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Experience bas demonstrated tbf effectiveness of Value 
Engineering in reducing cost without compromie1ng the quaJ.ity 
and reliability of defense hardware. This Handbook bM-been 
developed. to aid Governmeilt activities and contractora in 
expanding and accelerating their Value Engineering programs to 
achieve meaningful cost reductions. 

Value Engineering can be expected to real1~e its full 
-potential onl¥ wben 1 t 1s related to mane.gement obJectives. 
Accordlng~ I this Handbook is addressed to managers as well as 
to value engineers. It will have served 1 ts purpose if it 
energizes action b,y management to capitalize on Val~e Engineer­
ing concepts and techn:lques and at the same tim! provides guid­
ance to spec1alists in appl¥ing Value Engineering procedures. 

Value Engineering is maturing rapidly in terms of both 
perspective and methodology. This Handbook, an initial effort, 
""ill therefore be re\'isea from time to time to Incorporat.e new 
concepts and developments. 

~ .1.IJtNJ. 
TltOMAS D. MORRIS 

Assistant Secretary of Defense 
(Installations & Logistics) 
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PREFACE 

The Depr..rtn of Defense is placing increased emphasis on the need for 
major coot reduction efforts by all who playa part in the Nation's defonse 
efl'ort. One of the important toclmiques designed to achieve such results is 
value enginooring. 

The existence of 1\ well-managed, effecti"o V.E. program is \·jtally impor­
ta.nt t.o contraetor and Govenlment alike. Suitable rewards are provided for 
those who achieve significant results. For defense contmetal'S, the reward for 
effective vl\lue engineering effort.~ is increased profit on existing business and 
an improved competitive position in obtaining new business. For DOD indus­
trial and procurement activities, the l'OWI~l'd fol' effective value enginooring 
efforts is o,n increased contribution toward coet reduction goals and ILJl oppor­
tunity to demonstrate increased efficiency. 

Suggestions fol' improvement of this handbook should be addressed to the 
Offico of the Assistu.nt Secretary of Defense (J nstn.llntions and Logistics), 
Washington 25, D.C. 
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Chapter' 

VALUE ENGINEERING DEFINED 

Introduction 

No Oll~ .. nil IIp,II\' t1lP 111'1':1 for 1ll0l'\' ('ost ('on­
sriommess ill tIlt' cle~if{lI, d~\'t')oJ>m('nt, produrtion 
IIl1d mnilltcllall!'e of nntional defensc equipment, 
This n(\rd hns h«-n I'ocognir.ed for Illllny years, 
HO\\'I'\'t>r, thl' e\'l'l'.inrrl'usinl! I'll!'e of !t'l'hno)ogic'nl 
ndvlml'(ls hils f()('llsed more direct. ntie-Ill iOIl on the 
prohll'm, Vnhl[l l'lll!illrering hns eml'l,g't.'d ill 1'1" 

SPOllS(I to the re..'o,!(uition of the pl'Obll'1n by the 
i lIe1nst rial l'Olllplex, Ilt'plutment of Defellse jn­

t erest ill \'u) 11[1 engineering results from all aWI\1'e­
lIl'8S of its potentinl COIttl'ibution to\,"ard this 
needed rost etrp.('(iVl'lless in the 1lC<luisitiol\ of de­
ft'llse matet'inls, 

III the bl'Oucil'st Sl'll~, the t'~ol1oll1ics of national 
'It'curity I'elnte !o (1) the total I'tlSourctlS amil­
IIble to the IIl1tioll, IIlld (~) the proportion of those 
rt'solll'rl'S 1I110ruted fur nntiollill security purposes, 
Hpecitir contributiolls to the first of t,hese is somt'­
whllt, oulside the realm of value engineering, 
Howl'ver, it ('nil hll\'e l\ signifil'ant bt'11ring- upon 
tilt' serol\d-the Ill'Ot>011ioll of our totul I'esources 
1\1I(}{'I\I('d to defense, Yulue eltgin~rin~, from the 
economi(' stnndpoint, rontrib .. tes to the efficiency 
with which ullorlll('d l'OSOUI'Ct'S 111'(\ used, Vallie 
engineering' C'Rn 1I(,lp 1I1>,kll it /lossibl~ to obtain 

'1lIlIximum JefenSf' fnt, Il ~i\'elt amOUllt of a\'nilahle 
1·I'!,Otll'('(',~. Colt\'rrst>ly, it ClllI hplp make it pos­
sible 10 Ildliev('Ill l'C(lui l'C<IIl'vel of clt'fense using l\ 
smullel' }lOl-tion of the nation's N\SOurecs. Eit.her 
WilY, its ('ontribution eUll he l'(>al-Ilnd it is need(ld, 

Ynlue (,lIgill('.eI'ing Inust lK-, carefully defilled and 
('lel1rly understood if it is to nrhieve its potentitll 
IlS n signifirnnt ('ontI'i but 01' to n more e<'oltomir 
'limMo iII defolt&' »1'0('\11'01111'111, This requires 
iirst all understnnding of whnt constihlte8 vnllle 
ill dt'fellSC products, foltowe~1 by n rlenl' exposition 
of whut. value enginoorillg is l\lId is not. und how 
Villus engill(,.{'I'ing affe('t>l proriurt value, This 
dmpter is de\'otod to It discussion of these fundll­
mentlll l'ollrepts, 

Value 

The \'I\lue of Il rllnte.en of \\'all'l' to n thit'sty mnll 
"uries with the mnn's dibtallce tI'Ul,; '\ £~ut'('e of 
sUPI;I~'. Thl' \'I\111t' of n ship's ('OlllPt\SS 10 ils lllH'i­
gillOl' i~ vastly (iilf('l'elll fI'om its "ahlt' fO Q house­
wift', The obviolls to~ir of tll{'S{' stlltt'IlWnts ilIus­
h'lltes thnt v!llue is Il vlll'inblt', 

Vulue, I\lt houp:h it, is 1\ ll'o:\(l wrm, hns been cate­
gorized so tIm! it "lin ill' defined me;lIIingfully_ 
Fum' s\wh (,Iltegol'ies tlrc: 

nm VAIXE: BIIst'tl ollihe pl'<.pert.ies lind 
qUllliti('s of a p.'oduct or Inllteritl which ac­
complish I~ liSt', work or servic.8, 
('O:sT V A LllJ'~: Billie( lOli t h,. ,'mot, of .L prod. 
Ilct, ulmoRt, Illw1\ys expl't'bd'tl ill 1t101le~, 
ESTEEM \-_\Ll1J<~: HIISt'd 011 the properties. 
fOlltUI'eS 01' IIttmctivl'ne8S ill\'olv('d ill pride of 
o\\'lIel'!!hip of the product. 
EXCHANGJo; VALPE: BlIsed 011 the prop­
erlit's 01' ql1lllities which rnulre tht' producl 
l'x!'hnngt'lIblt' fo\' solltl'lhing l'ise, 

'fht' sum 01' 1011111'(>111 \tnl\\e of n l>l'oducl p!'Obably 
olllbodie.'! all of Ihe ]>1'Ct'tlding fllctors alld more, 
For the mst mnjority of defense luu'dwlll'C, how­
(Wl'r, list' Vlliut' nlt(i ro~1 vuille nl,(> \'il'tuniiy fhe only 
fudors uf sigllili('nlll't', FOliunntt'ly, Il\lIse two 
l,lt'mellh' clm lw stnted in fnirly rigOI'OIIR, precise 
(t'l'ItlS, rse "nlllc Clln lie Slllt~d in terms of OPOI'­
Ilting ffilllil'f'ments 01' functionnl chllrncteristics; 
('osl ,'nhlt', il1 terlnS of dollul'S. Hinl'(> they nl'(> 
genel'RUy 1)J'(>rilit' nIH! ltIell8umble, tht'y ('Illi be dl!ll1t 
with 011 n relnti\'('ly objective bnsis. 

It is imporlant to 1I0te thnl ovon though cost. and 
1180 \'l\llIe ('all lno stllt(!d pre<"iscly, value is ulwnys 
rell\ti~'(', not absolul{'. Thlls, high VIl)UO ill the 
defense environment is II function of both use IUld 
cost Vlllu(lS an:l the relnl i· It lK-tween them. For 
eXlllltl))e, 111\ it(,1Il with I. J lin l\\'I'!'11~"t' use VIII lit' 
Bnd n helow-avemgt\ ('osf. may have higher vRlue 
Ihlln or.e whirh is 1\00\'1' n\'(>\'1\gt" in lISC value but 
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It! obfninnbll' only lit n VI'I'Y high cosl, .\no!YAis of 
such 1'~I/ltillllahipll iii illlporllllll ill \\"l'npO n9 lIYSt('l1l 
rost effectiveness IIllIdioo, IUld l'Mllllon! dC{,ISioJl9 
leadill(.( to 8electioll of., a(ll)('ific system, d"lilll t lOll 
of it'J performance re.quirolnellts nnd seJi1t'tion of 
npel'ific t.OUIl'lf'tOl'fl, 

Oneo flII1'11 1\ seriO!! of derisionB is IlIllIle, the III*' 

\"I\lue of tho RYlltPnJ, illl'fl'e{'l, is d"linod, ,\lIyl hinl/: 
less tlmn 611ch eatablishl'd 1lAl' v!1lu(I is lIuocrepl­
.,b:£" mort, CUll hi> 1I1111(,('1'lI8llry nlHl wIIBI"f,,\. For 
the Dep"I'!llJent. of l>efelllll', then lise vnlu(' 1.Je-
1'011186 1\ {\Qustont, (In 8Omt' Cft8C8, IIIIl' mill" may 

be expressed os 1\ Iimitl'd l'Iln~.' instead of n silllri .. 
pllrl\lnetel',) To nrhieve high mille, Plllphnsis is 
plnred 011 defining pl'(lci8(l use volue (1\l'ill\l'r 
higher nor 10\\'(11' Hum rlI<l;lil'ed) I\lld obtnininJ,r 
this use vnlu& nt minillllllll I'ost_ In other wOI'lls, r. 
high volue defense prodUt" 18 olle whlC"h provuips 
exactly the reqllh't'd uoo (or l.~rfonn"nt'e) of t hI' 
Jowest poosible cost. 

Val" Engineering 
Ono very promising lerhniql l (,l for obt!lining 

high vaJue products is thl'Ollflh the procc.'IS rulled 
"Value EngincoI'iug. " For purpose9 of t hill Hluul­
book, V nltlo Engineering is dl'fined RS followll: 

Value elljflnl't'rlllg IR liD or."nlmt'd e!Torl 11Ino.'ll'd 
at RC. .. JYll01t thl' t1l01"(11II1 (It dt"ft'oM\!' harllwnr., 
w~th {hI' vurpoKP ot ol'hl""lo" tll(\ fC'ljuln>d fUlII'­
lIon at thl.' low",,! o"l.'fall ('()~t, 

Although I.his dofinition "Rri(,8 fl"OlII other 
definitions, it is one with which l'v(>J'yont' cOI'Ill':'teci 
witb V,E. could Agree nt. lool>. in pRlt, 

Thl!i'e follows a further t'xplnnntioll of this 
definition to ASSUre thnt all coll('t'rned with V,E, 
understand it. 

,\., De/eMe H01'dware 
Some practitioners of "nlue ellj,tineel'ing limit 

its opp!icl\tion to Ilnl'{hnll'e; 01111:'1'8 pxtend it la 
coVer allY I1nd nIl cost retinction ncli"ities, (lor 

example, cases involving r(lhI'I'OIl~ment of II 
(,,,{etcl'in, l"ool'gllnizotion of 0 telephol\e boole, COIl­

tra} of o\'ertiml' nnd pnpcrwol'k pl'il<'oclumlllllnJy, 
sis hn\'o been "itl'd liS exnmples of good V.K pl'Ul"" 
tit'e, In 1\ strict S('1lSl'. it can be shown t 111\1 Buell 
act ions contain tha mnjol' elements of \' ,E, becouse 
nil were nttompts 10 find low('r rost llI(>t hods of 
ncbievillF: n required fUlletioll, Within the dl'­
ftlJl88/industry eolOplell:. V.K should be (,<)1l!lid~l~d 
os being I1pplirnble only to defense hordwnr .. lKo­
caUse: (1) vallie engineering's g'1"l'llt£'st imm('dillt(' 
lind long-tel'ln potentinllies in hardwRl'e imp['(\\-~. 

2 
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1111'111: I~) nthl'r tt't'hlliqlll'" ,'xilil. "1I.'1t IIi'! WIII-k 
1IIl'lIlIlIl'(>lIIelll, tllIllI IIITh't'!\''1inJl;, IU"I< ... ·,I\lI"" IIlully!<il'<, 
('Ir" whit'h tlo IInl 1"('("lif'(' liS 1l1'('lIt II IlIi" of h>I:IIIII­
<'nl or elljCilll'<'\'illJ{ tdeills: \\IId !:\l Ollly limit!'11 
I'f'H()III~'''H 1I1l' Il\"nilnl.l(' 111 do Y,K 

n. U"(III;rrd Fmwlioll 

.\s UM',I hl'l"t', fUIlt't inn iM HYllllnymnllS wit h 
J!l'rfonnlluI"t' (01' with IIHI' nliul', Ill< IlI"I,,·jo\lsly 
,1isrllSSN!) _ HpI)lIil"t',1 IIIt'nll~ t hnt IIl'it h('1' II WI'(' 
1101' II'AA Ihull whnt is IIr(ulllly ''''i.'cIN! 111111 wlIllle'll 
ill provided, 

('. r"lu,' f.'''fli''l'l'i·i''fl h '1/1 flr(ltillizt'f/ f.'lfll/" 
By Ol'l{ulli:.wd I'lfon i .. 1111'11111 n IIIprluulolollY 

or st't of {ll'oc'edUl't':; wldl-h drn W Wjl('1 hl'l' IIlId 
lit ilize ony nlld nil I ('dill i(jul's 1ll'("('S.~II'y to nell iPl't, 

Iho dl\'1il'ed iCon!. It j" lint 1IIl'Illlt t,. ;'''1'1, ~h'\t .. 
V,E, il&'lf i8 Il !I('iNII'\' II\' \l·l'hnotol-.'Y ill t hI' St'Il.'ll' 

thnt phYlli(,:I ,uld ('h(,luililry III'" cOllsidercd such. 
but I'Iltll(ll' thnt it is ,\ logirnl, ClI'~ollizl'd IIIl·tllOd 
of Ilpplyinfl thl'!ll' nth"I' Il'dulOlolliPIi to tht' ~hl­
I iOIl of the mlue prohll'llI. 

The lilt'! hociololrY of vullle I'ngilll.'l.'rillll ill 
tI'l'llted ill drlllil in tit(O '1l'l\1 ('hnptel', .\8 will hI' 
ShOWII, till' methodolo~·, !Iu Illlltt!'!" wI,l"'" opplip<l, 
I'ontllin:! t hI' foJlI)\\'in~ st'\'PII ,,1(\llIelllll: PI'odU"1 
&'lel'lioll, detl'l'lIlinolioll pi flllll'iioll, ill forllml Thil 
j..'1Ithl'l'illP:, dl'I"I'Iopml'>1l1 (,( llil<'l'IInli\'1'S, cost IlJlnl­
Ylli8 of oltl'l'llllti ves, test iUIl I\Ilt1 \"t~rili('flt iOll of 
Itltemntivps 11111\ propmull snbmission Illlt! follo\\'­
up, 

The dl'llwiull tog-Plhet, line! utilizntioll of tht> 
techniqll(,s lle(,(,SSllry to Iwhil'Vl' the desirl'{i 1£01\1 
also reqllir('s :l fonulIl, ('xplil'it O!'~nllizl'(l ('ITol't to 
bring to ix>lIr ()II enl·1t RI}('('ific mIlle engincerilll£ 
rllsk the I'equif'('d NlllillN'I'ill/l, scil'lItifi(' nncl 
m"illlg\'l'j'li "hilities. 

What Value Engineering's Not 

TIIU~ for ill this "hl\(>t(,1" mhw hilS bt't'll dis­
cussed ,\lid Y _K defineu, Il [)\\'('I'el" t hill is 1101 

tmollgh to l'l'neh 1\ delli' Illitiel"Sllllld illJf of V.K It 
i~ Illso lIe('('ssnr~' 10 spt'll out whnt V,K i!lllot, 

Among the 11I0r£' serious I\\i~'oncepl ions lu'e fh'e 
which merit rOlIRidt'rIlliOI1 ,\lid ('\Ill'ifieation. Elwh 
of these nrl' Iis!rli rind dil\('I1,..~('(1 in lurn Ix>low, 

A_ .. r,/;', ;., 1Iothing Ifwrr Ihml good old-/ash­
imlrti rOlli ·rlltti"f}'" 

To sPY thill ill to unddy simplify ynhll' ('11-
gil\~rillg Rlld, in fnl'I, im'ito n l'Ollllotntion which 

I 

i ., , 
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filiI'! 10 inch!!11' ('I'llrinlly importnnl ('1(,lOl'lIls cf 
Ihl' prtll'I'''',",. III Ihl' mind" uf II1ftlly iluli,·illunl". 
"'I1!4I'"'Hllill~ 1111'1111'1 ""1I1'kill~ IhillW' a!4 1111')' "N-

10 1\,"1"0'1' I ill'il' .. u~t. "lIhll' "1If{illl,(,l'illJl. 011 I h" 
01 Itl'l' hnll". ill II 11101'(' fUn"ROll'ntl1l l1)1proo('h 
",\lil'lI tnkl'H IIl1thillJ{ flJr ~rnlltl'll 111111 I1tlnl'kR 
"',·I'I·.\·lhilll! "hoUI "prnchll'l il1dudillj!111l' I'Xi!lII·IlC· ... 
of thp ilt'lll il>l('lf. slIbjpc·t ollly 10 Ihl' I't'strirlion 
Ihlll IIIC' 1't'Ct'lil'l,() fllllrtioll or p",r{nrtllllllrl' 1n1l!41 

IInl 11l,"·hllllll""1. Th" (olluwiIlIlI'Xnlllplc' 11I11~'lIl1lkl' 
I hll cli~1 i 111'1 iOiI I'II·ur. 

Thl' ,'m'!'1' fm' all l,h.C'! "lIIic' "il"uil i!4 I'K' l'll­

:ll'nHi\'{I IJl'('ull!l(l it \\,1111 rlMi~ll'd ill n hlt!'!')' \\' it.h 
t hi' J'I'HUIt tlmt il Will' lIlRll!' Inl'llI'ly hy hanel, 
Trndilion,,) I'O~1-I'IIt1ill~ w(l1l1I1 imprm'o Ihl' dl'­
'1ilt'l lind look fnl' h<'III'I' IIInll'l'ill!S lind pmrt'I',!lPs 
til hllill! it. Ynllll' I'IIj!ill('('r.IIIl, h,\' ('oufl-USI, \foulcI 
I'I'J't 111'11111' t hI' cIIIIO'1 iOIl of II.I' "0\'1'1'-.111'11 look 
for nltl'l'II"! in' ,\I.)" •• ~ • : 1: .. , ':::~~I in" Pf>I'­

hllp" thl' ,'0\'1'1' is supposl'rlly n('('ps,'IIl.ry to pl'('\'ent 
pPI ..... ,IIIll'1 il'nlll IlI·illl! .. ho('kl'd, but nrtllnlly th€'1't' 
111'1' JHI t1l1llg('I~IU!! "nlt ngl'!! ill t hl' I'il't'uit. TimKo, 
II!U' <If Iltt' ".K Il)lJlront'h ('liminnl .. !! th" 1'0\'1'1'-­

rlOl'>I lint I'Oti!'sij.!11 it. Tlll'Lnsil' fl1lll'tioll-llllfpty­
\\'II!! mN ill tho ril'('.uit deeil{lI itself, thlls ths('(,ver 
iR BU"l'rf1lwu~. "nlll(, I'ngill('{\I'ing lend .. t.o rost re­
.lndinll-hll! iSllot \\'111l! lunllY ppc>;,11' today Inpnll 
hy ,'nsl-rntting, 

Jl. "T'.F.. ;""o7I'r" /roar·,4TH, I'IIIU·r-illlly bl't/r .... r. 
I'o.t' mul PI'I'/(Il'lIIanrl'," 
Tl'Rrl .. -off!l I,y d(lfinitio:l nnd 1I:i111lP in\'olv(' 

intt'l'I'I'lnl('d rhnnws. Thus, reliabililY is reUu{'ed 
to 11I'illl! .'ost down: mi!l!li\t'-l'lIlll!eo rnpllhility is in­
"I-ens~~1 so "osl 1 ... ·Ot'sIlJl: cil'\i"I'I'Y i!ll'xpedilpd nnd 
<,uRI I!OI'!I up: I'll'. 

fly ('Oilll'llfll, V.K mnkl's I'rqnirrd flllWlioll or 
peoi"fOl,nn.lI('e II. rOllstant. rIIt her t hnll /1, \'Iwlllble. 
In ".F.. I'Oqllil,(,(\ fUlIl'tion IlIl\y not hl' redllrod as 
n 1111'11 liS (If I'NIIlt'illl! I'{).''lt. To My that V.R ill­
volv!'H 1l'lule-offs, thClI, is to dellY thl' bnsir prinT 
cil'\(1 of "nlup t'lljlillel'rilll!-prm'idinl! T('o(]lIirt'd 
funrt ion at lowest I'osl. 

The I'("'lllil'('rl pl'rfol'mnnl'l' of l'OJlll>OIl(\t\lS of 
l'I'I11nill 11I"O<Iur.l 'S,Ystt>.nlfl mny Ill' d(lrivl.'<.l f1'01I\ t h(> 
perfot'lnullN' of other I'OmpOIIl'nl1l ill the system. 
In thi~ I't'Rt!·it·ll'd rOllll'xl, "11111(1 l'Il/lilll'Oring mny 
iJ\\'ohl' I i,~it'-()IT!'I to nllnw for 111«.' of slnlld,mliZt'd 
plIl'ls ill th(\ !lyslPIII, or to 1'1'(11(('1' Ihl' (,ORt of ill­
tt'I!I'Rtill/l ('otIlPOIII'III!l inti: n SYRtl'll1. nut the reo 
quired }><'rfonno.J\l':e of th ... produl'.t/syst~m its&Jf 
wol1lc1 1101 00 rhnn~d. 

