
ii they f e e l  we ehould st i l l  include t h i n  extra coet in  the i r  
motore." Probably we can later eliminate eome of t h i e  coat ,  which 
moet o f  ue would Bay eervee l i t t l e  pumose f o r  the metamer, a0 we 
oan have him understand what I s  being done. 

How d l 6  the Value Englneerlng eyetem etart? 

In the late 1940' a, General Eleotrl  a V i m  Preeidente of Pur- 
chasing, Manufaoturing, and Engineering so often aaw how, although 
we had tried eo hard and thought w e  had done eo w e l l ,  the erne 
funations could be better accompllehed for  much lee8 coet .  I wae 
fortunate enough t o  have had design en@ neering, manuf aoturing, 
and purohaeing experienae. They aeked m e  i f  I would l i k e  t o  con- 
dupt  erne reaearoh on It. Wlth aeveral engineers and purchasing 



examined euoceeef u l  competitive determine: 

1. How much extra cast s t i l l  exlate .  
2. The aauae of it. 
3 .  ?That wae necessary to prevent it in i t i a l l y ,  or remove it 

muoh more promptly. 

We found that  oompeti t i v e  produate oontained ab3ut half unne- 
oeeeary c m t  whioh aould be iden t i f i ed  by t h i e  new approach. I d i l l -  
tary produote oontained abwt two-third8 anneoeseary coat. This wae 
very h o o k i n g  and atartling. Then we put together t h i e  eet of tech- 
niques 80 more and more people could use them ef fect ive ly .  Vhen, 
alter two yeare of reseeroh and development, the  technicpee could be 
demonetrated and reeulte proven, the v i a e  p-eeldents  s a i d ,  "Train 
1000 men a year." From t h a t  beginning t h e  program further expanded. 

Reeearoh further made clear t h a t  in addl ti on to  r o p e r  delivery,  
there are only two requlremente in a good product or service: 
(1)  anproprlate  perfomance from the a e t o m e r ' e  viewpoint; (2) 
appropri a t e  c o s t a  f r o m  the p r o d w e r '  e vl ewpoint. Generally epeak- 
lng,  eng2neering p e ~ p l e  have reduaed t o  a f ine  eci m c e  the 'prediat -  
lng and meaeurement of performance. They know 'Ahether the  motor 
put8 out 100 hp or 100.1. They know the tempsrature riee, tho v i -  
bration, the loeeea. The other  half of t he  t s s k  of getting value.. . 
L e . ,  having appropriate cost...ie artful. It ie our  purpose--and 
we are w e l l  onthe way-to make the taek o f  getting appropriate c o s t  
and I t 8  etepe j u s t  a8 merreurable ae the taek of g e t t i n g  appropri- 
ate perf ormanoe. 

THE " RIGHT" SYSTEAl OF THINKING OZTS " SIMPLE" " EFFECTIVE" RES ILTS 

One malor yroblem wae t h a t  people ,  looking at any one r e s u l t  
f r o m  this eyetem, urna l ly  aald,  " l t t e  simple; there's nothing t o  
t h a t .  Any g m d  designer would know that  you ehould make t h i e  f r o m  
wire ins tead of fmm bar ant! c u t  the thread. Later when Value 
Analyele  beome popular and top management said, "Do it!" what 
happened wae t h a t  In aome areae induetrial and manufaatwing en- 
gineers j u s t  ohanged the name on the d ~ o r  t o  "value ~ngineers".  
A l l  of a sudden they beoame " ~ a l u s  Engineeren . 

Changing the name i a  nothinq-and ie harmful. I have used 
the  example of the eheepdog. me might t h i n k  it good t o  ohange 
the fami ly  sheepdog'e name. One might c a l i  it a cow, but it s t i l l  
would be a grand error t o  then e x ~ e c t  I t  t o  produoe the f a m i l y %  
m i l k .  Thle "name only" Value Engineering I e eomethlng t o  contend 
with and t o  minimize by understanding and t ralnlng.  