---~:-'~ --.--

.---4 

('. "r,,,,,/, (,/I.qilll''''·;119 iii 1I0//,i/19 mor(' '''(1/1 
fl '(1(1 d"";f/II .'flgi,IN·/·i"rT Inr "rm/II/'f;on I'll· 
fl;lI,.,.,';/lq. fII' lI'nr~' ";11/ rlipraI i,m (Ir (I"""'" 
lioll I(,,(/I.I/lfi~, dr.)." 

YIlI,,1' "":rillpl'rinll rnll nllIl t\rll'll Ih'llw 011 all 
1I\·lIil .. hlt> 1"1 lJ11i'f1Il'H If) 1t('1)I ill d('linilll{ fUlIl'lioll, 

.lp\'I.lfJpin..r 1I'It'rllnliH'H 1II1III'm"illl{ IIt"m. 1I0w­
('\'('1', it clOP!' 11111 (,,1".\\ l!tnl 1\1'8i~n tlll'ltn iliUM. 
\\'11('11 lIR4'tI ill II V .... ~. !oItll,I~ .. nl'l' ,· .. hl(l I'lIginN'rill/l. 
TIll' d~!lfil\l'Ii\'(' fl'ullll'('" I1t'1' Ih" objN'ti,·('. thl' 
1111'1 hnll of IIppronl'h 1I11t! tilt' I'ril4'rin emp\oypd. 
\'111111' t'l1~il1l'l'l'inll 1II11,\' ill ROIIlI' illRtnul'ell reqllit'l' 
0111' srI of (liHC'ipliIlI'K IIl1d. in othl'rs. I'lIlirely dif· 
fl'l'f'lIt UIII'H. Tn "Ily fhnt ".K iN nll.\· or f thl'/!(, 
i!! 1111 IIl1jUlnifil'd Miml)\itil'lllioll. 

1>, .. "allll' (,/Ifli/lI'Fri/lg rail "fill ,,11011/,/ b,· a,.. 
I"ipd brl0"',. ,",,1 nm'i"Q il/il;al dPRigto 
,,(fur/If." 

\' .. 111 .... ltj.ti n""I' ' III!. Itkf' origillal cll'Iii,rr: 1'(. 

fGl1s, loc,kfl (OJ' \\'II~'S 111111 nll'nllR t6) Rnlillfy fUlll'­

tilllIRI rNlU il·l'tIIl'1I1 >I. III nodilioll. vnhll' I'IIf{inl't'r­
ill,r "()IIf1id"l~ I!:f' ('~I!l nf pro\'idiIlJl funrtion hut, 
ill Ihe II-utiitlOlIlI\ !«OJ!>"", I!O does lleaip;n enl{inN'r­
illl{. ,\pplyilljll'OAt (,1I11I.idemt imlll !'efore nnd dur­
inp: the ini,iul (lNlijlll I'lfewt is nl'llInlly flood, ('(lSI· 
cOllsrioll!>o, ctllril'lIt d('.~iillll'llp:ill('t'rillll />m('tit't'. If 
u'l('h \\'l't'I' th" Jll'1I1'1'II1 nil", Iltt' II~ for n lRtpr 
look nt thl' ro,<tt t'\entl'lIfs c.f n dl'llillil would not \)1.' 
1111 I!'rrot. ('t'l1aillly I'ftiril!J1r, rost-rousriclis dl" 
'1il!lI pn~illN'rill/l which )puds 10 th" Inlll word ill 
\.I'Otlu<'I vulup ill n Ill'fIil'abll' Ilonl nnd if rallinll' 
Hl1('h 1\11 ~fTorl V.K will hp\p, RI. IIII1('h the hettel', 
Ho\\,('vl'l" rel!'nrdll'AA of whllt il ill I'II11ed, it ill a 
10111[ wn~' from In·illl!' 1I.'hip\'6(1. This is due to 
II \'aril'ty of "III\II('S whil'h illduill' tltl' intense PJ'e!l' 
fill"'!! for pprfOnIlUII('I'. l'eliR ',i1ity nnd enrly til" 
li\,pry, Thl'l,(> ill nlso diffil'ulty ill nrh.eving op­
timum \'alll(\ ill tit!' 1,1"(' of "lipid tN'!!!!ologi!'~! 
1'l!Illlj[tl hl'<'lIuSl' of thl' \lIrk of cost 'datn, kllowl6d~ 
of Pl'Orlu('t ,'olume rt>quirl'lIll'llts lit the time of 
1'0111'1.'»1\111\ d{'sillil nlill th" I'Ilpi<l rnlo of t'1If{iIlOOr­
illl! chango jlt'III'I'nfioll throughout t)m dcaign 
('y('ll'. V nhll' (lngiIlOl'l'ing, lUi pi'l'Sl'l\tei.l in this 
Blllldhook, i8 1\ tl'(,}lIIiellll' which 1m!! ('volved to 
IIssi!lt in OVPi"olllin,r tltt' admittedly high rost of 
IIchip\'illll fnnrt ion ill tIll' fn('1' of th~'lP l'\'oop:niJ'A'll 
nbRlllr1eR, 

Yllh~" I'II/!,illf'{·rilll!. t hl'lI. l'!!pPCil,lly ill the eI,,­
fNl1l(\ I'lfol", ill l'oll!lic\t'l'l'd 1o be ROlliN hill~ 1\1I0\'4' 
Imd beyond the P\'f'flI'II1 SllltUR IIf oriJ,rinnl dMiJLII 
pl'Ilrti('l'. It iH 1111 ndjulI<'f to iI-II method fol' 
J,.rivilll! ('{)~t Rnd ,-n111\\ .'On;;idN~ltioll 10 produrt!' 
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nfter tho pl'imnry w>nl of de.qillllill)l II wnl'lulhlt. 
produ<'t ns quit'kl~' 119 tllllUlihll' hllM 111'1'11 1111'1. 

Th iB Illny !!Hill to BlIllW!!!t t hnt y, K ill 11111 

n)lplicnblo dlll'illjl tlUl dMilln slnjl\' of nil il<'IIl, 
~l1rh is Ilot t hI' CllflP, howl'vl'r, n nli I II(' plTlhlt'1ll 
iR I>robnhly OliO of R('llInntil'll., illvoh'ill)l th" 111<'1111-

illl( of thll word uesilln, In Iho 1I1'0nd 11('1111(', III'. 
Billll Illoons thnt Ixwioti of ('frolt hl'I"'l'l'n tIll' 
GIItnblishllll'nt of initinl (,I)I\("('IIIH III1tI II ... !l11I1'1 of 
produr.t iOll, In I hI' IIIU'roW. 1lI11n> 1'11'1' i!ll' II lit! 
trntlHionnl ~Illk\ tlNli~11 IIlI'IUI!'I Ih" illlli .. 1 1',,,­
I\t-ive pt'OC't'SS w!ait'h tt1l11Hi.lll':; ('olll'l'pl" into 
!lk(\t~hl'E-, r1T1\will~g or hlm'IJI'illt" alII I whit II is 
ollly till' til'st HI-cp of lit" 101111 prul'I'~ 1l'lltiiJlj! 10 

produ('tion of nil ilflm. .\/< n fill III II li Zl'd flllH'tioll, 
V,E. iH not. dil1!rlt'd 10 tIll' illil illl (''''/11 in' PI·Il«'t'H.'I: 

it is dirtll'led lit 'II, '!-of f()l!(w::;, II i .. ill Ihis 
00118& that V,K is !II,iel 10 Ill' IIJlpli,·nhl!, 10 til!' tll'­
Ri~\ of ,~ produl't. 

K "l'nlttr PIIgitl('('/'i"g, 11,IIt't/ "I'plin/ ill fitr 
P'"yohllJr;"lfl (11''''', ",. (/"qrlV'tI/ ;1'011/ I ".f.', t'I" 
plied ;t~ .i(fllifr-l or prodl/'" ;,,11." 
This mi!l('t)JIl'eptioll hns IIl1my \"nl'illtil'lIs, nil 

on tlw r~ntrftl Iltl'1II1' thllt V.I<:. '·IlI';('!1 with nl't'n 
of application, Actunlly, thl' ""!lit' rll'lIIl'l1ts of 
\'l\.lu8 ongilleeri:Jg nrt' Iho Rnml', \\'h<'I'I"·C'r n\lplil'll. 

SomA prnl'titiolll'n; ~III 10 imply 111111 \'nhll' 
el1ginoorin~ (or vnIue nnnlysil:l) in pun-husing 
oollsists of 9ul'h net ions 1\9 tiu,\illll ulld d(\,'elopij,'~ 
1I111'l'Jlllte SOUITIl!I of supply, ~kinp: out HP(\t'illll,\' 
\'en<lm~, lI!<ifljl rOIIlpt>titiH' hids 10 111\\('1' Ihl' (',,~t 
of purrhnse.<l, etc. 1'h880 nl'\' nil nspl'('ll' of !lootl 
purehnaing pi-llctic~ -llot \'IIlu(' (\nJ(illl'(,l-in~, 
V,K (·1U1 ll{' IlppJied in Imrdlnsing, either dil't'rtly 
hy IIFPlyi1l1l ". K 10 111m ' lu\.,«,t1 produds 01' ill­
l\il'el" I)' by l"l'quirillll 1 lanl "l'lItlol'l; do I Ill' Y.K 
jot., In additioll, purchnsing l'all supply help 
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10 lin' Y.K I'!TOI'I of nlhl'!' 1ZI'()IIJl~ h)' ~1IJ!J!!'l-'1 illl! 

n!t1'11Inli\'I'!I '"Hl HUJlpl,,·ing prit'l' .lnllI, for I'XIIIII' 

ph" ,,'111'1"1'\-1'1' IIpplil'tl, huw."'l'r, '·,K III\I~I 1IC11 
h{l 1'01l(lIlI('d wit h III hl'l' lll't'I'!I!lIII'y fU1l1'1 iOIlM ill 
Jll"fu\url dl'!!illll, tl.-\'(,lnpuwlIl. 11',"" illj.!', pl'nlh"'I jll" 

1111'\ )lUI'l'hll!l;IIIl. 

Summary 
"'il hill I III> d.,f'>II!<1' , ill.III~1 ry ('(lIlll'lrx, pl·olh ... 1 

\'I~llI'" i" 1\1'11'1"";111'1\ loy III!' illli'I'l't'hl iClII"hip Ilf 
flllll't inll IUII\ 1'0!'1. II illh ,",Ihll' Jll'()!hld S lilt' 

IhOHe Ihlll pn"'illc' ;'''lui!'l'tiIlI!P, ul I hI' 1()\\'e'_~1 1'0"­
~Iiblp ('[';;1, Yuilll'- (,1I~illl't'(;H!I is II t"dlllitPII' (II" 

u-l'liillY;111l hi/lh \Idu~ Pl'O(\U.'.t... il i~ 1m ,)J',..rn. 

1\ i,w.1 {,IT.lI1 <lj """"1 l'>!1 I,,, ! h i!'l (,1I't, 

YlIllIl' 1'II~illH>I'illlt i" !wl JII!"t !Ii III P:I' <'0:.1 '<'111-

I illl!. lilli'S nnl It'll" 10 p",-fnnllll'..-" 11'1111., I'll s, i,-
1101 olhl'l· lypl',4 of I'II~ilil"'riill{ dilll'iplilll'fl, iii 1101 

upplil'lI thll'ill~ illil ial oIt'~i/l1l I'!furfs IIlld is : hi' 
SI~I1l{\ whrl't'\'l'r u\J\llil'(1. 

III ShOl't, \"nln ... I'IIj.!'illl't·l'ill/! i!-l II rrllp)ll'lli~nl nf 

" \ll'Od'lC'l dl'sij.!'11 10,,1 It fmlll 1\ fUIH'1 iOIl IIIH\ .'0,;1 

!lllmdpoillt, dOli I' in .-,,,\,,), 10 II""III\' IlIllXillllll1l 

"al"I' m;illJ! 111111'1' ''1'<'1'111 kllow!,'dj.!'1' of I'l'ol1omi,' 

I'll\' i 1'011 1111'11 t lind r('quil't'IIIl'lIls 111\(1 wil Ii u "!lsi!' 
ohjl'f'lin\ dilTI'I'('I11 fmlll I hilI of I Ill' nl'ij.!'i 1111 I «It'­
!'ij.!'11 PlIl!illt','r. ,,'h!'I'\' I III' (It';;i~1 VI'OIIP is (111,,111-

Inl'ntlllly t'llIIl'Pl'lIl'd wit h I h{l t1illi<'ult ip~ of lII'hit'\­
illl! l't"quil't'\l fllll<'l ion "y ~1l1l11' III Q llns (II' ot h!'I'. till' 
nduI' I'IIj.!'illl't'rilllC 1ll'llII p is l'OIIl'I'I'II!'I1 \\ il It 
lu'hil'WlIIl'lIt of thi!! drnlll't\ fund i'il: ;,t lIlinilllUlII 
r.ost. 

Fillllll,\', '-,K i:-< \Il'lirIl'111I~ rullo\\':;: 
Vllhll' 1'lIgltll ... rill~ IN 1111 nrxlllllZl'd ptfllrl .111'1 ... ·11'<\ 
III III1Rlyr.ill(l Ih" rllll<'lI"lI lit IIpf,·n .... blll'l)wul't' 

with Ihl' 11U1'l1OlW of odllevtllg tI\I' rt'Qlllr .... ' tUII'" 
tllIlI ot Ihe 10wl'''l ""l'rnll .'OSI. 
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Chapt.r " 

METHODOLOGY 

IntrcxludiOt~ 

('}'"l'tpr I dl.illt.'l.l Vllllil.' ('ngiul't"rillg lUI "I\ll 
nrganized "Ifort, di~ted III analyzillg the fun('tioll 
of dl'f('I1 ... ·1uu-qwltl'\' wjl}. the purpuse of nchievillg 
thl' required function HI Ihe lowest overall ('{lHI:' 

li\ll1 h"r. to dilltin$luish Y.K "fTorts from hnrdwar" 
tI~'fiigll engineering. it WIlS also point.ed out that 
hardware deeign engineers nre primarily mol i­
mt ... 1 III Il.,hip\·!' 11('1'101'1111111('" (functional) \"t'­

Illliremllnts in n.inimulll time; wherMs "nlue 
1"lgincors lire primarily motivated by the goal of 
minimizing "001. AIHo, it wnsstnled t111lt vllllle ell­
lCillooring ~frort8 should h!' I\pplisd after the goals 
of hardwan> deaignPI'S hav!, bNon lIehi('wd, or III 
11!8st achieved to thl' eJ:tenl Ihat design6r8 will 
recommend Ihllt n prot.otype unit of hardware bt> 
prodll(}.·<llor opoml iOlml testing, " 

Thill ('haptl'r fOCIISl'1l on how value engmoormp: 
iH acromplish('d, 1'110 Beven basic elements of 
vulue engintlering methodology are fil'8t preBl'nted, 
followoo by A gt"1lE'N) di8('u&lion of the met.h­
odology nnd dlltai\Nt diSC'ussion of each element. 
.\ d(>lnilf'(1 ('U&> hi!llol"Y nllt! 8ewmladdiliollal Nt­

nmpll'8 are Rupp\it'd 118 l'xhibits to tbis chapter to 
i\lustratll tho applicAtion of Ihe mt'lhodology, 

Seven Basic Elements 

Th"re I\loa Hewn ba~i(' elements· of the value 
"lIgillc.ering Illt'thodo\ogy. Thl'oo elelllents al'S nol 
nlways distin(,t and SOPIll'nI(>--i.l pl'nctict' tht'y 
oftl'n Inl'rge or oVt'r!a!). Tho SOVI'Il I'lementa are: 

I. Prodlu'f Sell'diQ,/r-The Sl'lectioll of tho hard­
Wllre system, s\lbsystem or rompollent ~o whi('h 
Y.E. efFol'ts aTe to be Applit'.d; 

~. Dl'tt'rmitUlfion 0/ F1I1Ictionr--The nnalY8is 
IUld definition of fUllrtion(K) that mUBt bl' per­
formed by thi!! hnrdwal'tl; 

a. Inl000nltlJion aQt~";'ng-The pulling to­
gpt IIt'1" of a\l SWrtint'lIt fa('ts eOI1('erninll the prod-

ul'l: pl'~lIt "Qljl, IIU'llity and reliability I'equire­
mPIlIs, dt'\'elopmellt history, (Ole.: 

... "t'I!('lopm~t1t oj .·lItff,UlIh·f'6-The l'teal iOIl 

IIf idt'nR for allprnnti"M It) thil! E'~AbliRhoo design; 
a. ('mil A fUJlY,,;/f 01 A ltt'l'TIllti1)I'R--1"1.1' tlev~lop­

ment of f'Htimates of thi' ("osl i)f alcerlllltivea and 
! htl Hl"ll'I't ie,1I of one or mort' 01 the more economic.al 
altel'llative!! o-_,r furdlel' testing of technical 
fl-asibiHty; 

6. TtJiltit/{J lltld "eriflca!lon-Prool th"l tho 111-
tPnlatiVl'(II) will not jeopl\rdiu. ful6Hmsllt of per­
formll.noo (fltI1l'tional) requireml!ntaj and 

1, Propoltal .\ubmi8Riot~ and Follof.o-up-Prep­
aration and slIbml68ion of n fr.rmnl V.K change 
proposal. . 

To be lUI orgnuiUld di8l'iplino, II. vnhll' engmeer­
ing \'fFort qhould IH' comprised of all III'ven 1'11'­
OI(,lItS. III IIOll!" prot'uremcnt n~nl"ies or ('O:lt!'flct­
illp: firms, thNll' t'1l"llIpnts of the V.E. job an' 
"H('Ilt(t'I't'd" Ilil ""ollaternl" responsibilities na;igned 
til tll'lIi",l ongillet'I'II, pl'tKilll'tioll l'nginoora, pur· 
"hlllling IIporilllistli or engil1~ril1g "08t analysIs. 
Huder the assumption that, collectively, valut> 
(llIginooring I'froNs are being Ilccompli!lhed. How­
t'V(lI' under Ihf'fN' ,':r.'unl8tanoes. it is prnctkaliy 
. '., I t I I ~"t _1 ,- To' 41f ..... a. t 1.a.· In~pl\~!_'\_{' .0 p.~~"! !!~t. ~-."J' •• ~....... • ...... ~""".''''' ..... '., 

Ill't' too dilfuR('d and too of tell ginm only lip­
IIpr\·ice. The premi!lf' UpOII "'hil'h thi8 Handbook 
iii based is thai valut' engillool'illl( is (01' loall be) 
nn orp;ani1A'll, eff('{'1i \'0 dl81'ipliue Oil y when per, 
somll'1 d~"otl' I heir lull timo elforta to all 96VI'Il 
.. lel\lenl8 of thE' V.K job. 

Another m(>l\ns of deseribing Iht' Hubstanoo of 
tht> peven elementll is to point out tJlat doing thelll 
IIl'Ovides al1l1w\>1"!1 10 tht' folIowiull qu~iol18 about 
Il prottlll"t: 

• 'What ill it? 
• Whl\l dmH it do t 
• WhAI tI(I('lI il ,·~t! 

·~x&DlI'I"" of Ib~ .ppllcatlon ot tlt .. ~ ""ou OJempn11 ..... pr ..... 'o'd Ie ICltbibU. 1 Ibro~lib T or UII. "".rhor. POll"" I!I Ib ... ,,.,, 
2~ J(.blbll 1 I •• tIo-r.uod c .... blolor1 at the .ppU ... tton at V.E. m~tltodololr" Exblblt. II Ibl'OUlb 7 ..... cbbrt'Tlot'" lIIua'raUo ... 
appllt<l lu a "arlo~ at produ~l. 
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.(jJ Wiw.t is ir wOl'th i 
I) 'What else might do the jt)b~ 
S Whnt tic tll{'Y l'oot I 
* Whieh is the least exp0Ilsi'f~ ~ 
• Wlll it meet requinomtmt.sf 
• Wlu\{ is 1l1/'JM1ed fo impltlouel1t ! 

Product ~redlC»..,.....EI.rn.f)nt One 
'I'hn amount oC reBOuZ'reli which C41l be allocated 

to tba VI\!110 enginooring funelioll iIJ. limited, 
TllorefofO, it is of the lIt1no»t importl\.llCe that 
these I'carca l'6IlOIJfCOO \)(\ llPplied whol'e thel'(l ; 
high pDUlIltial 10\' COST, rednctioll. In ether wQrd.'I, 
value .mghl~eriHg should C{lilCentl'at~ on pr~hlct6 
F.'xhi( '. ;ng 11 igh tl)tnl f'1)fjtS ic 1'61!tt'~'n to fUllction 
perfol'1""d, 

Th4.'t6 (H't\ guid£lUne:; for sel~.tillg the Pl'Odllctll 
which seen) t.o h6"'6 tlill highe..qt CQ!;t 1'6l1uetioll 
pot6otial, BecalUl'Il this (li~mel\t, Procinct ~('!~" 
tioll, of the vrduo engineering methodology is !llI 

vitlll to th6JVoraB SU1'(,,4;!s.<! of the V,E, pl'Ogrnm, 
lind is sufficiently complex that it. J'elfuires ~x­
tended discussioll, those guideline(! 1l1'(o presented 
seplll"ately in Chapter III, f'1-Itel,h\ for Applyin~ 
Value Engineering, Thlls, the emphasiH vt thill 
chapter is on elpments two t hrollgh oovl>n of til(' 
methodology, 

Determination M FUfldlon--Element Two 

By function is meant I he pu I'pose 01' objet't h'(> 
of the hnrdware (BllmystenH! or .'ompollenls) 
IIndol' cOllsidel'lltioll, In silllple 101'1118, fUllrlionnl 
l'equil'6ments are those explil,jt ppdormnlll ... l'lI~I'­
lll'tel'istil's thlll must be pO!!''!e.~.d by t h(' hnl'l!wIlI"(, 
if it is "10 work." They define Ihp li,:~its (If ,\'hut 
tIll' hurdwnl"t' III l1!<t, bl' nble to do ill I"('llliion to tIll' 
IIl1'ger systelll of whil h it ill II purt, The met hod 
fill' <loin/! this "W'lI'1{" is orlly implied by th('ffi\ 
paif'll'li IIlIII'~' I't'll'd n'llIpntH: i! is t hI' desiglJer's jot. 
to mllke this method tangible IUld expJ "it, TIlliS, 
fUncl iOIlI.! reqllirelllentH nre the ends t hili imply 
the mellns (i,~" th!' hnl'dwlu'l' dl'f-Jip:ll) to pJ'o,"id~ 
fOl' these ends, 

The definition of f'lIJrlillrt ill l'xplit'it lJuulltitll' 
tive t.eI'IllS is Il diffimtlt tusk. MI~Il'y t.imm 1 hOlt' iB 
II tl'mptatioll to look III Ihe produ!'t lind !lIly it dc, 
fin<lS requil'ed funl'tioll, ,\I'llIlllly, t i1(1 d(l"ig-III'I' 
oft('n IlSSumeH tllllt rel'tllill flll\t'!jon~ "rl' l'I'quin,d, 
ThuR, mllny of the belll'lirs of dl'lilliug I: " fUII<'tion 
Ill'll obi ui lied when the vlllue cngiJl(l(,I' dl,/i/\('!l pre­
:'il!(!ly which ('llfll'lIctl'l'i .. , il'~ of thl' d!,Kign 111'1' re-
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qll ired, Oft!;'u, <:otnponents of thol pJ.'odllCt (or ~h" 
produl't il'!l,I1) I'll!) be eiimill/lt(ld, foil'! the emil'e 
n~mhJ'y 01' !lynll'Hl nti!1 will wnd! slIlisfartol'ily, 
'W1nm this (!{"(\UI'3, tlle id.elll of \'Illue enginsrmn/l: 
has been ~dlleve<l~-{!limjIlRuon of 1111 UJm~('\lS8I\ry 
t~ompollent with ~ WD% ,-"Qst l'otiU(:rioll, 

In Ilth~ll:pting tu ilelino fUlH'tioll, it is heJpful to 
the \'(~llle engin~er te, descl'ibe it in the fOl'm of two 
worda: {Jll~ verb I\nd on~ 1loun, For eXllmpl<,\ ill 
the (moo .)f It thel'1ll0nletl'l". the basir funrtion is 
"regiiite/' remperatul't>:' Thei,' 111'(' two 1'l'I\"lJI1~ 
l01' 80 l'l'gtl';~' inj.!' the tlefinit iOIl of function: 

• Tha u:,x. 01 two ""01'<1:1 In-oid~ tllt' postlibility 
of cmnoilling fUllri iOlls I\UU Ilttempting to d~ .. 
l~.lle lIIore (hllll c,w Mimplp !1IlR'tion Itt (l. tiwe; 
Imd 

~ The llOO of tWI) simpl~ wot'ds \villllchie\'\~ thl' 
lowest level of nbstl'nction possibia with 
wOI-da: th<:> idelltificatiHIl of thp fUlwtioJ! 
should 00 I1S Sllt"'ific II.Il pOBsib~t', 

Tho \'nl!ll' engineer t,hould ile cUI'efullo id~ntify 
ILl! l'equin-d ftlnt'l iOIlS, Wh<>:l b"I' !hey nrp pl'imlu',Y 
01' w{'omhu'y. 1<'01' eXllmpie, " lighl Slllll't'{' also 
\lilly be I'l!quil'ed to withstnl'1I1 Rt".'ere em'iroll­
mentnl eonditiolHl 01' 1\ l"lIIe1le Illso JHI\y Il{' requirt'll 
to l'."Odd(' to!' locking, .\ccHmte df.»tription ,)f 
l'l\rh l'e.quil'ed fllll<'t ion irl qUll.llti'tlti ve terlJl!! is 1\ 

I'rt'('('quillire fm' !\IICC(,t''1flll vnhl~ en/Zinooring of 
the proouC't, 

InfC»'maflon Gath~rlng-Elemen~ ThroQ 

Om'l' hllVillg tit'tillt'd the flllH'tioll, the value en­
gineel' next (,lIIilnl'ks IIpon Iln inlensl\'o informn­
I ion g-ut hl'l'illl! '-'fOl" in I wo phl\R<'R: (I) spl'eitic 
infol'mntion aholll till' pl'Oduct it S('! f, RIICh nf! 
{'o!o!t. or the PI,(,!II' 11 I dt"~igll, Illllllit.y and 1'(\­

lin.hility reqllireJnl'ntw, Illllintnitlllbility {'hal'or' 
ferilltil'lI. volllllle to I , pl'odut'cd, devolo!.ment hiA' 
tory, et<-,: lind (:.!) Il' ,wl'lIl iI/formation cOllcerning 
I hA t('('hl1()lo~,v of Ihl' pl'ollnct, ill('lulling pl'CBonl 
!llnlp-of-thl'-nl't. \'l'IHIOl' flOlll'('(\H of !olllpply for ('Olll­

POlll'IIts of th", itl'JII, IH'Ort'l!He9 tn ltl\ I'lnployed ill 
itB IIInnllfnrturo, Ilnd (!st~Lblishm('nt of contact with 
ilJ'livi<iunls in Ihe OI'I"'Uli;.:ntioll who hn\'(' t('~'hnicl\l 
knowledge of this type of product, 

A, Sprcifir Illformlltion A bout tlte Prlldtl~t 
The vnllie plIg-iJl('.l·1' should rompile nll in, 

fOl'llllllilllJ 111,0111 the I'I'Ot!III·t under study, within 
the tillle ronlltl'ainl" of tlal' pmje('t null to Ihl' 
Ul'Bt of hiA Ilhilily, Pnrti,'uhu' l'IllJlhnsi!. must ltt· 
pln('ed upon gl'tt ill/! Ill't'lIl'lLla ,'oKI dRtll 011 tIl\' it.l'1ll 
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I\H prl'~ntls ,ll'.!tigl\\."d. 'I'his will /''3tjliil'O cont:aet 
wit h (',},t (lsI imllturs, ('ost 1\('('olll1tallts, purchasif,g 
pel'SOIlllt'\ nUll any c)thel's withill the orguniz~tion 
who mlly ha\'{, ('oot. dntn. Obvi.ou!lly, all aOClU'tlte 
eomr,nriwil 0\ uhel'l\ntivl' ,'osts with pl'l~sent costs 
require!! IH'eds(I I'OO( dllt.l~. No elomen~ of cost 
should be overlooked. Uirect labor, mllt~ll'ial, and 
illctory bur.Ii(·n-o.lJ ml1st 'be inclmied, with a 
CI\.I'!ltul ;jiBCrjInilla~io." oetw~lI the fi.xed, oomi­
\'Rriabll', I1wl vo."iaHe it.ems of fae.tol"Y burden. 

In addition to oht!Vlling all aYllilal>le coat 
information, it it; llecessury W pull toatltl,el' \<.n 
information about tho p'll-fm'~nl1nce of t.he iUllt', 
All a.pplicable 8plilCilbat.iom~ fmel ~alldar~!s must 
!xl analyzed to determine all requirements of tl.:' 
product. It wili also 00 nooessaty to assemble all 
dmwinW3, tech data. sheets) tooling descri!,/~j(\nH 
!\nd any previously Ilutborized engi.'1ool'ing 
changes, The more kllowledge tk~ valuc enginool' 
hM concerning tho product, the blltter job he will 
he nblt· iodo in determining if there is I\. less oxpell­
sive way of achieving the required function, 

n. Oe'Mralln/orlTUUi{)n About eM Produet 
More than just specific knowledge about the 

product is required if It thoroup:h study is to be 
done. It is essential to possess, or have e.oce..qg to, 
nli available information concerning the partic­
iliaI' technology invoh'ed, Awareness of the latest 
developments in the field is required, A particu­
larly good SOUI'('e of infOl'mntion is provided by 
specialty vendors, who supply components for the 
type of product und('r study. The value (lnginoor 
Rhould familiarizc hlJ.lself, to the maximum prac­
tical extent, with thp. various manufacturing proo­
ll8IIeB tlll\t may be employed in the manufacture 
of the produr·t. He shollld ftvail himself of any 
kno\vled~e \cn;lcerning tha particular product aron 
which may exist, nllywhcl'e in the organization, 
Tho more information brought to bear on the 
pl'oblem, thr.· morc lihely is the pOASibility of sub­
stantially rl'ducing tlw ('ost of the prodll('t und~r 
!!tudy. 

Development of Altemath'es--Elehltnt Fot;i' 

At this point, 1111 intimute knowlcdw. of tIll' 
item under nnnlysis hns been rleveloped and a 
hllsis (01' th!' most diffi(,ult lind intangible portion 
of t 11(' PI'O('l'SS fOl'll1ullltNI. This is the creati v!' 
pOI·tinn of till' \'R111e enp:in\l('l'inp: activity Imd, de­
prlldin~ upon t hp individUlll or iTJdi"idUl1ls in­
vulv!'d, IlIP"Y tnkl' many fOJ'JIlH. The pUl'lJose is to 
~~IU.·I'nt\\ idell8 lIi.lOUl tilt' itelJJ's fUllct iOIl fllld design 

.r 
c ·~!·~~r~~ -::-~t~: 

Ilnrl con{'ei \'(, of mOl'(I eoonon,ic~1 lind Ilqunlly effec­
tive menns of perf()/"ming the S!\ln6 fUllction. 
A Ilalyliool .: .. ethods, itemti \'e :net hods such RII 

check lists and Ul'strurtlllcd pl'occd\.f0S &uch lUi 
braillstormil~g may ak.o play II pRrt in this P\'OOOSS. 
Whatever methoo~ n\'0 used, tbe basic pUl'{JOSe is 
to create R Ber\l6 of alterDst,iv() designo, all of 
which will guftI'llnteP. required function, and ono of 
which will, hopefully, redu<:(I cost, There follcW'S 
nil llbbreviated cli"ck list, directed towarrt moohan­
icnl types of items, which provides 11 series of use­
fd <}uestions.. 

~",Pfp;MI {'heck l..i&t /0'1' Use 1!'" Lifwe/opitlg 
Artr;rrlG.twe Jluig1l$ 

• ('1m tht. desip:n l~ changoo 10 elimiunte the 
part? 

• ('1m t·he. pl'l"!!6nt denign be purchased at lowel' 
l'ost'l 

• Ciln a. standard part be used' 
o Would RIl altered stan<iRrd part be mOl'e Ol'.()­

nomicn!? 

• If the plllt. is t(J improve IlppearallOO. is this 
justified! 

• Is there tl. less co!:ltly part that will peJ'forlll 
tho SRIIl!:' fnnctioll1 

• Call the design be chnlllted to simplify thl' 
plLrt ~ 

• WiII the ll.esign pelmit stllndard inspection 
equipment. to be used 1 

• Can ll. part designed fol' other equipment bl' 
I\BCd~ 

e ('1111 II less expellsi"e IIlllterial be used? 

• ('all the numbl'\' of £Ii ifol'ent mllterialR bt' 
I'Nlured1 

• Al'e thel,(, Ilewly uevl'loped materials thRt ClUJ 

be ,'8('d? 

.11 a~hini7u.l 
• Are alllUl1cliined surface .. ; necessary ~ 
• Will II l'OIlI'!l('I' finiRh he ndequntl'? 
,. Does closij..'11 PPI'lllit the use of standnrd cut­

I i tip: tools? 

• Are tulp1'I\1I1'l'!I l'!O!ll'I' than they need be 1 

• ('nn IllIOlhel' IImtpl'illl h!' URl'd thRt wou\c\ 00 
('./Lsil'r to mllC'hill(,! 

• CUll n fntltell!'r Ill' 1l1le.! to (·)imillllt.e tapping? 

• ('nil \H·ld nlliH ht· \l!led illstl.'lld of n tapped 
hoI!.'? 
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'e CRn two or more paI-W be colnbiutld in one? 
It Can pal'ts be made symmetricnl f 

• Is there a I\(\wly developed fostellG!' 10 spood 
asoombly! 

.. Al'O a minimum lIumher of !uu'dwll!'e sizes 
used? 

II Are stock l'A>mponents MIled for where 
possible' 

• Can roll pins be used to eJiminllte l'eaming? 

Rpwi!icatitJn8 milt .lIto4ldlub 

• Is there !I. standard pltrt t hat ('fill l'eplac0 n 
manufactured item? 

• Can an altered standard part be used instead 
of a special part? 

• CIUl any spedfiCfltion be chlmp:ed to effe<-t 0. 

('Ost reduction? 

$ CRn standard actuating devi('6S be lIsed, SH('h 

as cylinders or IlOOr motors' 

• Is standard hardware used 1 

• Are nll threads smndard ~ 

• Can standnl'Xl cut.tin~ tools be Ilsed? 

• ('nn st.o.ndr.rd gauges he used Y 

• Is mat&ria1 availilble with tolerance Ilnd fin­
ish thai-. will eliminat~ machining? 

Cost Analvsis of Alhtrnativos-Element Five 

The various alternntiv(>S developed ill thl\ 1'1,(,­
Vi01l9 step of the V.l';,PI'O(,eBS next nl't> ~l1hjl'('tt'd 
to R test of their economic fensibility, Thnt i~, 

E\llCh alt.ernative is cooted, with the gOld of filldill/.!' 
t-he loost c{)8f,ly, the 1\6Xt least costly, lind HO on 
ulltil !Ill !I!te!'nI~tiv3S Ili'e i1ii11{t't!I\('('ol'clinp: to cost. 
This, then, permits dptnil!',d tedlllil'1I1 (nud !'co­
nomic) study of tho nlterllntin's 011 II priol'ily 
hasis, with t.he hight'st- polentinl slivingB alterna­
tivo first, to detennine whether ,he nItOl'llativlI 
will leau to significnnt. ('!')St l'edlll'tioJl, It Illay 
,.Iso I'I.Woo fUrthel' elTolots III den·loping- nltel'llll­
tive.'1 or llltty lend 10 n CllI1l'ellntioll of Ihe V,E. 
study, since it mil)' ~how thnt 110 allt'I'llIlti,,!, is 
significn.nt.ly 1(,.';8 "ostly tlulII tht' "1'~llt 1I1('(-h'lIl 
of meet.ing J"e(1" i 1'6(1 fllnl'! iOJl. 

The costing of Illte1'l1ntivl',q Hhould IlIke pltu'l' ill 
two oroad stepM_ I<'i l'St, IL gl,()SS "OHt I'st imlll c is 
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mnde, Sooond, bnsed 011 t.he ~"T0S8 estimate, mort' 
detailed nnd I'efined o..'ltimnto.'l (U'O pl'eplIl'elL 

A, G-ross Cost Jr.'stimnti1lg 
The pm'pose of the grC''>s e.~timnt6 is to RITh'(' 

lit quick indie:\tiolls of the relative worth of thl' 
nlteruntiv6S AS wen as to rank them, 

The gl'Oss ostiml~te lI\uy be nol hill~ 1II0re I hun 
nil estimate baS(',t on complu'ing the el"mcnts, mll­
terials and PI'OCe.'l.<;eS of the nlOO1,mtivo Imd tbt' 
original (or ]>l'6S(lnt) method of provirlin~ fill\('­

t.ion, lTnlos. ... thllre I\l'e sig-nifi(,IlHt diil'erelll'e.'Y­
fewer parts, ellsicl' to llSS6mblll, Ie.c;s ('xpellsh'e 11111-
terials-the (literlll'.tivo pl'Obaoly ill lIot si~nili­
('.antly ootter Ihnn the orip:hml. ,\lth()u~h it 
should nol be discurde<l completely, it should he 
considered fm'! hill' only IlftCl' ~l'OSS costs ()f 1l1()I'l' 
l>l'omisilJg ILltt'rnatives IUlYe heen t'stilllllted, 

B, /)etail.ed Oo~t E.~t;7I!ati11{/ 
-\.8 preTtously descl'ioou under element thl'ee, 

Illfonm~tion Gat.it(will/Z. the ol'ip:innl (present) 
lIlethod of providing required fUllctioll is costed 
liS l'urcfully Ilnd nceUl'llt~y as possible, Si.nilal' 
e/fOlt is I'eqllil'cd for ench Illtol'nMi,'o method of 
pl'Ovidiul! I'equired fUllction whi .. h IIPlwm'!l ,() 
have morit, bused QI\ the gross e\'1I11l1\Iioll of I'ost 
lind teehnicnl fansibility, 

The detailed costing pl'(){'e&I!'- step-wise, with 
61lch slIceeeding step being pet'formed only if the 
pl'CCecling step shows that, the nllel'nntive is still 
II ~ood cost l'eduction ('IUJdidate, Most of thesl' 
steps lu'e t.he I'esponsibilit.y of the vahle ellgineel' 
or villue tenm doing the V,K sludy but, liS will 
be shown in Chnptet' I V, sollletimes 1\ final decision 
about Ihl' ('ost lind sll\'ingll frolll II V,K pl'Op()slll 
{'llIlIlot be <ieferminl'd until the f()l'Il1al Pl'oposnl is 
I'Oviewed by the ('ustomor, 

Befol'e listing each of these ste,l>'ci, it. is illl­
po!'ttmt to re~('mplui5ize ihll! Y.E, hl\s lUI its pri­
I11Il1'Y /!(1I11 the IIchill"ellwnt of true ('os! l'lIdUl~tioll, 

Thlll'efOl'e, l'ost estilllilies must be liS ('omplete and 
n('cumte as possible, It is nxioUllltic thut cOllsist­
oncy ill milking lIIell5111'ements I'l'tiu('('r. ('I'I'Ol'" ill 
eOlllpllring th£,II1, Th(,l'efol'l.', it is llllllldntory thnt 
whatl'\-el' estimllting nPPJ'()lIch nil organization 
hikes, it bel'onsiHtelltly IIppEed, MOI'e IIp&'iliclllly. 
\\'hll fevel' met hod is used to cost the OI'igilllll ()I' 

pl'usent method of pl'oviding l'(,'luil'cd fUII('tioll 
IIlso should be used in "osting Idh·I'ulltive.'l. 

The Hteps in the <ll't II i led cost Illutlysis Iln': (I) 
('stimlltillg' the nllmlwl' of units to whieh Ihl' 
dml'ge will apply; (:l) est illl'lting Ihl' yariahle 
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('(Jot. of llulIlufnct.ul'ing the nltel'lmt.ive; (a) MH­
ITlftting the fi:1:ed costs of manufacturing the nltl'll'­
nntiv{'; (4) estimnting all of the costs neeOllS.'\ry to 
implllment the chllllge into pl'oduction; and ([») 
~t.imatlng the logistic costs of supporting and 
mnintnining the altenlative. A detailed descrip­
t iOll of ench of these steps and of theh' use follows: 

1. Hsfi,lIwting the nwnhC1' of UtlitR to 11'hkh 
thl' nhalTl1le 1uill apply 
In terms of the unrobel' of units of product, 

r, subcolltl'nctor or fI. prime oont1'llctol' shQuld meas­
Ill\' tl)(\ npplicnbility of R V,E. clu\I1ge propost~l to 
those units that will he produced nfter the c1ll\llge 
i~ implemented, tiS provided in the procurement 
ccah'acls then ill force. 11'1 these deys of aceel­
el'1\led obsoles('.cll(,.(l llnd changing defense requir('­
menls, plan8 fOl' flltm'e plwurement eontrn.ct8 tOl' 

IIdditional units of prodnct Ill'e very sunceptible to 
('t\l1celllltion, Thelv~fore, to be l'enlistic, the esti­
lIlfttea of total sl\"ill~ from a V,E, change should 
I~"ply to lInits prodll('ed uuder the contracts in 
force, 

Th(' estilllllte of the time requil-ed to imple­
Illent. the chllllge should J.x. as cOllserVt\t iva as die 
& .. timat.e of the eoot of implementing the challgt', 
It should reflee!. allowances fOl' delays in the pro­
('('(1111'6 fo\' ('\'I\luRting and lIuthorizing the dllUlge 
proposl\l and delllYs in the pJtmuing and eltecntinl{ 
nl1 ! 11(> (>ngineel'ing, purchllSIII/l and m1lllufn.ctlll'­
inl! joUs thnt. hnve to be done b6fore uni!.'! inCOl'­

pnl't>ting the V,E. clumge call be produced, 
2, E.~fim(/.ftimg the I'Il1'illblf ('oRt of (hI' Il1Ier­

nJ'lth,1' 

This step is ('onC6I'ned with the detel'lIlillll­
tioll of the Yllriabl(l portion of totllllll1it ('ost.; that 
is, thos(' \'ompom'llis of I'ost wludl CIUl bt> identified 
with each IInit 01' p\'oduct, 01' IU'6 incurred in direct 
p\'oport ion to the IIlIlIl \)I,\, of units Pl'Olhl('{'d, Sueh 
('osls fn.ll into two ('ategoril's: 

• Dir'l.'ct lnool' Imd direct llllltel'ial normally 
menslIl'ed nnd nccoullted fOl' on the bllsis of 
the product or it(>m in which they nl,(> ('011-

snmed; and 
• Vlll'juLle items (If burden slIdl as inspoctioll 

('OSls, test nnd shipping, IUld other items oftt'll 
ill(')lIded III burden. ~ome of th{'s(' it(>llls limy 
hllve to be I18tilllaled lind olhers IlIlly be- d('­
I'in·d from txist(,lIt stlll1dlll'd l'O!'lt~ 01' cORt 
history, 

Once the "ariable costs al'0 determined, the 
ba.lu,IlOO of tlle e.ost estimating is directed at the 
definitioll v, the various fixed CQl!t.s which must 
be met. if the alternative is to 00 adopted, 

3, !'stitrulting the ~ coats of m.anufar.tu1'­
ing the a'tternative product 
Care must Os e:tercitred in arriving at up­

l}l'opriate fixed costs to chni"ge to the alternative 
method. The evaluation should reflect only those 
fixed manufacturing expenses that would ~ 
changed if the proposal Wel'6 implemented. 
Of too , I\COOlllltnuts charge products with expense.'J 
of organizations, procedures and facilities that aI'­
tually would not be nffect.ed if nlwrnative meth­
ods were implemel\ted, Those t.hat are affooted., 
however, must be covered, They would include 
such items as j)roporty taxes, heat, light, property 
inslIrance pl'(>minms, slIhll"ies pl\id to supervisory 
IUld teehlli(,l~l pel'llOlIIll'1 who phm and control 
the production u('.tivities and depreciation ex­
penses for the building Imd equipment 1l8ed to 
manufactul'll and maintain the equipment, again, 
if they change booause of implementing the al­
ternative method lind {)nly to the extent to which 
they will change. 