CONCLUS ION 

What 1'rn saying i e  that this i e  eomething to help a l l  de- 
ole ion  maker8 have better criteria more p romt ly  i n  dealing with 
eoonomia fa;CItorrr. criteria whioh w i l l  help them t o  keep t h e i r  
performanoe factore 

, 

Thoace of us  i n  
a dloolpllne, whioh 
for the 8me m o u n t  

bu t  get bet ter  eoonomio fautore. 

t h i e  work feel that we have here a t o o l ,  
w i l l  produoe muah more. goode o r  eervlcee 
~ f ~ r e u o w a e ~ .  

Q. What are the baeio principle6 of Value Englneerlng? 

A. " ~ i r e t  of all, understand preaieely what the f w t i o n  ie. 
Next, break I t  down in to  i t e  eub-funatfoney then, without 
allowing the thinking t o  be influenoed by the past, cre- 
atively eetabl ieh alternative meane f o r  acoompliehing eaah 
small sub-fbnation i n  i t e  eimpleet form. Aeelgn e t e r l i n g  
value t o  the funotlon. Caues the required actione t o  ee- 
o w e  it far  fhat ooet." 

> 

Q. f sm ooncened w!lth researah. I'm not aonclerned wf th maerr 
produotion. I want t o  ask you about organisation. Are you 
~uggeating that Value Engineerl ng ie a thought prooeee, a 
habit of mind, t h a t  the deeign engineers themeelve~ ehould 
acquire, o r  do you e e e l t  itin my type of work ar an additional 
funotlon t o  be performed by people aalled value engineere? 

A. " ~ l l u t ~  Engineering contain8 a d i  eQ pline whhh muet be learned 
and olrn be taught and whioh 1. not oompletely o r  effeotively 
inoluded in the other good dlea ip l inee  fhat have eomewhat 
d i f f e ren t  objeotivee. I would anewer qu i t e  d i r e a t l y  by oom- 
paring with a metallurgllrt. When we found we needed more 
puah per pound from the Je t  engine, we knew we needed more 
epeoial lsat ion i n  that one area, so we brought i t  in t o  the 
extent needed. Metsllurgieta study the eltuation end adviee 
t h e  deoielon-maklng engineers. Llkewiee, when it beoomelr 
important t o  get muah better eoonomio objeotlvee In tha re- 
eearoh field, you will then w a n t  t o  e t a f f  yourself with the 
oorreot number of highly aompetent people who have thie epe- 
ciallsation. They w i l l  work for and with your people who are 
doing the development and thereby, In my judgment, ehorten 
the research and development prooeee and very muah reduce the 
end c#>st.* 

Q. Who would know when t o  call in value engineers? 



A. I•E hare w l l l  b. no Value Endneerlng In any organlzatioa unle~e 
coste  ere I r n p ~ t ~ t .  ;ie n u t  together in thle eyetem, teohnlquea 
that have m l y  one objaotiver ldent i ty ing  unneceeea2.I Iy ooetly 
apprmohes, prom3tlg and eff ioiently .  If aoet  i e  not 8 major 
faator, don't bother w i t h  it. If coat is i m p o r t m t ,  it hap 

I the anewer. However, the engineer muet know that  h i s  boa. 
w i l l  giva h i r  orebit f o r  calling in the metallurglet )lo neede, 
call ing in the etrees analyet he neede, calling in the  advanoed 
mathematician, oalling l a  the value engineer, or whatever 
epeoial is t  3.0 Important t o  aoc3a~l iet)  the too obJeotivee o f  
the buaineoa. Only whsn value engLneere are invi ted t o  the 
problem, ae when other  eoeo l s l i s t e  m s  invi ted  t o  the oro?llem, 
can they oontrlbute. You &)ngt  have a setallurgiet going 
around, talking t:, onp,lne+ro eclrinq, ''!VSst can I ~ 3 r k  3n?* 
Don't do it tnat way with Vslus Knginesring either." 