4. Estimating the casU of itTlipkmentifl{! tlu 
change mto lY1·od,wtiQ1/. 
These expeu86S are generally understood to 

(,O\'eJ' the costs which t.he manufacturer incul'S ill 
/.teUing the chougIls into production, Among thelll 
nro the following: production engineering design: 
fabricntion. installntion and mllintenanoo of new 
tools and equipml'nt; d('velopment of new work 
methods needed to implement. the e.hange into the 
mlillufnctnrinj!' process: training of p4ll'8Onnel; 
expellS('s fot' the Il\bol' requil'6<l to install or l~-
1II'I'nll!!'" Pl'o<hl('tion Rnd/or test. equipment; and 
pl'odu<'t. desi/.!ll nud test engineering wOl'k 10 altol' 
existillfo! prollul'! urnwings, dillgrams, test speci­
fic-ations, inl'ludillg tht' work of disselllinntinp: this 
illfOl'mntioll tn a,llll~l\('iw; alleeteu, 

0, E,qtim..al.ing the fogistil' costs of RUllPorthl{! 
I£M mairifllinitl!l the al.ter'native 1Mtlwd 

Althou~h the group 01' person doing the 
V.E. job pN,bahly lUIS limited knowledge of the 
IO/listil' ('osts which would l'eSult from implement­
in/! the alternl\tiws den·lopNl by his efforts, he 
n6v(\},theles.<; should idenl ify and covel' as many I\!\ 

possible, AmonI!' them 11r6 the following: Rdapt­
inl! the V.E. dUIJl!!c til produ('ts Itnd support-ma­
tel'illl alroody ill th .. fi~ld, disposing of stocks of 
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SpM'e pal'ts ah'Oftdy provisioned, adapting 1I111ill­
teuance tools and ttlSt iaciliti68 (or pl'Ovidillg lit'\\" 
on68 if ll0008S8ry), costs of restocking spare Rnd 
l'e}lsil' pam, preparntion and publicatJoll of 
ohanges for operating, U\Rintel\a1\oo IUld supply 
manual&, and revision of tJ'llilling Pl'OredUN'B and 
documents. 

6. Filial f18e 01 tluJ (Jod data 
Once the pl'eC«ling oosts, both fi~ed Ilnd 

variable, have boon (lStimated lUI I\ccurl\tely Rnd 
thorougbly I\S possible and the IlUml>eI' of units 
to which the alternative mer hod will apply has 
been estiml\ted, the e<'ollolllic fMsibiJity of the I\}­

ternotive method is easily determined, The dif­
ference in variable cost bet.ween rhe old method 
.. nd tlle 81~rnl\tive is multiplied hy the \\ull1bsr 01 
units. From tlle116 ItfOSS Sftvingil, 1\11 fixed ('ost~ 
must be deducted. 

In addition to fixed costs discussed in thl' 
previous soops, costs of couductiug the V,E. study, 
costa incurred in the illtlllllgement l'e\"iew of the 
V.E, propo8lli, costs of nell'Otinting Contmd 
Change Notices, Rn<:: administ.mti\·e halldlil1~ I1X­

pellses must also 00 deducted. OrigillRtol"S of lU'O­
posals must. develop f01' most. of these latte-\, al~IIS 
1\ scllooule of sUl'Cl\arge.'> to 00 I\l>pli(){l ap:llinst 4,'I\I'h 
V.E. change proposal A/!llill, ,'ollsistl'lH'Y ill liP­
plication iSllecessnry. 

If after deduction of aU fixed costs from 
the gross snvings, the net. SllVings ftl'e substantial, 
the alternative ffidhod is (l('ollomically ft'llsibit'. 

The cost dllto. de1'i\"ed in nnnlyzin/! Illl IIlrrl'­
ll&tive can be used in other ways, snch Ill'! calcu­
llltir • .!\' break·e'-cn point, figurjn~ rotum on till' 
V.E. investment and fot· futllN' l'eferl'nce ill pre­
pariug cost estimates for similar hardware items. 
Of course, its fil"llt use will be in pl'e.pl\ring the 
formal V,E. chlmge pl'OposRI. since thill is tlw 
hAsic e\'idel1~ snppOI-ting" adoption of the 
alternative. 

Testing and Verification-Element Six 

All ecollomi('ally feasible alternlltil'es de>veloped 
ill the V.R. study IIlllst Ix> testl'd to enS\Il'e thnt they 
will provide requiN'd function. If t hey do not. 
they are rejecte-<i f1'om furth(>r cOlIsid('rntion Ull­
less modified to meet functional requirpJl1(,lIts. 

In Iissessillg technicnl fl'nsibilily, elldl l'l'quired 
{ulI('tion is pXRmilled III t1l1'1I. .\s pl'e\'iollsly 
described, primllry nnd secolldRry functions are 
ol'igillalty defined ill terms of whllt the product 01' 
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item lIlust do, with w bat nccUI'IIcy it lIlust per· 
form, how dependable the product must be and 
under what. environmental ('onditions it lJ1!lSt 

o~l'I\te, In additioll, l'tlquiN'.d fUllction mny in­
('Iude elements related to opel'"t iOIl nnd mnintell­
nllce, such fiS snfety, ('I\se of repnir Rlld accessibil· 
ity, etc. 

The v,,)ue Elngillf-·· atfempts to determine 
whether the nlternlitive IIll'thod meels ench of 
t hase elements of l'('([uirl'd flllld iOIl. 

The following {Ztllleral check list i'i 1'('{'()llllllCllded 
as 1\ starting point in llSSl's!ling the tedmicnl 
fel\sibility of IUl Illternnti,'e lIl('ltliod. The ('het·k 
list should bo refined ill detail ('vel"), time that it 
is used, so that it includes each llnd e"elY specifiC' 
fUIl('tiollnl l'W!lIireml'nt of pneh e'nte/l"Ol'Y . 

General eked .. [i.,t /01' 1'f('}miCrtl FrllfJ"ibiJif!1 

• Does the alternative pl'o\'ide 1I1'('pssnry POI'­

fOI'lI\nll<'O l"Cquil'emeuts? 

• AI'9 quality requin>lIll'llt!i llI!.'t by the 
altern ativt' Y 

• Are relil\bi Ii t Y \'(1<"(\1 i l't'llIen t ~ I\wt by the 
altel'llnt i ve ? 

• Is thfi altemntiYf\ COlllplltible with thl' systelll 
of which it i5 a part! 

• Are sdety l'eqllirollH'IIIR I!!e: by the Alternll­
tive? 

• Does the Illtl'l'untin' iJlljlro\'1' 01' lit Il'nst /lot 
reduce lIlnintnillllllilit,v c1IAI·ndel'isl ic~'l of if­
self or thl' systelll of whidl it is n pllr' '? 

flo Does the altl'l'lJllfil"l' pl'rluit nd('{ltlllte provi­
sioninlr, t1,.tnRpol"tilllr 111111 stOl'ing of Ill'(,(,.~­
sary SUppOI't JIlntl'l'inl {OJ· th(' ,,1I('J'lInti,"1' 01' 

system of "'hie'h il is Il part? 

In devplopjn~ IlIlSWI'I'S to t hI' '1I!e~! ions pose,l by 
tho dw('k list, tlll' \'lllIl!' I'lIg;IIl·.('I'illl! g-I'OUp mllY 
perforlll the t1!still~ nIld \'l'dt1clltioll 01' they IlUIY 
rnll 01, sp('rialists in their own orgallization, 01' 

e'onsultauts from othl'r orp:l\l\izl\tions, Librt\l'Y 
senrehin~ HlV.}' I:e n~dpll, detniled (,OIl1Plltl'l oper­
ations mlly he ill\·oln·,1. Pilot tests may he 1'1'­
qlliJwl, or e\'1'1l /IIII-I;('ull' fil'lIl tl',~(S, 

Depending 011 the 11111111'0 of thl' nltprlllltivl', it 
mny mry from (,itS), to IlSS('~" 10 I'xtl'l'lIll'ly diffir.uu. 
HI'g"nl'lllI'Soc; of thl' 1'('lnti,"1' I'HS!' or ditiif'lll1v of 
IIssuring- Ihut thl' nill'l'llnti\"1' will Jll'cwiul' I'I'CIUj,'M 
flJllC'lioll, il is IIII' I'pl-lpollsihility of thE' "'1111(, I'Il~i­
I\(',or ot' Y,K tl'tln! to estnblish ('olle'lusively thnt 
fUllctiolllll r('(luireml'llts nre mel. 
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i Proposal Submission and FQllow-up-El ... 

ment Seven 
01000 the V.E. team or value enginoor has 

I\ssured himoolf that Ull altenlative iB economically 
and teclmically fensiblc, lI.ud is the bllS! n.lterua­
tive of all developed, a fonnal proposal is pre­
PlI.red recommending adopt ion and implementa­
tion of the altl'rnative_ 

The prepareI' of the pl'Oposa.l should be guided 
by considering the procedures Ilsed by others in 
j'\'nhmting it. Sj>e('ifically, hI.' should view his 
prol>osal IlS othel"!! ·will view it. If the report. does 
lIot eommuuic-nte ('treet h'ely, the w:lole study is 
in jeopardy, 

In addition, consider the mnn, 01' the group of 
men, that will rood the repor!. The-yare busy; 
they want the fuets quickly and concisely, Yet, 
the repoI't must tell them n.11 they want to know 
IlUOtit something with which they Ilre 110t familiar, 
I»fore I\ud aftet' must be clelll'ly explained, The 
befm-e must he briefiy reviewed, The after must be 
imnified, Precise costs of both must be cited, In 
~hort, the entire V,E. study must be summarized 
{'onciaely and accurately. 

.\. standard form should be used wherev{\I' pos­
sible, supplemented with graphic material as re­
I)uired. Exhibit R illustrates slleh tl form. A 
stnlldltrd form is recognized, Ilud its purpose is 
illlllwdilltely undol'StooU: it clln be circulat.ed, re­
pl'Oduced and reviewed with more l'ffieiency. III 
large OI'P:1\lliztltiollS where mRny studies al'll un­
dertaken, Il stflndard form ('all "Iso be for filing 
Ilncl referellce, If R form is not Iwu.ilable. how­
P\'l'I', or if n mOl,{, I('ntrthy r6pOl't is desired, there 
lire II number of suggestiolls which may help to 
pl'i'Plll'C pl'Oposals which eommunicllte eiT('('tively, 
Th(l.'I(\ sllggest iOliS Ilre as follows: 

• The title should briefly refer to the item and 
the sludy. II should he followed by a sum­
Illilry of the problelllalld It "nutllh('II" desel'jp­
lion of the proposed solutiou. 

• Clarify whnt tht' it(,111 is, ",hili it d(}{,ll, whllt 
IlssNIIUly it is ill-IUld simill\l' fnl'lR 10 out Hill' 
your Rllbject. 

• Inclil'nts why it WI\S S{'\prtNi for study, i.l' .• 
Willi, IIl'oused your sU:lpil'ions IImm! its poor 
\'11\.16. A\Ao show why RIl\'illf!!' nre likely, 
poill! ill~ out for t'xllmp\(>, I hilt so mlllly thou. 
SllIlIls of t \11'10 art' uR('d ('I\('h yMl'. et('. 
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• }-{('\'''Ill the Illtel'nati\'s Illld provide 1\ ShOl't 
description of ita salient featul'69. 

• As accurately as possible, indicate in detail 
the savings that will result. 

• SUllllluu'ize the pattei'll of study, referring to 
t he sources of your dl\tll. Mention which vell­
dors or "rticles led to your selection of 
Illt.srllatives. 

• Com'h explanations aceordillg to the trll.ining 
Ilnd OXlwl'ience level of the roodet', Reports 
that IIr!' I',,\'iewed III tl lower level usually 
iuvoh'e In'oving the enginool'ing feasibility of 
the dlllllge with extreme technical detail. 
Technicians and engineers want such faeta; 
they !leed them to approve your conclusions. 
At higher administrative 1/3veI9, the technical 
det-nils cnll be summllrized while the financiai 
benefits lIlust he emphasized, Long-range ef­
fects 011 l>olicies, procur('mprtt. and applica­
tiolls UI'O more signifir.ant Ilt the higher levels 
of decisioll making. 

• Whpre it is nppropriate, mention the names 
Imd ('olltl'ibutions of other individuals in the 
organization. If the study has the approval 
of otlull' nuthorities, dte this us an indication 
of bl'Oad organizational SUPpOl'l. 

• Design the repolt to secure approval; all­
ticipllte objections Ilud ,pl'O\'ide the answers, 
Remembel'--if the l't'lldel' hl\s 1.0 stop t.o get 
1II0l'e information, the l-eport lIIay be dend. 

• The use of supplementary lIlaterial depends 
Oil the I\tltUl'(' of the mport, If it is long and 
1'0mpl(>x, simplt' rllluts, figures IUld tables may 
hI' tar mOl'e elfectivp thal1 pages of hard-to­
l'{>J\d vlllues, dates IUld stlltistics. Illustrations 
and photO!'; nrp alwnyF: n w(>lrome relief from 
pa:.re.'1 of text, A tnble of contents is a 1'('­

quil-ement when the l't'}>ort is long, 
By following the prOOl<iing sllggeritions, pro­

posals will be prepared which facilitate prompt, 
IlC('Ul'nte eVl\lUllt ion based primal'ily Gl\ the merits 
of the pl'Oposl\J-a desirable goal for the "'-.E. 
('tIOl'!. 

Onl'-8 tIl(' proposnl is submitted, if must be fol­
lowed up pt'rioriil'ally ill Ordll" to monitor its prop;-
1'('$. (A satnple forlll to fl\('jJitlltl' thi!! follow-up 
is illclurlt'd I\S Exhibit 11) The respom.ible vnlue 
cnginet't· should l'eglJlllrly mnks Il check of who 
haa thl\ proposill and whut its <'lIrt'('lIt status is. 
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OcensionnlIy, tliOl,() are delays in initiating evalu­
ntioll notion on the pl'Oposnl. In this cnse, »olit(' 
l-eminders to the responsible Authority may ~ 
necessnry. Follow-up notes should : 

1. 04"er help, if IlUY further c1arificlltion of 
the proposal is reqnh'ed i and 

. 2. 8t.1'OOS that <1elay in Pl'Oject nccoI,talloo will 
result hl a loss of savings, especially on current 
programs. 

As might be s\lspect(l(l, t.he pl'ee(lding is mMnt 
to imply t.hat the vn1"" en~il\eer 01' Y.K grolll) 
s110uld never let. a V.E. etJOIt die hecRllse of ini\"­
tiOIl at the evaluation IItl\~. Iustead. the cmlua­
tiOll nction should be carefully followed nnd gent.ly 
"lleOOled" as Jlecesst\ry ulltil final n<'tioll, in th(> 
fonn of approval Ot' disapproval, Rnd implemE'lI­
tation once apPl'Oved, hfts been completed, 

Su .... mary 
There ~re seven hasic elements of value t'1I­

ginooring methodology: (1) PI'Oduct. Select-ion: 
(2) Determination of Jt~uJlctioll; (ll) !nfOl'Ination 
Gathering; (4) Development of Altematives; 
(IS) Cost Aualysis of Alternativ~; (6) Teat.illg 
and Verificatim'l; and (7) Proposal Submission 
l\Ild FoUow-up. To be lUI orglllliz~ disciplinE', 
a value engineering sft'ort should be comprised of 
all S6V6n elements, 
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.;\pplicatioll of Iho methodology will nl1!1W(>I' till' 
following qll('stiollS abollt tIl(' »l'Odllcl: (1) Whlll 
is it ~; (2) Whnt doe.'l it do ~; (a) What dO(>s it 
cost?; (4) What is it. worth t; (Ii) What. els(' 
might do the job¥; (6) Whnt do they cosH i (7) 
Which is loost eXI)('nsive~: (Il) Will .t· moot re­
qUit'CllllllltRt: and (I) Whllt iR Ill'l'dl'd to implC'­
ment ¥ 

A clear determination of fUlIl'tion is a PI'el'6<J.ui­
site to 1\ SlJrc('ssful "ll!UIl ellj{inooring IlllnlysiR, 
Following til(' c\('tl'l'minntioll of flllll'tion. th(\ vnll1l' 
(In,rint't'l' mURI th('u ~lItht'I' nil pt>rtin(,lIt infol'lnn­
lioll l)8rtaillillp; to t hll product lind to t.he t.('(·h­
nolo~v in hrt'lJ(>I'ul with pnrl iellll'l' elllphnsill 011 a 
('ompl('te ('ost brl!llktlo\\'n, The Ilext stop is t.o dt'­
,'clop nltel'Imtive 1J'(,11118 of I\l'hieving I he l'tlCluired 
function, The IIltel'l\Ilt i \'('5 In list t h(,11 b(> costed 
ill detnit and thll ),'ust I'XIlt'llsiv(', t(l('hni('ally 
f(>asiblt' lIll'thod ll('!t'('tcd, Th(> selected method 
1U1Ist. then he subj{'('ted to testing Rnd vel'ilil'atioll 
to {\USllro thnt it. does, in fnct. nchie\'o t.ho l'Cquh-cd 
IJol'formance, The Ilt>xt stops in the process al,(, 

to sutnmnl'ize thl'\ l't'sl"\ts of the study, submit theJII 
in the fOl'm of" vu!u(> enJrillctwing chnllge.pI'Opo..~ll! 
and follow-up 011 t ht' I)J'OpoSIl! to the point of 
"ithol' imp1t'10i.'IItatil))l of the chnll~t' 01' l'ejection 
of tho pl'oposnl. 
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Exhibit 1 

CASE HISTORY 

Product Selection 

TIle item sele<'ted for IInnlysis is a Signal Dnhl 
('ol\\'erler ('hassis As.<;elllhly, which is n majol' 
component of 1\11 air-bornp na"i~ntioual systE'm. 
The Signal Duta\ Converter ncts as the hrnin of 
the doppler nnvigation sJstem. I<~SSE'lltil\lly, it is 
1\ hi~h-sp.!C(l computer which COlI\'~l'ts the input 
electrieal sig'nals irom the re<'ei\'(,I'-trnnsmitter 
for input to the direction-velocity indirator, to 
which it is ('ouplE'd, 

The item Will; selected for initial review 011 tho 
bnsis that it wns a high-cost, complox produrt. 
Tho initinl analysis indicated thal five major com­
ponents of the totnl nssemhly shOllld be subjected 
to 1\ detailed V,E. study. 

Determination of Fundlon 

The five major components of the Si/!lml ])ntn 
Com'erter that were selected for detniled study. 
with", description of their pl'imary function, nre 
listed below: 

• Oh(18.~i., Suba.~sembly-provide 1\ mount iIIA' 
surfnce and housing for the elect ron it' 
modules (not und.'r study), illtercOIIIll".'t 
bonrd snbassembiy nnd nssociated ",il'ill/!. 

• Top Cove1~ervos as II shield agnin!!t ntmos­
pherill cont.nminutioll nnd lIlt'chnnicnl dnlll­
nge dUl'ing nnd nfter illstllllntion. 

• BottMIt OOl'cl'-provide n »I'ot(l('ti"e shi('Id 
for Ihe intcl'conncct bonrd subllSSt'llIbly. 

• Itlterconnect Bom'll Suba,'.~e1nbly- .provide 
cit'c~it continuity within t.he Signal Data 
C'onvClier. 

• Ha1ldle-l~rJtlit8 I'Plno\'1I1 of thl' Sij!lInl 
Data CQllVelter frolll its mOllllting I'IIdc 

Information Gathering 

The SijV1nl DatI'. Converter i8 I~ "Ilmkt,,, item, 
Prototype fnbril'Ution alld l('stillA' 11I\\'c IJ('t'1I {,Olll-

pleted i fabrirntion of an additional two hundred 
deliverable items to the protototype design is 
planned to start in eight weeks-no production 
probll'ms are anticipattd. 

The rhussis Buba8S(lmbly IB n sheet metal fab­
ricated box with the bottom open. Twonty elec­
t.ronic modules are mounted on the chn8sis wbich 
al80 housefl the intl'l'('onl1t'<'t cir(,llit bonrd :md 
hn.rne"ll assembly, providing cont.innity between 
the Signal Data ('o1l\·ert.er and other related uuits 
of the system. The l>resent cost. of t he chassis 
subassembly is $9f1, The top "deck!! is punched 
to I\('.cept. the renrmglllal' connectors to which the 
electronic 1lI0dule.'1 are moullted. Four holes 11.1'11 

punched into the front pallel for cOllventional 
round connectors. There are thirty-two.anchor 
nuts riveted in the dlnssis for mounting' the bot.­
tom and top covsrs, There a~ t.wo 1000Ming holes 
in the rear pnnol. 'l'hll elert.ronic modules (20) 
nre 1000ated on the top of U16 !\ssembly by locatin!l 
holes, color codin!l and part numbt'rs stenciled in 
pll\ce. Tho interconnect board subRtIOOInbly is 
mounted inside the chRssis. 

The top ('.over serves I\S 1\ shield against at-
1Il0!!phel'o eontnminntion I\nd mechanical dn.mRgc. 
It doos not produa r. pressure soo1. The covar is 
l)(\l\dl'd for struC'tl1l'111 l'ip:idity. Twelve mctnlca!s 
1U't' bOllder! to tho inside of the cover on whidlar0 
inscribed {'ircl1it diRlZrams of the eloctronic mod­
ules for mnintenance purposes, Doublers are 
riveted to the ('ov(lr tllll1lZes to incrense structural 
intep:I'ity of thl' cover under "ibmt.ioll. The pres­
eont cost of t he top cO\'el' is $85. 

The bottom covet' ils made hom O.OOlaluminUIII 
shOt't flrlll!led on tho long dimension and attached 
to the chns~is by sixteen S<'1"eWB. It has three 
IJends ill the traUS\'ene direction equnlly splU'.od 
from fore to nft. Tho prl'-'It'llt cost of this com­
pom.nt is $1Ii. 

The int(ll'('ollull<'t lIourd subllsscmbly consists of 
n printed cil'ellit bonrd and all t'lectronic harness, 
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The pl'tIIMlnt lOst of the Bubn!lSembly is $48~, It 
is mounted in the ehnssis so that tl'e twenty !nod­
ule oonneeto1'8 I1I'C !lttnched to the top of the chassIs 
and the tour conventional connectors 1\1'& o.ttaehed 
to the fl'Ont )lllnei. The harness is mnde separotely 
nud is mounted on the printed ('ireuit bonrd. The 
ends of the hanl~ I\re 8()ldered to terminals Imd 
eyelets of t.he board at approximat&Jy one hun­
dred and fifty {1M} points, The handle is 
mounted to the front (lllne}nnd costs $lh (a sern­
mto ]atchin~ hook is nlso m01mtoo on the front 
panel, and costs $0.31), 

In I\ddition to gathe\'ing data Oil Ihe specific 
components under study, tl19 V.E, tpam corttaeted 
nwnerouR specialty vendors who hnd experienc(l in 
manufacturing similnr items. The team al8() eon­
ducted considerable resenrch into the geneml tech­
nology of mountinJl: nnd housinp: this type of 
equipruenl. 

Oev.&opment of AUwnatiye. 
All idens wel'e rooorded ,vbich could pl'Oduee 

the i~8 in 801U0 other manner thRn presently 
don~ or change existjn~ processes and mntel'inls. 

For the chassis subnssemhly : 

• ~fRke a ClIsting which would include OOSStlS 
for attaching points including Illtching hooks 
I\nd handle which Ilre mounted at final as­
sembly of the SignRl Data Converter. All 
~ut-outs and holes could nlso be incorpornted 
ill the cast;np:. 

• Use chanuel section l'unners 011 the side. 
Eliminate the back pnllel, ~tl\in the front. 
panel and l'ivel a top plnte to the front l>n~~1 
nnd ohannel Sl'etions. 

e Iuvestignte specialty suppliers for procure­
ment of chassis ;;hich would meet the 
requirements, 

The top t'Ol'N' wns l'a,-iewl·\l I\l! ioiIows: 

• Ml\ke the cover out of fibregll\SS ill ths present 
configul'Iltion. 

• Pl'OCUro 1\ covel' I\long with the chassis sub­
RSSembly from I~ sJlocilllty vendol'. 

• PrO('\U~ 1\ COVer that would not hav!' Ilnll~e,.'l. 
but would slide down the side of the chnssis 
nlld be attached to the chassis ot II,~ sides. 
alilUil1atin~ the- flanges and r('illfol'cilljt 
doublers. 

The bottom c,()\·et· WtlS nlHtlyzeu IlS follows: 

• Eliminate it. 
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• Romove flnngea and mount to bottom of 
chassis. 

• Reduce the number of mounting points from 
sixteen to ·weh'e. 

• Eliminate t.he bonding. 

• Elimillilte the counter sinks. 
• E1iminnt~ painting operation, 
The interconnect bOlU'd subassembly was re-

viewed tIS fo])ow8: 

• Point-to-point wil'ing. 
• lIanl~llg without R printed cit'Cuit board. 

• Uso COIiOOUI' (Oat) cabling in conjunction 
with the printed circuit board. 

The hs.ndle was Rllalyzed ns follows: 
• U~O two hookll at eRch end of front pnnel. 

• Use a hook in the center of the front panel. 
• Put a coil apl'ing on the locating pins to eject 

tho Signn) DRta Converter two inches from 
its l'I\ck, 

• Put 1\ leafsprin/!: across the btlCk l>allt>l for 
ejectioll purposes. 

• Combino handle fUllction with that of the 
latching runct.iou. 

Cost Analysis of AlternatiYe, 
A t.horough cost aJlalysis of nil ~h9 proposed 

a)teMlotivoo wns conducted. Tho least expensive 
technically fensibl0 altE'ntatives whioh wera se­
lected nre listed below "'iti, a comparison of their 
cost. with the pl'alent cost. 

• ('haMill Suba88l'1nhly-procllre ! :tsic chassis 
from n specinlty supplier Ilnd perform the re­
maining operRt.ions inhouse" 
Now cost $24.84-})rcsent cost. $99. 

• Top rm·!'?'--ir.bl'icute from ii bel' gill. S S 

(molded e<mstl'uction). 
New cost $87.44-present cost $85. 

• B()tto-m, O()vc1'-redesign to flat shoot and 
mount to bottom of chassis. 
New cost $1.32-present cost $15. 

• /71tercml1lect Board Suball8e1nbly-procul'O 
from a specialty supp!iOl'. Design to in­
corpora " principl~ of contour ct\.blil\g. 
Now cost $300-pr6St'llt cost $4BIS. 

• Ban(/l.e-oliminnte and ('.ombill6 function 
with latching hook mounted during final tiS­

sembly. 
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New ('.osl $O.74-pr~6cmt cost (hnndle Ilnd 
)ntehing hook) $111.31. 
SwnnurMj 
OrigiMl C{)SL ___ $600.31 
New COst________ 864. S4 

$334.97 Unitoost Red~­
tioll 

Testing and V.rlAcatlon 

Ench of the propos.>d Rltcrnnt i \'08 were checked 
with tlu' l'('sponsible design groups for their pre­
lilninnry e\"llluntion. Se\'crIll of the nlternlltives 
were given pl'('Jiminnl'Y npprm'nl by the desigU(lr8 
nhnost immediately. Sl'\'ernl 01 hel's were sched­
uled for testinl{ to 1'IlMII"O thllt their ill!"orporot.ion 
would not ancl"ifire nny required ped011nance of 
the Sill'llftl Dntn COIl\'l'rtl'r. All R1tenlatives 
passed thl'ir qunlifyiu/l tests Rnd were nccepted 
for inchlsion in Ihl' forlnnl V.K Clll\ll~ Proposal. 

Proposal Submission and Follow.up 

The fomull V.E. Change Proposal was sub­
mitted to thl' Project Mnnnger hnving cognizance 
of the Signal DRta Com'error. Tho proposal 
pointed out that implemelltnl iOIl of the rocom-

mended Chllll~ would n!duce the unit prj ... ~ by 
$.'l.'H.Oj or 47.0%. The I'('commendoo challges 
could 00 implemented 011 nil I\\'o hundl'tld (200) 
units, thereTJY producing a gross silving 01 $66,VI)J. 
Costs of implool(mting were 08timatod to bo no 
more than $12,000, which thol't'fore would provide 
a net 8Ilving of approximately $1111,000. 

Besidea achieving l"equil'8<i fUllction at lower 
cost, the total l\8S6lllbly would b& simplified, 
thereby improvinp: maintftinnbility I\nd reliability. 
Furthennore, tho overall weillht of the end item 
would Je reduced. 

Att.flched to the proposal were the comments ot 
lhe designers who lll\d b~n nsked for a prelim. 
inn!J' ovnluntion and the test reports on thoee com. 
ponents which were subjeeted to a testing progrnm. 

One member of the V.E. team was Assigned re­
sponsibility for follow-up on ths proposa.J. He 
was avp.ilable to any of the e\'aluntors should they 
require nny additional information and Wl\S uti­
lized on sevel·n.l ocensions. Onoo the pl'Oposal was 
approved, he pro\"idt>d RBBistanco to the \'ariou8 
dllflign and production departments in its impl&­
men tilt ion. Actual implementation, in this CAse, 
proved to be routine and no mnjor difficulties were 
en('.Quntered. 
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SELECTION: 
EXCESSIVE caS!;, I 
INFORMAL DESIGN I 

REVIEw. 

FUNCTION: 
PROTECT FAN. 

INFORM'ATION: 
ALUMINUM SHEET. 
ROY ALITE STRIPS, 
SCREEN WIRE; 
f6R~ED; RIV~T~~; 
PAINTED; $89.15 EACH. 
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".~~OP'9.$.A~: " , 
SUBMITTED, APPROVED INTERIALl Y; ACCEPTED: 
COST REDUCTION $87.80'198% SAv-.-lisj"EACii·;"· 
NET TOTAL SAVINIGS iifoArE: S34~5i)O . 
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RATE GYRO MOUNTING BRACKET 
.. fSubROC MISSILE r 

.• , .,,, •• I 

.iBEFORE·i 
, , .. ,"./ IAFrER 

, SELECIIQN: I' 
.. ,.. ..JJ;", .. I. . ....... .. 

lONE OF SEVERAL HIGH COS'(i 
! ALTERNATIVE: 
~~~~I~~'~ ~ASTING: I 
: WITH STRAPS' 

: ~ECHAN-,~~t:1PARTS IN MISSilE.! 

;' FUNCTION: ' iio HOLD G~ 

CoST OF! 
!AL=t~; 

I ....... ":'1" 
:i , TESnNG: J I . ,I",,;, " .1111:'" ,,.. 

i ,', ~f~~~ ~~~~ 

I; MOUNT GYRo. 

iINFORMATION: 
", 
... , .. ". , .. 

I MACH'"ED FROM flAT: 
i'AiuMliiUM ALLOY STOCK; ~ '. . 
i $~8JfEACH; fHREE-p-EjrMIS~llf) 

" , 

~PROPOSAL: ,,'!.', 

, j SUBMmEl, jpPlavm;" ~OtT REDDens. :: ',il'; i~ 'I '.. ' ' 
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DUST COVERS' FOR ElECTRiCAt-'RECEPTAClES" 
MINI::TEMAN"[AUNCffCONTROl SYSTEM 

SELECTION: 
HIGH COST IltM. 

FUNCTION: 
PROTECTS RECEPTAClES. 

INFORMATION: 
MET~l ALLOY; MACHINED; 
THREADED AND KNURLED; 
I~Bi"At NON-&ONDUCTOR; 
(;HAIN ATTACHED; COST 
$4.50 TO $141.05 DEPENDING 
ON SilL 

BEFORE AFTER' 

• 
ALTERNATIVE: 

PLASTIC CAP. 

COST OF 
Al TERNATIVE: 

• FROM LESS THAN $ .02 

~ 
TO LESS THAN $ .03 

DEPENDING ON SIZE. 

TESTING: 
ACTUAL USE TEST 

PROPOSAL: 
FROPOSAl SUBMITTED, APPRoVED INTERNALLY. AVERAGE 
COST REDUCTION PER UNIT $5.98, A 99% SAVING. TOTAL 
NET SAVIIfG ON 80,000 UNITS - $478,400. PLANNED 
fOR AfPUCA 'OOM to OTHER WEAPONS SYSTEMS. 
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SELFf!TION: : 
WSRK PRCUE&T FOR 

.,',.,.""'.' ........ '--
TRAlttlNG COURSE-, .... , .• , .. '. ". '".'" ".t, 
HIGH COST Of ITEM. 

FUNCTION: 
BERATE PRESSURE 

INfORMATION: 
MACHINED FROM HEAT 
RESISTMT lLlOY; i 
WIElDED ASSEMBi. Y; 
MYUR SEAumi DiSc; 
COSTt89.11 EACH. 
(GUAIffin'I- tOO -oNrrSj) 

-~,.~~ 

__ ;'=:~-~"_';l~m~ 

VENTURI ASSEMBLY 
ARMY ROCKET 

BEFORE· ,AfTER 

ALTERNATIVE: 
WEUiEif wIRt-issEMiLY 
CEMEmm"ro-:~~E!f 
SClEEiA"iiii" lAPER..J' 
i~'Rii[EocREs~tuBE f 
• ~ND wAsiiEif 

COST OF: 
I ._._"._-" I 

: Al TERNATIVE:l 
.. ;1' '", .'" ,.' :~ .. , 

1l1.55·t , '~'·I".~ ... _ •. ,~.I~d~'I~' :'t 

i [flUAtn'ITY - 100 ORITS)! 
I : . , .. ~. r ... ..~, ~::~ L::~L::,~ .:~0'·' 

PROPOSAL;,,' _: " ... i I"~ : \TESnNG:j,. . 
SUBlimED APPROVED M£RHALL Y FDR FU1'URlJ :, .. , ... : ... , .::C "==":' .. "".-... , 

1 , ", , - "". I '11'<1'"1' ' .... ." "'1" " II COlfFRACTOR BEStSN~· PROmiUCTION' $81$ UNIT COST REOgcnOMlf9l%. : I'"' ... ··"·-~ .. ': .. ,.: .... '''!: ". 
' ! - . , '" , ._._- ~.w._J.!; - 'I :1 REVlEW.j;' .,: ' , 

TOTAL NET SAY3t& 8f $7006..a OK 1i1MTRY Of r :.: '1""" .,. ,',! " 
, ..... " ...... ~-- .... _-,".'."'.,'.:>o I : I 

100 AFTER emoclllG $J905.00 HlPUIIENTAIiO : i" • '. 
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SELECTION:} 
EXAM."AJIQN .tKD.lCATED 
COST EXCE'SSIYEI FOR i 
FUNCTION REQUIRED.' 

FUNCTION:! 
TRANSPORT R~CKEtS.; 

. INFORMATION:,: 
HYDRAULIC LIfTING! 
MECHANISM; tONE-TYPE 
BRAKES; 460 PARTS;COSl" 

• '''~,I " .:.>1: ~ 

$2,480 EACH; 400 UN~,T~' 
PLANNED PROCUREMENT. 

• I~ 

.. 
~'I' 

I ·",·',::~i"'""'11 
.".' ' I I 
; . :'~!'1!:' 

~ ,"\')1 I~: i ' --_._-_ ...... - - . ---
--,-__ .-J" i ~:~I'::.:'I :, 

.:~ :~;". " 

BEFORE: 
'·;_,.i!~;";II:.l..,.I.-, . 

1AfTER I 
,,, .. ,, r' --:-~ ... ~ .. 1'11'1'-" 

PROPOSAL:, 
SUBMITTED, APPROVED, C~STREDYCTION $lt722' 
16'9'0 S"VINGJ EACH; TOt:,AI. ,~ET SAVING ON 

,,1 . I. .' • • ". ~ 

400 UNITS: 5688,800; WILL BE APPUEDf TO 
ASROC-TERRIER PROGRAM LATER.' 

, ". 

";:'", 

:: I." 

; 

.. ; -_.~i~._. 

. TESTING: 
lABGR~T~RY Ti~~S~APml 
FlEETms(ERvfft~;ffsTsr-
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SELECTION: 
H!GH SAYiifGS POTENTIAL 
BASED ON PREliMINARY: 
. COMPONENT ANAL YSIS.I 

FUNCTION:: 
FEED CARTRIOGES.: 

INFORMATION:J 
WELD PARTS INTO O{;E ~ 

SUBASSEMBlY; lSSEMBlE 
10 PARTS INTO PAWli 
ASSE,.BLY; $38.70 EACH~I 

1~,~."""".",kJllw""",I""'" 

CARTRIDGE, FEED TRAY 
M-60 MACHINE GUN 

BI~FORE AFTER,' 

PROPOSAL:i 
SUBMITTED, APPROVED; COST REDUCTION.; 
'$31.37 EACH (80% SAVING); TOTAL NET 
ISAVINGS ON 5,000 .GUNS - $15«;000;' 
15 PARTSELIMINA~ED.: 

.,. ..... 
,,' ,~I •. 

. '."1 
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AL lER'NA liVE: 
FE£O TRAY INVESTMENT 
CAST; REDESIGNED· 
PAWL ASSEM8L Y . 

COST OF' 
tALTERNATIVE: 

. $7 ~33 EACH.: 

:TESTING:! 
i J,IVE FiRING AND: 
lUFf TESTS~ 
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Port No. Ncamo 

Q,y. per function Verb 
Device 

PRESENT (show ,ketchtt) 

NON-RECURRING COSTS (elt.) 

Hrs. $ 

DesIgn 

Draftl"" 

Evolulltlon 

Model Shop 

Publlcat'm 

Tech Lab 

Tooling 

Misc. 

To'al 

-....... 
-.--r... 

Exhibit 8 

VALUE ENGINEERING PROPOSAL 
Prolellt No. 

, ~j 

Propok:ll No. 
Section 

: Noun I Oate 
I 

PROPOS eo (show sketches) 

DIrect DIrect VarIable TQtal Variable 

Material Labor PortIons of COlt Per 
Ilord.n PI""", 

Pre"n' 
Coet 

Proposed 
COd (est.) 

-. 

Proposed By: 

N., SavIngs: 
1. DIfference Var. COlt, 

Propooed VI. Pr.Jtnt: 
2. TOlal No. PleC41s 
3. Total GrOP Savings (1 x2) ... LI": Non-rocur. C~h 
5. Net SavIngs ---=. 
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Chopt.r III 

CRITERIA FOR APPL VING VALUE ENGINEERING 

'ntroducHon 
Chapters I I\n(1I \Vera devoted to what value 

engineering is and how value engineering concepts 
are applied. This chapter di8("u800S criteria for 
deciding when, where and to wllat extent value 
engineering concepts should he applied. 

Value engineering resources should be nllocatcd 
and scbeduled so that maximum improvement in 
total hanlware value is assured with the least ef­
fort expended in the time available. 

Both value engineers and managers of value 
engineering programs must have criteria for mak­
ing these decisions. The value enginoor 01' his 
manager may know very well how to use all the 
V.E. techniques, but to use them su~funy re­
quires criteria to decide when, where and to what 
ext~mt they should be applied. The individual 
value engineer (or a V.E. team) relates these is­
sues to if!.lms of hardware so he ('an decide how 
to mllnage hill OWl' :me II.nd efforts. The mannger 
of a V.E. program relates these issues to plan, 
organize, measure and control the efforts by 8C'V­

eral vnlue er.gincers (or several V.E. teams) to be 
assigned to more than one hardwQ.l"e project 
Thus, the questions of how, when, where and to 
what extent V.E. should be applied am nuswered 
by the value engineer and by the manager of nIl 
the value engineers. This chapter is addressed 
to both points of view. 

When To Ap.,ly Value Engineering 

As defined earlier, V.E. is a technique which 
may he applied to n product nt any time after 
initial design etfol·t is completed. For a product 
already in production, then, V.E. should be ap­
plied as early as possible. 1<'01' IUl item or product 
in development, V.E. should be applied before 
production but nfter initial design. 

The actual point of application sele<'too is bnsed 
Oil two fal!tors. The first is n matter of obtaining 
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the most 8Il.ving'S from V.E. This would argue 
for applying V.E. as early as possible in the life 
cycle of a product for two reasons: (1) the more 
units of production to which coat reduction 
cbanges apply, the greater the total Ba"ings gen­
erated by t.he change; Ilnd (2) the earlier the 
chAnge, especially if it (,Illl he made befon'l pro· 
duction bel!:ins, the lower the implementation costs, 
both from t11e stlllldpoint of modifi(,ations to P1'O­
duction lines, tooling, procedures, etc., and from 
the standpoint of changes to logistic and support 
elements such as spares, manna.ls, maintenance fa­
cilities, etc. 

1'00 ool'ly all application, however, is not desir­
able because if V.E. is a.pplied, say immediately 
after the first design a.ttempt, it may well prove 
to be wasted effort if the first designs are 8U~­
qU6ntly modified or ('hanged. It should be noted 
that in many Cll."4)S the likehhood of change is 
quite large, espt'Cially in weapon system develop­
ment because of the complexity and toohniool nov­
elty of the designs, because of system integrntion 
problems and, most of all, because of the dynamic 
t~hnologies involved. 

From the standpoint of achieving maximum effi­
ciency, then, it would seem that V.E. should be 
l~pl'iied somotime befo!""! production begins, but 
Riter initial designs are completed. The most im­
portant breakpoint, in any cnse, is the start of 
actual production runs. 

The second factor affecting the timing of V.E. 
a.ction is related to the ease or difficulty of actually 
accomplishing V.K AU.hough V.E. CIln be ap' 
plied to completed designs, it has been found that 
the process is easier to do if the product actually 
exists in physical form. In addition, it. has been 
found that the eva.luation proces<l is easier if the 
yroduct is alrendy ill existen(,o, wanoo costs are 
easiel' to gather and estimate. Theso considern.· 
tions would nrgue fnr the introduction of V.E. 
downstl'OOm in a pr0011ct's life cycle. 
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Resolution of the ~ming conflict between the 
t;V(I factors just developed cnn be mllde by select­
ing a point in the product's development which 
satisfies both as much ns possihle without 9f1crific­
ing snvings potential. On this basis, the applica­
tioll of V.E. at a point b!>tween initial design and 
production is suggested, with the actulll selectil)n 
of th", specific point a funrtion of the produd, t.he 
organization's already ('stnblished prOl'.edllll'~, ex­
iSling control points and the mnnufncturin/! or 
nl'velopment proooss itself. 

Most of tho preceding discussion nhout when to 
apply V.E. applies primnrily tJ new development 
prog-rnlIls. It is not s\l~~t,(\d t hnt the use of V.E. 
be Hnlited only to such pl'Ogrnms, however. Mnny 
products already in use never were value en­
gineered and possihly r~1\ hene-fit fl'Om vahlE' ",n­
gineering" when they are reprocurod. In addition, 
products which were value engineered initial1y 
may benefit fl'Om subsequent value engineering at 
rtlprocureml'ut, if ndvances in technology have led 
to de\'elopments which could significantly lower 
costs while retaining essential function. The im­
portant point to reool!nize is that value engineel'­
ing applied to these products will not be as efficient 
and fruitful as it woulo. have boon if applied to 
them in their initial development stage. The rea­
son is that many otherwise worth-while changes 
will not be approved beeauS6 the costs of imple­
mentation and the costs of changil~ iog stic sup­
port are greatel' than the gross savings entailed in 
the V.E. proposal. Even those that are approved 
will result in less total savings because of these 
same costs and because they apply to less units 
thnn if applied earlier. Therefore, V.E. should 
always be applied ns early as possible after initial 
design. 

Criteria fa; Selettiii9 Items for Study 

For the same amount of V.E. t.ime fl.nd effort, 
the benefits that can he achieved from lUlalyzing 
one item seldom 8rB the same as the imp~'O\'ement 
that can be achieved from analyzing another item. 
This is significant to the ml\.na~r of V.E. and to 
the value engineer. A preliminary analysis of a.1I 
subsystems of an overall weapon system enables 
the ma.nager to select subsystems according to cost 
reduction opportunities. A prelimilll\ry analysis 
of all pa.rts enables the value ~nginel'r to select 
and ronk the pa.rts according to their potentia.l 
value improvement. This section suggests crite­
ria for t.his preliminary analysis. 

A. Valtu Standatvh 
Value standards aro of two types: theoreti­

ca.l standards, based on a mathematical elfpression 
of the product's function, and historicalstandnrds, 
which are based purely on histori('.al c08t data 011 

the BlLme or related product.s. 
The theoretical standards require further ex­

planation. 1'hey nre based on establishing the 
S('.ientific or physical equations which define th" 
product's flmction, then calculating through a se­
ries of steps what the minimum possible cost of 
the function could be. For example, the required 
funrtion might. be electric power transmission. 
One element of cost in transmitting electricity is 
the cost of line losses. Part of the line loss is re­
lated to the current ca.1Tied and the resistance of 
the line (wire). Resistance is related to the ma­
terial or composition of t\;~ wire, its diameter nnd 
its length. The diamet.er al'd length of wire is di­
rectly related to the weight of the wire, and the 
weight of the wi1'l) and its composition is related 
to the price of the \vire. Thus, the power loss is 
ultimately related to the cost of t.he wire. By 
making appropriate calculntions, the power loss 
oall be balanced against material cost and lead to 
an electrio power transmission value standard. 
Actual calculations for this function, it should be 
pointed out, are more complex and in~olve 0. num­
ber of additional !notal'S. 

Several points concerning this type of value 
st.nndard should be noted. 

First, the standard is deriVed from tlhysical 
law::; or formulas and is based on the inherent 
physical and chemical properties of materials or 
syst.ems. 

Second, the theoretical standard e\'entually 
must include costs-and these are always histori­
ca.1. In the eXll.JIlple given, the costs include the 
cost of electricity and the costs of the wire. 
Usually, long-term averoge costs are used but, even 
so, such oosts can chongc over a period of time. 

Third, the standards are always based on the 
present. state of ooientific knowledge and, thus, 
are subject to change over a period of time. 

Fourth, it appears th9~. these value standards 
are more procise and mooningful than those bROOd 
purely on the troditionn.l or historical cost of a 
given product. 

Finally, it must be recognized t /. t.t theoretical 
valuo standards are quite difficult t.:, compute and, 
for this reason, are aVAi)abl", !.Inly for \"ery lim­
ited product o.l"eaS. Furthermore, mAny of the 
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oxisting standards of this type &re oonsidered to 
be trade IIOOfets I\nd, tberefore, not. gonernlly 
a.vaUable. 

Historical value standards, on the other hand, 
are comparatively much easier to develop And are 
more generally I\.vailable th ... n t.booretiCl\I vl\.)ue 
st.ndarde. Essentially, they a.1'6 based 011 a pre­
sumption tho.t products which have been in exist­
enoo for some tim&, espeeially if they are highly 
ooml>etitiv(I products, a.re produced effioient.1y nnd 
eold a.t a l'WIOnable price. In other words, it as­
sumes thtlt their CXl8t is a good indicator of their 
real va.lu&. 

Value standards of either type are an etJ~tivo 
tool for selecting items t.o be subjected t.o \·n.lue 
enginef1ring. In the preliminary review of n num­
ber of products or & num!JC\r of compoMnt8 of one 
product for purposes of detennining the t\rM of 
greatest potentin.l return form mlue engineering, 
the a.ctual or estimated CO!!t of the vl\rious func­
tions are compaNd with the standard for tho..'!e 
functions. Ii the item's east groo.tly oxOOI'ds the 
value indicated by the stand&rd, it should be con­
sidered an appropriate candidate for value 
engineering. 

Even on new weapon systems, many of the 
subsystems ()f comp<moots ha.vc been used in pr(>­
vious systems. Therefore, historical cost did./\. if! 
probably available for these items nnd should hi! 
used 1\8 a rougb "value standr.rd" in determining 
whether the items are likely prospects for ,,!tIll€, 

enginering. 
B. R~ti'V8 Coat Ran},:1f1{/ 

In the absenoo of vn.lu9 standards, the esti­
mat.ed C06t of the parts or subsystems call be rnnked 
from highest to lowest in tenns of llollal'3 per 
unit of the product and t{)tn1 dollors i'Jr product. 
OenernUy, potential value improvement is gt'eatret 
on those oomponents of hilJ:host unit. or t.otnl costs. 

80uroos of informntion and toclllliques for es­
timating cost..', were discussed in Chn.pter II. 
These estimates need be nccurnte only in a relnti "0 

sen!30 for the purpose of ranking each component 
according to its 8nproxilllllt.e peroontago of nn 
IlStimnted tot~l COSt of the product or system (the 
total COIlt might be assigned an index of Oile thou­
Ml\d (1000) j onch part mny then be nssi!!'noo t\ reh\­
tivo ('o..'It· index which is II. pm'Cel\tnge of one thou­
Sl\nd (1000». 

The estimated costs to be considered should 
include the direct costs of producing the part (in­
cluding spooinl tools, fncilities, etc.) and t.he costs 
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of support.jng tho product (i.~, 8upplying and 
maintaining the ptoduct) throughout its expootoo 
useful life. Since some pllrta IUl\.y be subjected to 
wea.r more than others, they will have to ~ pro­
duced in Illl'got qunntities per unit of produd and 
replaood more often than others. 

In short, product coot criteria should reO(ICt 
the va.lue engineer's judgment of expected costs "f 
production o.nd logistit'8 support, exp~ in 
rough, relative tenns for each component of the 
product. Two "relative cost indict'S" can t~ I\S­

signed to ~h component, one for relative pro­
duotion cost nnd the other for relative support 
cost. 

The basic cost factor used in det.erminin~ 
relative priorities car. be further refined hy I\pply­
ing the following additional meu.surement criterin. : 

• OOtnpltwity of tiLe product-genornlly, th~ 
more complex the product, the more oppor­
tunity there is for improved value. 

• Stat.e of d8t'eiopmMU of the lttate-o/-fhe·a1't­
those Ploouct designs thnt nre pushing the 
st.ate-of-the -art normnlly will otTer subshm­
tial potential for value engineering. 

• Deg1·te 01 tim~ M1»ipt'MMan in tM de-veltyp­
ment cycle-a product. which h"8 had an ac­
celerated develo .}ment progrnm usually con­
tail'S elements A overdl'Sigll. 
All three of the abo\'e criterir. nre diroctiy 

related to cost although not all high cost items hn.ve 
these eha.\'Rcteristics. However, high cost items 
e.ha1'l\cterizoo by one or mort> of these attributas 
are likely prospects fo\' the application of vn.lue 
engineering. 

C. Correlation of Re&OtI'f'CeS to Task 
The term IIvalU6 ellgilloring resources" refers 

to the kinds of facilities and know-how poss~d 
by n \'nlne enwnoor and his orgnnizo.tion. For ex­
IUllple, one vniuo eUl!'iuc{ll' mn,V POS-'!l'SS knowledge 
nnd E'xperience in "engineering the value" of elec­
trical-mechanical systems; another vnluo enginel'r 
may ha\'e con~ntrnted most of his knO\"ledge nnd 
experiences in improving the value of elech'Ollil' 
oircuit!!. No~, suppose the product-design to lx> 
value engineered contained two subsystems, onl' 
elect ricnl-mechanical nnd the other elect.l'Onic. 
In this C-llB6, the probability of mn.ximizing im­
provement in the value of this product is gt'OOtel' 
if the knowledge and experience of ench value on­
gineer a.re matched wit 11 the two subsystems. 



.- This example is so obvious that it may seem 
tri"i~l. On the other hand, the pressures of get­
ting the job done often militate against; taking 
the time to classify and match the value engineer­
ing rtlSOU1"CeS available with the value enginoering 
job to be done. These resouroos 8.rn searce. In 
t.he defense-product business, product functions 
and d64igns are growiuJr more IUld morn complex. 
It is OMy for vdue engineering t.o become an in­
di80rimilllu.e "nit·pickinl! act.ivity." The most 
lIuccE68ful value engineering manager is the one 
who can mat.oh his available nwmroos (talents, 
skills, know-how) with the total job to be donll. 
Thus, this criterion fOI' wilel't' to apply V.E. tech­
niques has to do with a "qualitat.ive annlysis" of 
B\I\i1able l'esoun:es and the V.E. job t.o be done. 
Thel'O is, therefore, a higher correlation between 
the available V.E. resources for some parts of 
the totnl V.E. job to be done than for othel'S. 

Engineering talent ftnd experiences can 00 
classified in many different ways. For purposes of 
correlating nlue engineering t.alent with portions 
of the total V.K job to be done, some ways are 
better than others. For instance, it may be more 
useful to know whether an engir.oor has had most 

.f his .. pm .... wlib .pooIS. kinde .f m~ '- .,~ 
and energy systems than to know whether he has 
had most of his expori( .00 with design, teat or 
maintenlUloo engineering activiti6IJ. 

Thoso categories wllioll best describe knowl- I 
edgo n.nd professional V.E. competence available j~ I 

would be checked and matched with an analysis ~ 
of the performan~ a.nd design BpeGifications for I 
the product. Resulta of this sort ot "input-out- ~ 
put" analysis would assist in selecting th088 por-
tions of the total 'T.E. job that would probably 
yield the greatest value improvement. 

The Use of PERT IC!;)st Networks To Develop 
erik-ria for Value Engineering A.\)plicatiowl 

A PERT/Cost network is a diagrammatio 
model of all the eequontial activities requil'6d to 
design and develop 8. product, with each activity 
specified by its beginning and ending even~"" and 
by th~ ostimates of its time n.nd cost to complete. 
Figtll-a 1 illustrates It. PERT/Cost network. 
Where a PERT/Cost network exists, it can be a 
useful tool for determining areas of V.E. appllca­
tion. 

$5 - 7 WKS 

FA8R'CATlON 

Flgur. 1 - A PERT/Cost network showing the sequence 
of planned events for the proJect and tho 
estimated (:ost and time of each activity 
planned for th. protect. (Critical path 
I~ designated by heavy arrows connecting 
events 1 - .. - 6 - 7). 
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PERT/Coat. networks are ueed to plan and con· 
trol development projoot8. As actual act.ivities 
lUll! events ooour, their time and cost are compared 
w1t4 thae& that were t)lnnned and the network 
of ~naining activiti08 is revised Rccordingly. 
Thua, PERT/Cost networks show axplicitly the 
estimated RCquence, timing and ooet ot nU the 
IUltlvit.ies required to develop a product, accord· 
ing to a dosign concept tJlat. has boon 8OIer.t~1. Of 
oouree, the validity and reJiability of thege esti· 
mates are probably the most. valid and reliable ones 
obtnlul\ble if they aloe derived by thooo persons 
authorized lUld l'tSpOnsible fol' pel'fonning the 
nctivitioo, 

To the valua 6llg!ueer, perhaps the outstanding 
advantages of PElrr/('.,o8t net.wol'ks nre the 
aoncieeRess IUld completeness with whirh they 
indicate details of whllre and when vl\h.e entrilleN'­
ing efforts should be applied in a particular ho,rQ· 
wa1'6 dev&lopmtllnt Py'Ojoot. 

Two ~tu~ of t\ PERT /eost network that 
ml\k~ this possible are: 

• They UlOW what product components and 
processing activities 8.l'e expooted to require 
the grt'lateat cost and/or time l'elativ(l to nll 
others in the project. 

• They portray the schedule for aooomplish­
ing these produot components IUld their as-
800iated a<ltiviti~. 

Thes& two features pennit the value engin~ to 
respectively: 

• Focus on those components and activitioo for 
which V. E. changes probably will result in 
the most significa.nt value improvements. 

• Develop a schedul«l for the application of 
value engineering effort. 

ChAnges in Ule PERT /Oost netwol'k mllY result 
from value engineering eftort. As value engineer> 
ing chan~ propost\ls al~ likely to alt.er t,he hard­
ware rlesigns, they also aloor the typE', sequence, 
time and cost of the activitiE's whose purpose is 
to produce the design. However, I\S timo pl\SSe.'1, 
PERT/Cost networks are modified R.lld updated 
in accordance with restrictions and progr6SS actu­
ally eXp8l'ienOO<i with the development projoct. 
Thus, V.E. efforts should 00 integruted with the 
infonnatioll system supporting PERT/Cost net­
works whenever And wherever they aro used. 
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Criteria for Deciding tho Extent of Val.,. 
Eng'nHrlng Efforts 

Value engineering efforts call be meASured ill 
tOrIns of th(\ llUlllber of \'alue engille-erill~ mall 
hOUl'S expended, A Vltlu!> enginool' or his manager 
hlllSt rlooide where, when and to which components 
of Ule hardware projl'iC't he will foous his o1l'0rts. 
He must also decide ho\', murh time (Uld money 
he tlXp8<'ts t.o spend on II. part iculnr value ongilloor­
ing job. 

}<;;rt)(!t"ionco has 8hown that the value Ot almont 
any product can be improved, i.e., its cost ca~ 00 
reduced without impairing' its fUllrtionll1 (,.I\pabili­
ties. E"perienoo h.,s nlso shown that, value engi. 
noorill~ efforts to achieve these improvomonts can 
be costly a.nd tim&-('onsl1ming in themselvea. 
There is n. point. of diminishing return per acidi. 
tional hour of time spont on Il value enginooring 
job. 

The value engineer performs two functions. 
First., he applies value (coat) criteria. h) the func. 
tional specificAtions and the product design. Sec­
ond, he proposes design changes that will reduce 
its cost. without impniring its porfonnrmce 
capabilities. Neither of tlleB6 functions is roltt,ine. 
tTsually, ri~orous anci relevant value criteria nre 
not 8OS;}y available to the value engineer. lIe 
must spend tima 6.'ttrapolating or interpolating 
them from what.ever cost datn are availllbl~. He 
may spend even more time sea.rching for a less 
costly design alternnt.ive a&d proving that it wili 
not impair product function. Budgeting the time 
Illld cost of value engineering efforts is like budget­
ing fer product fl'..sen.rch e1l'ol'ts. Both kinds of 
effort may be morn t,ime-consuming and cos!.ly 
than gains t.hey achieve for a pl\i:ticull\r projoot. 

1l1ilill.lly, thE' t.otl11 V.E. joh to be dono shQuld 
00 broken down into components t.hat lire clilssi­
fled, (1) hy the functions requil'ed to beperfol'moo. 
(2) by the rollltivo total cost of each ('()mpollf>llt 
(in compal'ison \vit,h vn!ue standards if available) 
designed to pel'fonn the functiolls, and (8) by 
the kinds of V.E. tnlent and ex(wriell('a 'lilnbl{' 
to be applied to 1\ job. Perhaps the mau4g'er of 
value engineering ill a corporation breaks down 
his job ill I'Qmponents whid\ may consist of 
8CVtlraj mnjor {,(}uipment ('lid itt'llls, earh of which 
is Lhe job for (l VIllue engineering team. In tum, 
the V.K tenm would b('(>ak dowlI its job into 
small(\r ilats of ('.omponent.8, each set. rompriRing the 
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job fol' II. single value engineer to tackle. 11mB, 
thel" is nlmost nlways a set of components to 
whirh V.E. tcdmiqllos should be applied. I~a('h 

component within the set should be mnked aecord­
ing to a preliminary quantitative estimate of the 
r.oat-reduction opport.unity that could be realiood 
by sl)8ndill~ morn vlllue enginooring eff,n!. time 
IUld money. '1'0 oontl'Ol expendit.ures of this addi­
tional V.Eo elf 011, the folll}winp; rule rlln be UHed 

by the mnnllger 01" the individual value enginoor: 
if one dollar of 1l(lditiollR-I V.K effort applied to 
I~ componellt is likely to yield at least $10 of sav­
ings ill the current pl'Oject, then expend the addi­
tionnl el1"ort. 01 hel'wiStl, shift the V .. I<:. I'fl'Ol·t (.0 

another componellt of the oyel'tlll V.Eo job 10 be 
done. 

Thus. the Y.E. mnMger ulld the indi\'iuulll 
v!\.lue engineer should constantly assess tho valuCl 
of expendiIlll their own 1'6SOUrce8. 

Summary 

As an organized. (Lo., specip.}jZ6d) function, 
value engineering accolllplishes ess6l1t.il!.l1y two 
[.nings: (1) it challenges the feasibility oian exist­
ing design by invoking cost criterifl.; (2; it ode:­
nu.t.cs design altenlntives t.hat will not jeopardize 
funet.ion, hut will reduce future costs (production, 
operating and luaintenancc) of the hnrdware. 

Value engineering resouroos and til lents are 
SCl\.rce commodities. Criteria are needed for mn.n­
ngers and valuo onginears to decide whore, when 
and t.o which components of a hardware project 
existing I"E>SOUl'('6S a.nd talents should be applied. 

The urgency of need for accelerated impro\'l"-

.-

ment in the perfonnnnce of most defense producta 
moons that ill design emhmt ions., cost critel'iR Ilro 
not uBunlly invoked ns c(\rly 01' 1\8 rigorously as 
pcrformnnco rritel'in. It is not 118u(\lIy nd"i8llblo 
to apply value engin6eI'ing lechlliquB8 until Ilfwr 
there is l'ellJOnnble IlSSIll'llnOO that some doaign will 
meet 1)8I'fol'mRllce RI)('rificn.tionB. Until this 11.8. 

lIurallCC is ohtained, mluo engint .'1'9 have little to 
chalIcngfl or ofT('1' hy way of an nlternlltivl\. Thus, 
value ellginooring techniques <.mil he applied too 
ourly ill the lifll of n. product. 011 t.he othel' hand, 
V.E. tochniques cnn be /I pplied too lIlta to achieve 
lllRximulII r.ost I'('durtion. Genel'll.l1y, V.E. should 
be applied initially after the laboratory (or "bread­
board" J modol hRS hoon tested and UpPI'O\,OO and 
before prod uction has ('ommenrcd. 

('1·il.61·j& for focllsing V.B. efforts stem from 
three sources: (1) cOlnpllring nctUILl or estimated 
costs with \·alm.' standlu'ds; (2) a I"('lative mnking 
of the costs of the it.ems being considered; snd (8) 
a dllSSification Ilnd matching of V.E. resources 
with the total job to he done. 

PERT IC{)8t networks are useful for guiding 
V.E. eif(.rts be.('Ru8e they contain explicit estimates 
of the types, sequenc~ time and ('~I of Ilctivities 
required to »rodUl'e prototype models of R. produOl' 
design. 

Tho extent of V.E. btTorts can 00 measured in 
tenns of hours or dollars of effort expendod. A 
1'lllsoll6hle guide for budgeting additional V.E. 
enorts is to continue allocating more f\..1ds !Lnd 
manpowel' to mJue ellgint'.ering as long as the ex­
pected ~ins eqUl~1 or excooQ. ten limes the cost of 
the added V.~. efforts. 
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Chapter IV 

MANAGEMENT REVIEW AND ACTIO~ 

lntrodudion 
Preceding cha.pwi"5 htl vo described the steps re· 

quired to IIOlect a product fOt, value engin~l'ing, 
to make I!. V.E. study of the selected proouct wd 
to prepare change propo.'3Uls based 011 the results 
of tnt< "i. oily. Tho completed propvsal" must then 
be.rt' '':'~fJd ~nd evaluated by originator tlnd CllS­

t.omtll' nlAnagement. 
For V.E. propoMh, tho reviewing or chp.cking 

element of thB tlngin:roring ebtmge procedure con· 
oontl'fl tM on two besic fact.ors: first., does the pro· 
posed chllnge provide a product which meets 
required pGrlonnance ~p&bi~ities Itlld, ~ndt 
does the change- reduce total :futuro coste. "Will 
it work'" alld "How much will it 8llve¥" are two 
questions of fund~menta.I importance, Answer· 
ing thooe questions initially is the reapoMibility 
of tha originator and i~ an integral part of the 
V.E. method.ology preoon~ed in Ohilpter II. As­
suring tllat they have been anl!wered completely 
and t',orrectly iB the responsibility of reviowing 
authorities. 

TI\is chap~r clis-:luBS('q the reapGnsi~i1ity of 
originator and cuat.omer revievt'ing authorities and 
presents oome of tho factors thlSJ must consider 
during review of V.E. chrmge proposals. AI· 
though the moterial in this chapter is p!"!mr.rily 
intl;)uded. io.· l'6viewing personn61. i:he content 
should be caraft.lIy &tudied by origilllltors, since 
a.thorough knowledge of how l\ proposal is evalu· 
at.ed will have 11 salutary effect on We thoroughlloos 
and comylutoncss of propc,a.'ll preparatioll. 

The OOD Engfn",ing ChClI't~e Procedure 
Sinr.6 most. V.E. proposals involv{\ engineering 

change.'l, the usun.l ml'thod for pr()('.essing and 
evaluating them is t.hl'ough the engineering clmngr 
procedUfil, Th« Th>partmont of Defen96 1'00-

ognizes t.hat deficiencies exiRt in the e'lgineering 
change procedures currently in use, the nlost so· 
riQus being t.he lengthy delays which often oceur 
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between preparation 01 a pro}l\.lSll.\ and fmal Action 
on it. Noneth1l1e.'IS, thllOO dofi('iimcies are Mt 80 

serious that. t h,gy prevent thfl SUCCC!l8ful processing 
of ,"!llue (mginooring proposals, provided these 
propn:;.\is a1'6 adequately prepared n.nd Ilggroo­
sivelY followed up by the originator. The prob­
lem of timely procOSBing of enginooring changes 
is currently being studied. Some u8&ful improve­
ments already developed include: 

6 Giving profl"lr l)riority to ('.ost reduction 
changer.. 

• Usin<r a sound processing scheduling system. 
• Modifying tho change Pl'ocesR by cuch meth­

ods 11.3 using concurrent tlow, rotting time 
limits, nOBigning specific reaponsibilitioo and 
using modeMl data handling ttIChniqueB. 

• Preparing clear and accurate (',hang6 pro· 
posals. 

.. Reviewing these proposals prim' to submis· 
sion to ensuro that they are complet".0, corre<'.t, 
of significant value and readily Bubject to 
CU[itomer reviow. 

Additional improvements wiIi 00 forthcoming I\B 

these studie.8 progress. 

Who Reviews V.E. Chl.!~~e Proposals 
it is tho job of tho value enginooring specialisU! 

who OI~ginnt.e chango propOIIals to gllther and 
orWlnize the facta and do tho testing n6('OOIIRl'Y to 
prove, to their satisfaction, wchnicalnnd economic 
f0allibility. This is an integral part of the Y'leth· 
odology of V.E. as discussed in ChnpUll' n. this 
t'JffOlt culminates ill the prop(~mtion of n formal 
V.E, change proposal, or abandonment of t.he 
Rtudy. 

flhnagement review of a eluluge prop(>l)"l at thl! 
originating activity levol may take IIlfllly fonna 
but, ill general, all are similar in fl'.flrtion. The 
II!1UIII ()/'orp,duro i!1 to /"Oute tho plx/poRnl t.o the 
techllicld stnif with dl.'~i!!'1 and/or' production re· 
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spollsibility for the product affected by the c~a~ge. 
These specialists in turn may request tho opmlOlls 
of otJler t.echnical staffa before endorsing or "re­
jecting thu proposal. If the technical staffs agt'OO 
that the pl"Oposnl is technically feasible, it is sent 
to financial ('.Qutrol persollnel r cost analysts and 
00!!t BBt.imlltc>I's), who mny 01' may not modify the 
estima(p.s of savings that were prepared by the 
originators. Next., the project manager, if satis­
fied that the proposal is valid, authorizes its sub­
mission to the cuatomer (I}(\pllrtment. of Defense). 

The cllst.om(lr suhje,(:ts the proposJ\l to review 
by its technical etntY; It design ('onfigurat.ion COH­

(1'01 group, if llee.eflSllJ'y; by c.ost ant\lysts; and, 
finally, by the progl'lllJ~ lIlanager. The "kills re­
quired in reviewing V.ii.:. propt)sal often involve 
IL combination or those possessed by design engi· 
neers, pJ'OductiOh enginool'S, maintenance engi. 
nem'S, logistics llpecialist.~ cost accountanw, e.qti· 
IDRlOrB Rnd analysts. In addition, to be effe<!tivo, 
the review procMure requirf'f' skills in communi­
cRr.ing, understanding Rnd bridging all these spe­
cialized fields. 

Review for Technical feaslbUity 

Thore is no standard method for ro'viewing the 
technicnl feasibility aspects of all V.E. cht!.nge 
proposnls. Decisions may ba made quickly and 
Oll.~i1y 011 some becauP.6 of the 'lRture of tho pro­
posal or by reference to well-known, similar 
productB or designs thllt support the chango. 
Other proposals may l'0C{uil"& full-scale opel'a· 
tional t<>.sts tJ) Bntisfy the cw.'tomer that they a1'<' 
techniCl\lIv fOll.8iblo. 

In for~ult\ting n proposal, the originator, if 
he doee Il complete job, invostigut('I, technical 
IIll\sibility i"om several points of view. At t.lll" 
minimum, he satisfies himself tlu~t: 

• FUliction hn,g not been sllcrificed. 

• Reliability requirem~llts {V"(l met. 
• Quality requirements CIUl 00 maintained. 
• The·changed compoul'nt OJ'part is compntible 

with tho system. 

• Rn.fety has llOt been prejudioo<i. 
• Maintainobility hilS 1I0t boon BllCI·ificed. 

Obviously the reviewing I\uthl'rity cannot ro~..at 
ull till .. toclmical alln)YfIIlII performed by the origi. 
nntor. Rather, he ll88tl1'('S himself thllt IlJlpl'Oved, 
IlOIlUd t('.at ing methods Ilnd reliable, approved 
lintn. aud engin('cring toc.hniquCB wem used by tho 

.. 

o,;gioato, dudng the p .......... of fonnUla~g ~I-I.· 
proposal. 

M! Finally, the review of technical feasibility in-; 
eludes considoration of ita applicability to other 
pl'oducts nnd/oJ' specifications and standa..rda. 
Even if the proposed cho.nge prov6S not feasible 
for the product intended, review authorities 
might deternline that it could be used fo:!' other 
products. The poinc, is that pro!>'jsals can be 
uauful t.o other product design IUld development 
engineering Projects--oopeeially if the originat.ors' 
evaluations Ilre rigorous and conclusive. The ex-
tent to which /I. proposal is applicable to other 
products also a.ffects the reviewing authorities' 
consideration of it.q economic feasibility. 

Review for Economic Feslblllty 

The review for economic feasibility uBua.l1y ie 
moro rigorous than for rochnieal feasibility, b&­
CRllse the reviewer has more complete knowledg$ 
of the economic than of the toohnieal factors. The 
oI'iginator, bu:lding Il component or system to a 
specifieation, is in n better position tban t~ re­
viewer to prove technical feasihility. However, 
t.he or.iginator seldom, if ever, h~ complete 
knowledge of such economic facOOI'S 9,S: 

• Number of units to which the change ma.y 
ultimately be applied. 

• Applicability of the proposa.l to other 
products. 

• Loss from disposal (other than at originating 
ft(ltivity) of material made obsolete by the 
change. 

e Cost. of negotiating a Contra.ct. Cha.ng'0 
Notice. 

• t~t of preparing and distributing tochnico.1 
documl'nt.ation to all affected pal·ties. 

., Cost of reviewing proposal a.t customer lovel. 

Tho fh'8t t.hree of thllOO factors I..d.n 00 determined 
with l'el.\sonllble accuracy, at relatively little eost 
or effort. The othors cannot, and in the aboonoo 
of specific, readily available cost data, must 1>0 
covered by BOme fonn of surcharge. 

A. 1i'(UJtorlJ Rea<lily Determ.i1Ulble with ReaaOflr 
ooZe A IAtwacy 

1. Number 01 Units to Whw/~ Clhange will 
Apply 
In terms of the number of units of a 

product, the oliginawl" moosures the applicabil­
"'ity of a V.E. change proposal t.o those units that 
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will be produced after the change is implemented, 
as provided in his procurement contract then ill 
force. Plalls for future procurement contracts 
are suseeptibl& to cancellation. TherefoN, to be 
realistic, the estimates of total savings from a 
V.E. ohange should apply to units produced under 
the contract currently in fo1'oo. 

The customer X'&vie"9ing authority does 
not nooessnrily have to be ns constrained. He 
should use aU knowledge available to help him 
make 1\ judgment as to the most likely number 
of units to which a change will be applied. 

2. Applioahilittj to OtMr P"oduets 
While the originntor should include in 

his proposal any known applicability to other 
products, the customer has a greater capability for 
identifying this. The reviewer should ensure 
that his reviow procedure provides for this. In 
those cases where it is determined that a V.E. pro­
post\l is applicable to other products, the total net 
sl\Vin~ from such application must be determined. 
This requires the reviewer to subject the addi­
tional possible application to the same rigorous 
cost analysis thnt is spelled out in Ch,\pter II. 

3. L088 !"om J)i.~p08al of MaterUi/. 
The proposed change may make QbS()· 

lete certain spare parts that have already been 
provisioned in inventories at the lime the change 
is implemented. The value of thef1e spare part.'1 
is ~duood, perhaps to nat1ling. 'I'here may even 
be a significant ndditional expense to dispose of 
these obsolete pf!ris. 

The lC3S of materinl made obsolete by a 
V.B. chllnge mlly be significnnt to the savings 
{'./l)cu}ations, although strictly speaking, thoy gen­
emily should not be counted as part of the non­
l"I!<lurring expenses of making It V.E. change. 
The cost of providing tllis material has nlready 
wen incurred in the pl\8t; what is done now Mn· 
not chango the pust. It is .Mt realistic to pena.lize 
futm'o realizable 6Ilvinge by expenses that wero 
incurred in the past. As a practical mat.ter, how. 
ever, the expen80 from not using, and porlulps 
disposing of p(nts alrendy bought. for building 
the product or provisioning it in the field, may 
be included ns a non-recurring cost of n V.E. 
chllnge-eapecinlly if the pnrts could be used if 
the chl\n~e wer0110t made. 

R. Use of SurcharueB 
All the coats that must be considel'oo by re­

"'iew authorities cnnnot be dl!velopcd or ('stimMed 

easily or with a high rlegreo of accuracy. Included 
in t.hese costs are tllOBe of (1) negotiating a Om- ,_. 
tract. Change Notice, (2) preparing and distrib- '\ 
uting technical docuruentr.tion and (3) l'Oviewing 
the. proposal nt the customer level. In these cases, 
it is necessary tlHlt reviewing activities develop 
and apply SiJrCIl!lr~ to ench V.E. cllange pro­
posal. Thlvelopment of these sur('harges will not 
be an easy task because of the lack of cost data. 
Until such time ns cost data is aVI\i1able, these 
gurcharges will have to be estnhlished somewhat 
arbit.rarily. It is important that these surc}lnrges, 
once established, 00 lUade known to originators of 
V.E. ::hange proposals and thnt reviewers make 
their app1i<'!:tion a mattel' of record in each pro­
posal they review. 

Summary 
The engineering chnnge procedure is the most 

frequently lIsed method for evn!urting and con· 
trolling V.E. changes. Although deficiencies 
exist in current chnnge procedures, nctive steps 
nre b&ing taken to eorre.ct them. Primary respon­
sibility for demonstrating that a V.E. changE) pro· 
posnl is technically and economically f{'IL.'1ible rests 
with the originator. Management review, how­
ever, assures tha.t the originator hns completely 
and correctly demollstrnted total feasibility. 

'I'he originator usually is in a better .position to 
determine technical feasibility than the reviewer. 
Thus, the reviewer nttempts to assure that the 
proper techniques were used by the originator in 
demonstrating technicnl feasibility-be usually 
does not repeat, for instance, the testing program. 
On the other hand, the review authority usually 
is in tl. better position to determine total not sav­
ings, i.e., rhe economic feasibility, because as the 
('ustomel' he has knowledge of economic factors 
not availnble to the origihlltor. These factors must 
all be cOllsidered during the roview of proposn.ls. 

It is important for tho originator to fully un· 
derstnnd the processes which the reviewing au­
thority U8M ill evalunting proposals. Such an 
unuel'8to.nding will enable the originntor to im· 
prO\·e the qunlity of V.E. Pl'oposo.ls submitted for 
Nwiew. Patterning the originating activity te­

view procedure nftel' the cllstomer review proce­
dure contz'ibutes to the effi ielley with which V.E. 
I'lulllgo Pl'OP081lIs elln hi' pI·ocresed. 

( 



) 

\ 

Chapl., V 

ORGANIZATION 

Introduction 
Preceding ehapt.6rs ha vo covered the definition, 

philw.()phy, methodology and application criteria 
of vnlue engineering ns well ns the evaluation and 
review pl'OCesSes necessary to bring it to fruition. 
The methods of organizing the value engineering 
fUllction are equally important. Full benefits of 
the V.E. progrnm cnllllot be achieved without a 
wcl1-plullned, sound organization. 

All effecth'e ol'ganiZ'ation consists of more than 
a l1umlJel' of lIent hlac.k boxes and lines on a chart. 
It is a li,-ing organism mado up of people whose 
efforts l\re directed toward It common objective. 
In the final analysis, the success or fnilure of an 
organization depends on the quality of people se­
lected to Btaff it. The selection and training of 
qualified personnel and the motivational influences 
required to stimulate them arc the subjects of other 
chapters of this Handbook. However, the basic 
requirement for well-qualified people should be 
kept fil'mly in mind when considering the orga­
nizational aspects of a V.E. program. 

Two Types of V.E_ Functions 
Thilril nre two functions which lllust be con­

sidered in stl'Ucturing an organization to do V.E.­
the coordinating or planning function and the op­
ernting function. III sma.ller activities these two 
functions may be performed by the snme group, 
yet the functions remain sepal'atc Ilnd distinct. 

The coordinating function is principally char­
acterized by its nssistance to those who perform 
tho V.E. unaJysis, ·while the operating function is 
concerned with the uctual performance of V.E. 
ll:llch of these functiolls is discussed helow. 

A. The ('o()1'dinating FUllf'thm 

The cOOl'dinntillg fnr.ction is concerned with 
ovorulJ progrrun contl'oJ, Ils!!ignmcnt of snriut,.>'S 
ta.rgets and the allocation of resources necessllry 
to meet these targets, determination of prim'itie.o;, 
mM.~Ul'ement of progl'c&'l both quuntitati,-ely ant! 

qualitatively and development of policy and 
procedures for the appliention of value engineer­
ing. 

A typical list. of responsibilities assigned to 
the coordinating function follows: 

• Program control t.hroughout the orguniza­
tion. This includes selection of product 
areas to be subjectoo to study, as.'lignment of 
savings targets to each of the units within 
the aetivity, allocation of l'OSOurCt'.5 neces­
sary t.o moot· these targets, development. of 
reporting systems to measure progress to­
ward these g-oals and performance of pe­
riodic informal reviews to qualitatively 
evaluate the various clements of the program. 

• De,'elopment and supervision of the V.E. 
training pt'ogrnlll in cooperation with the 
t1'aining depurtment. 

• C{)ntinuOuB review and follow-up <:"11 all V.E. 
changes in process, both within the orga­
nization and at the cust-omer level. 

• Provision of te<:hnic.'\l guidance to operating 
V.E. units, including dissemilllltion of in­
formation concerning new i:edmologieal ad­
·vanoos which possibly can be oi use in the 
V.E. effort. 

• Management of a publicit.y program direct.ed 
to top management and to all personnel who 
are or should be concerned wiih product 
mIlle, informing them of the results of the 
V.E. effort. 

.. ' Accurnullltioll of cost data, both inool'llally 
and from outside sources) in order to sup­
port the development of valid "olue stand­
ards. 

B. The Ope'rating FUIk~tUm 
Tho operating V.E. fUlIdion is concerned 

with the actual perfOl'Dlance of ,-aiue enginooring. 
Thl'l llrime responsibility of this group is to con­
duct. V.E. studil'fI and gt"nerat.e V.E. cha.nge pro-
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poeals. This function is carried out by value 
engineers or by other personnel trained in the 
value engineering technique. SUOOleding sec­
tions of this chapter discWlS R numoor of ways of 
organizing the npplication of the value en¢neer­
ing technique, regardless of when or where it is 
applied. The basio technique, ItS set forth in 
Chapter II, remains the same. 

A.dditionally, the operating function usunlly 
hM the responsibility for ensuring thnt n.n.v V.E. 
pro'poeal is <mrried through to completioJ., i.e., 
f)it~r implemen~tion or rejection. In tIther 
woros, it is the operating hnetion that is respon­
sible for "closing the loor" 011 the V.E. prooms, 
although in some organizations the coordinating 
function shares Ule ~ponsibility for "closing the 
loop." 

K.y Variables Affecting Organization 
Structure 

There is no one magic pattern which l'6pfilSellts 
the optimum orgltnizational structure for per­
forming the value engineering function. A bRsic 
distinction must be made between plOducinp: nc­
tivities and procuring nctivities since their ap­
prooch to V.E. is dift'erent due to their basic pur­
pose..q. Even within these broad groupings, which 
are discUliged separately in slIcceeding sections of 
this chapter, organizational patterns vary from 
activity to activity depending upon severnl key 
variables, Bueh lIS size of the opel'lltion, the pro­
duct mix involved and the existing organizational 
structure of t.he activity. 

The oi1.6 of the activity will dotermine the llUIIl­
ber of luvels in the V.E. oll!ftnizational structure. 
For example, in a amaJI company the V.K funr­
tion may be organized in only one unit or e'-en 
in one man, embodying both the c.oordinatir.g and 
opern.ting funct.ians. On the other hand, in n 
very large company there may be Il. corporate di­
rector of V.E., division managers of V.E. RId 

plant mallagers of V.E., all perfomting only the 
coordinating function. In addition, there may be 
a number of operating V.E. units in each of the 
major deparfments of each plant. 

The type of product produced by the activity 
greatly aft'eets t.he type of V.E. organization. For 
example, a company specializing in research and 
development on advanceu aerospace equipment ob­
"iously will be heavily engineering oriented and 
the princip~l focus for V.E., therefore, will fall 
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within the engineering department. On the other 
hand, a manufacturing company primarily en- i,.-. 

gaged in the production of standardized military 
items which are procured in Jllrge quantities on (\ 
recurring basis tends to concentraw V.E. effort in 
the production depnrtment. Another ('()mpany 
that subcontracts a great portion \)f the total dollar 
value of their contracts might weU place primar~' 
emphasis on V.E. in the purchasing department. 

In order to inject a new management tool into 
a going operation with the least possible confusion, 
it is desirable to utilize to the maximum possible 
extent the existing organizational structure. 
There is an organiZational similarity between V.E. 
and other disciplines such as reliability, quality 
contl"ol and ma.intainability_ V.E. might ~ fitted 
into an organization in the same manner as these 
other disciplines. 

V.E. Organization in the Producing 
Activity 

A. TM Ooordinating F'lllMti()1l, 
The spocific location of this function vari~ 

from organization to organization due to the sev­
eral variabl6l! already mentioned. Because of their 
natuml tie-in, however, many companies ha.ve in­
tegrated the value engineering staff activity with 
quality control, reliability and maintainability and 
grouped thooe functions under the genel'&. 1 heading 
of product assurance. This is a roosonable alld 
logical way ·0 organize the V.E. coordinating 
flln( tion, particularly in engineering-oriented 
organizations. 

The coordinatmg function is not. limited to a 
particular level of an organization. For example, 
it may 00 required at two Ok' more levels in a large 
company; in sma)] operations only a single level 
may be required. Howevar, it is important in any 
size organization that the highest level coordinat­
ing function repre&"nt a clear fcells 01 responsi­
bility for tIle overall performancf) of the value 
engineering effort. It also is important that this 
function report to an executive with the power to 
cut BCl'OSS departmental or divisional lines, since 
there will norma.lIy be V.E. activities in two or 
more departments, such as engineering, purchas­
ing, production, etc. 

B. TM Operatz'ng /?UMtiqn 
The operating function of value engineering 

can be organized in a number of ways depending 
upon the size, product mix and existing st.ructure 
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of the company. In practice, ho-;ever, most of the 
patterns fall into three Ctl.t.egoriee : 

1. l1uer·fwnctWMl Project Tea11l8 
"Ad hoe" t6Illnl'l of specialists including 

full·time vft.lue enginoors are assigned to perform 
value engineering on specific component8, su~ys. 
terns or ond items. Normally the team is com· 
pris~;l of representatives from various depart. 
ments, i.e., design, production "ngineering, pur· 
chssing, industrial engineering, manufacturing, 
etc. The complexity of the hardware and ita ~t 
will determine the intensity of anaylsis undertaken 
by the project t.eam. The team may work on a full 
or part·time basis and may be established for a 
short term (two weeks) or for a lon~ period of 
time (six months). The team approllch can be 
used in Rny stage of the project cycle btit, in pra.c­
I ice, it mora fre..tuently is used downstream rather 
than in the design stalP~. This method of organiz­
ing the operating func Hall has the advantage of 
bringing together II. nUtllber of diverse yet comple· 
mentary talents which provide a multi-dieciplined 
approach to the problem. The disadvantage of 
this approach is that it does not provide for the 
development of II. continuing ca.pabiJity in depth 
since project teams aI\.' llormally disbanded after 
the completion of their task. 

2. Project Value Enginurs 
In this approach a value engineer is 88' 

signed to tl. particular project to do V.E. from de­
sign through production. In this cas&, the value 
enginoor normal1y has a high technical capability 
in the product area to which he is assignoo. He 
is responsible for ensuring that optimum value is 
built into the product at every stage in its develop· 
ment. This method of organizing the V.E. effoli 
has the advantage of providing Ii oonr.i!luity of 
value engineering analysis through aU design and 
productioL-n decision points. Its disadvantage is 
that the number of projects 'Vhich can be value 
engineered is limited by t.he number of profes­
sional vMue engineers on the stafl'. 

3. P·rocedural RfAJiew PtX-nta 
Under this method a value engineer par­

ticipates in all committee decisions at the estab 
lished review points such as design reviewa, make· 
or-buy reviews, systems integration, drawing 
release pointe, etc. The value engineer in this C88e 

is responsible for enBuring that value cousidera­
t:.)r.s are given proper weight at each of these dooi· 
sion points. This approach permits the value 

"~g ~~ ~ 8Ubj~ ~ P~~:v.:= ~I_.. .. 
analysis. It usually is linkoo with wid$8pread .. 
training programs which attempt to tt'ain aU per-
sonnel concerned with product value to J>'brform t1. 
V.F: Ill'; l,,.rt d their bwel'}uaJ' Job. The> roll' of _ '1':,7 I 

the professional value engineer at the review points ~ 
is principally one of determining whether value 
hns been properly considered in the product's de- J 
velopment and produmion. The disadvantage of .~ 
this system is that it d06lll not encourage any In· J 
t.ensive, in-dept.h nlue engineering studies. i 

There are many variations on the abo~ \' 
three methods of organizing &t the operating Jevel. 
The three general patterns mentioned above 0b-
viously are not mutually exeIueive. Many o~ \­
nizntions use combinations of the abov~2M 
even use all three at the same activity. The deter-
mination of the correct one to be applied at any 
given activity is a function of the variables l"&­

ferred to earlier (size, product mix, existing orga-
nization structure.) 

The type of V.E. training program 
used by the activity can have an eleet on the type 
of organization selected. For example, as cited 
above, an activity that has put a large number of 
people through a seminar training program could 
deeide to select alternative 8 (above) and use a few 
value enginoors only as monitors to en8llrt\ that 
value hIlS been built into the prodt.ct. 

V.E. Orgar.ization in DOD Procuring 
Adivities 

Many of the comments made in the preceding 
section covering V.E. organization in industrial 
activities, both ~rivaw and Government "Iso are 
pertinent to a dh'-<"lussion of organizati<Y/l' for V.E. 
in DOD non-!ndtl:1..:::-ial activities. 11'0'1' exampi~ 
even in non-industrial activities the coordinating 
and oper9.ting functions remain distinct and iden­
tifiable. Generally speaking, the higher levels in 
the DOD Are concerned with the coordinating 
function while the operating function i.e found 
principa.lly at the field activity level. The basio 
difference, however, between producing ani! pro­
curing activities is that the latter place primary 
emphll8is on evaluation of proposals and on pre­
procurement purification of specifications rather 
than on detailed V.E. studies. 

There are, however, some significant differences 
in the environment of field activities which need 
to be clarified. The prime respoll8ibility of the 
V.E. unit in these activities is to provide assistance ! ~ 
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to technical statts in ovaluating V.E. change pro­
posals submitWl by coutmctors. Generally, V.E. 
studies performed by A proem'jug activity are sec· 
ondnry in importtl.nce and 0.1'6 limited t.c a study 
of the speoificationa contained in procurement 
paoJc~ 1'ho V.E. units !at any procuring o.ctiv­
ity also provide gl.lidtmoo to colltrnctillg officers 
concerning the type of V.E. incentive clnase to be 
inoluded in contracts. Although assistance in 
eValuating contractor proposals and guidance to 
contracting officers is 0.190 a responsibility of V.E. 
unita at the comlliand and technical bureau ll'vel 
in DOD, their primary responsibility is overaU 
program .;ontroI. 
. As &tatoo Mt~ier, thero is no one correct wny to 

organiie the V.1ll. sfl'ort in procuring nctivitiP.,s. 
k " rule o~ L~mmb, howl)ver, it call be stnted that 
V.E. hl\S some Chi:'!.' Idnship with the disciplines 
of quality oonhol, re:!~Hity and maintainability 
and, therefore, s.'lould Wh&l~Ver possible be or· 
ganized similarly to these func'Ciol!s. 

Determination of the Level ~f Effort 
Over a period 01 time t.he level of V.E. etl'ort til 

be applied will be determined by the ratio of net 
savings achieved to costs incurred. GenernlIy 
speaking, this ratio should exceed 10 to 1 j in 
other 'vords, for every dollar spent for vnlue on­
ginooring, the activity should 1'OOOve1' ten or more 
dotars. This ratio of return mAy not be possible, 
however, where the total effort is applied to de­
velopment programs which include only the pro­
durtion of a few end items. Retunls of as lo\v nil 

2 to 1 may be worth while in such instances. 
It is a mo~ difficult mntter, however, to de· 

termine how much to invest initially in a V.E. 
program. The level of effort is R varinble de­
pending upon whether it is a producing or pro­
ouring activity, the size of the organizntion, the 
products handled, etc. Experienr.e t<1 d",t-.. indi­
cates that n. bud~t oi from '/to of 1 % to % of 
1 % of total ann ual dollar volume is an appropriate 
level ror producing (lc.tivities. For proem'illl/: 
nCtivities, a level of effort approximately one-half 
of tho range for producing activities is considered 
rensonable but mllY vary considerably depcndin~ 
upon tIle degree of inhouSi' specification anRlysis 
undortAken by the procuring activity. These 
tigul'(>,s are presented only as guidelines lind should 
not he taken ns inflexible limitations. 

The structure of the V.E. or~nizl\tion also wiII 
be n. determining fnr.tilr in the level of effort to be 

applied. The overriding consideration is a rea­
sollablo return on the funds invested. Under· 
ct.aJlh>g Ule V.E. functioll doop not. permit maxi- •. ) 
mum utilization of the technIquo; overstamng "-
leads to a lowered snvings to cost l'atio and dam· 
ages the PI'ogl'Rm by subjecting it to chArges of 
"empire building." 

Illustrative Examples 
The following examples of organizing for the 

V.Eo funrtioll IU'e i)1tp,.de<l as illustrations of the 
concepts presented in this rhnpter. They are not 
intended for use as "pl'eferl'ed" models. 

EWllnple I-Defense cont.rnctol' A is a prime 
produoor ill the nerospnce industry nnd has 0.11 

annual dollar volume of five hundred (500) mil­
lion doilnrs in military contrnet~, ma!!y of whicl. 
o.re resool'ch aud development projects. The 
company lIns two mlljor divisions, the neronautical 
divisioll and the Illissile and spnr~ division which 
nre separnt~<l gcogrn ph i cally. Tho prime reo 
spollsibility for the V.E. effort in t.his company is 
lodged in a corporate director of vllllle enginoor­
iug who ill concerned with the overall program 
control, policy ~llidnnce nnd direction of t.he com­
prtny-wida V.E. ~:-njllillg pl'ogl'Rm. Ell<'b of the 
two divisions has 11. divilliou coordinator of value 
enginooring ('('ror{.i!1g' to t.he vice presidents for 
engineering. Ench of th~..'J8 manngers has severnl 
full-time value enginetll'S on their staffs to aSKit;;i 
t.he mn.nagcr in determining priorities of projects 
to be subjected to value engineering, aIloo.tillg re­
sources to these projects, setting targets for ex· 
pectoo results nnd measuring progross toward 
these objectives. Within tho engineering, pro­
duction and purchasing departments of enc·h di­
vision there are n number of value engineers who 
nre assigned to specific projects. Once assignoo, 
a valno engineer remains with the project throuJrh­
out its lif.:; ill tho ('ompnny, performing V.E. 011 

the hardware at pl·csel('.<"ted points in the product 
cycle. To the extent pos..c;ible, the studios al'\! 

timed to coincide with already established review 
points such as design 1'C,·iows, mnke-ol'-buy de­
cisions, drawing relc~ses, etc.. (See or~nizntion 
chart, Exhibit 1.) 

E;ramplllll-Defellse ('ontl'l1.r.(OI' B is a. mn.nufac­
turer of ordnance items for the militarv. Allmnn­
ufnct\lrin~ is dOlle !It one plant whirl~ hns nn Iln­
nual voluJJJe of twpnty (2(») million dolllll'S. All 
of its militlll'Y rontrads nre foJ' the pl'oduction of 
relntiveJy stable itNns which nro 1<,-pl·OCUloed on 
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IUl a111111al basis. This contractor I,,~~ ~'1!y Oiio 

LU-timu mlue ellgilillt'l' who l'eports to thE' !Y">l" 

ngor of industrial engineerill{!', who in turn reports 
to t.he vice president of manufacturing. The nlue 
engineer pen'forms both tho ('o.ordinating and op· 
erat-ing functions. He sel~ts his .own projects 
nfter conferring with the manngt'1'S of industrial 
enginool'ing, production and production engineer­
ing. He conducts mnny of these projects himself 
but, in some cnses, pal'ticipat(>s in Il toom effort 
with repl't'.sontatives of the production engineering 
deplLrtrnent ll11d vnri.ous shop depllIi ments. (See 
Exhibit.2.) 

ECMlnl)ie 3-Shipyard C has a staff of four fuJI­
timo vnlue engineers reporting to the chief design 
engine{lr, who reports to the Planning Officer, who 
in turn reports to the shipyard commander. The 
\'I\lue ell/l:ineel'ing depal'tmt'llt. carries out both the 
coordillRting nnd .opernting function. Most of 
theil' IJl'Ojects, ho\"ever, result fl'om suggestions 
generated in othel' departments of the yard. or, in 
some cases, from other shipyards. Their princi­
pal effort is dil'(l{'ted toward, first, screening these 
suggestions to select out. those which look the most 
promising Ilnd then, second, carrying out V.E. 
st:ltdies on t.he priority projects. In pcrfol'millg 
the actuol nnalysis, they often draw heavily upon 
personnel in other depart.ments of the yard. (See 
Exhibit 3.) 

Errom,p'&e 4.-Procuring activity D is responsible 
for the procurement of aeronautical spare parts 
for Olle of the military services. It has a. mau­
agel' of value engineering, rep.orting to the dit'eC­
tor of procurement, who is responsible for the co· 
ordination of V.E. activities in each of the pro­
curement divisions of the directorate. Value en­
gineers in each of the procurement divisions per­
form value engineering studies on priority items 
selected by the manager of value engineering 
pri.or to their procUl'Oment by the various con­
tracting officel'S. The V.E. studies principally 
consist of a detailed aMlysis of the specifications 

contained in the procurement packages. In addi­
tion t.o performing V.E. studies of the typt) men­
tioned above, the value engineering staft's of the 
divisions often are called upon to aseist the tech­
l1ical staft's of each procurement divieion in evalu­
ating value engineering chango proposals sub­
mitted by contractors. See Exhibit 4.) 

Summary 
A sound organizational structure is an MSeIltial 

requirement of an effective value e:&gineering pro­
gram. There are two functions to consider; the 
coordinating and the operating functions. The 
former is c.onc.erned with assisting those who 
perform V.E. while the latter is directed toward 
the actual perfonnance of V.E. There is no one 
correct way to .organize the V.E. effort. The spe­
cifio structure selected depends on a number of key 
variables; size of the activity, product mix, exist­
ing organization and whether the activity is a 
producer or proourer of hardware. In producing 
activities, emphlUlis is placed on perfonning V.E. 
analyses. In procuring activities, the major ef­
fort is dil'ected to evaluating and pl'~ing V.E. 
change proposals submitted by the produoors of 
hardware. In addition, procuring activities may 
establish 11.1'. "inhouse" V.E. eft'ort concentrating 
on pre-procurement allalysis of specifi'ca.tions. 
The level of effort will eventually be determined 
by l\Ct.ual return on investment but initially, for 
producing activities, the cost of the V.E. program 
should mnge between Yto of 1 % to lh of 1% of 
tile total annual dollar volume of the activity. 
For procuring activities, it should be approxi­
mately one-half of this figure but may deviate oon­
siderably from this range depending upon the 
degree of inhouse Bpeeificn.tion analysis under­
tnRl'l1. The overriding consideration is the at­
taimnent of a reasonable return (10 to 1 or more 
except on celtain t.Yl>es of development programs) 
011 the funds invested in the value engineering 
effort. 

31 

I , 
l 

1 , 
t i , 

l 

1 
1 
·1 

l 

I 



,\ .... ~"''' .. '',\I\\\ .... "''''\'ll' ",'~I~"~lI'r'·r·'II."", .. ,,;·t'ltI.~IIIIItIt'''IIIIfOI-''''~'''''''''- _ ... 

to> 
or. 

; 1'4%"'~1:~1~~ """""" ",.",-"'''1, . '," .,i: ",. I':'. "i 
---.,.,,,,. ~ fft.:':,.I, ',i,:,~h:I:l\' I) -~W'~" ,. . . 0.).'1'" 1:1\ "', ". -.= .','" ."'" , I" 

• '. .1 ," .' , , 
{ 

DEFENSE CONTRACTOR "l" 
VALUE ENGINEERING ORGANlzAnor ~HART 

....... -I ~ 
CO.PftAT£ CDRI'll.ATE 

Vltt 'RESID£IIT wer I'fI£SfOEIIT 
FlltAlltE MARKETIIII; 

l 
PRESIDEIlT 

AfROIIAUTItAl OIYISII)II 

... -. -
DIVISIOM ] COIIPJIIOLtEI! 

""0 ) 

, 
I 

f~ 

I PR£Sm£IT 

I 

mCDtlYE flCE "RESIDatT 

• I --.-• 
COIl'GU1l! t8IIP/lU1t 

'flU ftUlOltIT WCE fUSIIQR 
.AlIIIfACmIMS 1[$U.(ll"~ 

..... ~ t ..... 
I • ~ 

CORPIlRATE l toIHUTE CIIIlIlAft 
DllfCTOR I/IIIIDOI IIl£t,. 

QUAlITY tOIDlet. IWAIW'rY YUE ~ .. 

I t 'RESIDEII I 
.,SS/tE , SPAtE 01111$I0Il 

~ • •... 
I I I • 

OlV/SIO" OIVISJelf DlvtSIH • VIC£ PRfSlDfII1' riCE nESIDffff Wrte I'ItfSftIfJ • IIfAIlUF "crullll& PROCUROIEItl EKNEllIlQ • J ..... I I ! I I. I ~ I • 
DIYISIOII II VALUE l fll&l.EAII1, J II WAlUiE EII£IIIUI'.G I I J tMIlIlJIAl'tIt ~ • • • • • , 

rAUlf EICMEEJIIIrl • ! • 
WAllIE £115111191. $IlFf 

fOIl EJltJItfaIIIC 
IEPARTMM ,- • 

~ ____________ L ________________________ ~ 

.-. ,.~ ... 

~. 

Q" 
:r 
f --



= 

VICf PlESIO£IIT 
FlIIAIICE 

.,,""$EI 
PUlItHASlIIS 

. ;. Ir':": 

[ 

c; 

[ 

DEFENSE CONTRACTOR nB" 
VALUE ENGINEERING ORGANIZATION CHARt' 

ICE PRESIDOO ! PERSOIIIIEL 

.AJlACEI 
'UrrCOlITaOL 

VAUE 
HlllEEItI.' 

"ESIDENT 

VIC( Pl'fSIDfllT 
IAIIOFACTUP.11IS 

MAIIHER 
IIIOIISTRIAl E.'INEERI. 

" ,~~, 

1.',i'I':!I..:,. 
- II ~I '"I ,[ 

VICE PRESIDf.T 
IlltltETIIIG 

UU8£lt 
PIOIIUCTIlIII 

00I!I$lIIAl BIUIm1IIC 
STAn' 

'.., 

I 

-_._,-_. -.---.~ ~--~--~....- ~~i ..... W'1t_rmP'I: 

..... J 

~ICl PIIfSIDEIIT 
EIICIIEOIIIG 

PIGD:-~-J 

1ft 
)( =-ir • 
~ 

,.:11 
,I 

!-- '~.~ I 
" " ,~ I I " ':~~ 'I 

;"1 r'ift'll 

,> :,.i' :I,'ll :,,: I ~ I, I 'ilill"I~II" 111JI'i'ii,1 ~: .' IIII~,I~' ~~~'~I ,!.' 
I' . ' i" j,,11~!'.'1 i", '.:' " ". I" '" HI' I~ rll'~ 1 

II" ""I"I"::!\' "I, 
I' :!:~ii:~i!j~;,'~" ,,~":' ,,~"'~I I I " 

"":+::"~'r " 



I, .. " 

.. 
o 

';f. 
1"1 11 "1' '''1,,1 1'1 III 

• 'I '~I I l'lt' I I ~ 
I 'll i,lll I 

~ '1Iot!IJl·", 
'I :'. r "I'~~l~ ~I:! I : ~' 

----------l"!~.:; :::~;:, :i: - I·!.il~ 
!, ~ ~ "II' ! 

, 

SHIPYARD "C" 
VALUE ENGINEERING ORGANIZATION CHART 

SHIPY All) COIIIIAIIOOI 

... - I t r ~ i [_ ... L -"' ""n,,,... ...~..... -.~ -.. ...... 
J 

"'-UINIIIG .. ESTIMATIIIG 
SUPfRIIlTEIIOEIIT 

.:...r--] 
I CRIEr DESIGII EIIGllfEBI ~1IOfI(f W 

-

= .... K .. • .... I NAVAL 
ARCHITECTURE 

VALUE fJlGlIIEOIIIG 
BRAI:CH 

"IIIIIIIIISTIIATM SUI'POItT 
WileN 

ASST CHIEF !)ESlGtl EIISR 
llIAR/IIE & IUCII 

EIiGUlE£ltIIIG 

PRIIGUII MAilGER$ 

ASST CIIIEF OESI&II EIIU 
fL£CT!IlCA1 .. EL£C'TROlflC 

£IIGINEERIIIG 

:r 
2: -(.,) 

f • 
'-

~-.. ! 1m. b·IQwMb'" ntz st ,,,,,~~ ___ ~-,,,....-.-.......! __ -,,,,,, ........ L.»-L'-'-"" -~-~~- -

1 

; 



w__ .."...:~!!I~" 
.. -~.-...-.- .. -,--,~. ~ .•.. , -

~, 

~ 

.... "''''-'.'" .. ,' 

--....--......... ~,':'--"".-.-:.-~, ... ~~. -.-.. ...... ~- ......... ,--- .. -... 

~ 

PROCURING ACTIVITY "0" 
VALUE ENGINEERING ORGANIZATION CHART 

DIRECTOR OF 
PROCU.DlEKl 

.AMASER 
MAIU.GEMOT EKGIKElRIKS 

HAlum 
DATA PROCESSING SERVICE 

III"I"[R 
VAWE EIIGIIIEfJll"Il 

r-~------------- -------_.& ~-- ---------- --
POWER PLAin 

DIVISION 

• 
I 

• • I 
I • .. 

... 1CIItS OKAIIZED BY SPECIFIC "IKRAFT CI@ DIIlIIES 

"f 
I, • ~~" j., 

.... ~, ................ ~ ........ _, ......... _~ ..... _.~ ................. ~_~.,-... •• _ .............. _-"" __ ~~ill_ •• ,~_d "'" ... " ..... • _. _. 

~ 

'-" 

DllI£Cl~ OF 
IfATBIIAL MUMDlE.T 

""1, 
~ 

m x 
~ 

2: -.$Ir. 

.. 

.. ~t 

I 
II 

1
1 "'" 1'1 + -I I 

I' ,.;", .. 1 'I 
, It ~.'I ~ lit II 
, ,11',1: ' I ~t'l: '''. I 

11 'I ,; I" I 'I' Ir ~ 111

1

' I 
,,' I'~~' ,,"'111, I 

.... _--- I' '''' , 
-- "')II:I;II'''!f~':!r~" 

I1I1 "II'U' 11,1 ' 1
1

1
" , 

10 II ~ I 
' 'li,:~I'" t I 

: .. ~, I 'I 'II I ~ ,,1\ 1,I,Lil I 

,,," .w .... 'M'" • b"_~~i!'\ 



... ..:. 

-, 
! , 

C"apfer VI 

TRAINING 

Introdudfon 
M.m are not born with the specific skills that 

lI()Ci~y requil'e8t but must develop them. Conse· 
Quently. carefully formulated programs fOl' 

training personnel are Il88ential to !Lily new and 
emerging program. Increased emphll,8is on value 
engi~ring training is m9.ndatory if tho full 
potential of V.E. is to 00 retI.lized. 

A planned progrnm of value ellginool'ing train· 
ing in appropriate DOD/Industry organizations 
is requir"<8d. Only ill this way will the skilled man· 
power ~-ome available to do the value engineer. 
ing j(ib. A oorollary benefit. will aCCl'ue. Any 
plAnned program of training demonstrates an or· 
ganization's intel'f'.st in the d6velopment of itll 
pel'flQnnel. Thust training pro~rams al'(l an ('tyee· 
tive integration of the intcreats of both manage· 
Illent and employ.. . 

In d~8cussing v .' engineering training, a dis· 
tinction must lK> madl!> between the full·time value 
el.gineering spoop,liat, i.e., the "!"ro{0lIS;onal" 
v&Iu6 engineer, and ot~r operating pP.l'8OnneJ. 
With reape¢t to the 8~iaii8t, training programs 
g-.,nerally lIssume that formlllllcnrlemic training in 
an angincering or related djsc;l'iine han been oom· 
plet.ed. Clooaly supervised on·the-job tra.ining 
Ilnd rotational work assignments 1tI'C the most fI'P.· 
quendy Ilood techniffU(!8 for training the V.K 81M 
cialis~. The objertiv~ is 11 fu!!y-qua.li~.ilti ... sill!' 
ongineer capable of holding hi!! 3wn in 9. fonnal 
value engineerillg job environment. The V E. 
training for othar olJlIrating personnel (T,n l.>e ft('. 

('om~,li!lhed through indoct"iMti,>n Jectul'OO anrl 
pal-ticipation ill workshop Bf'min:u'H. 'fhe (\1.;~c. 
live of this !milling ill hJ give the im;ividual II 

basiC' understanding of the goals of V.E. and t.o 
present to him some 8pecifi(' V K teehniqu!'R for 
•.. ~ ill his work, 

This rhnpl('r P"'R('UtH !lOflll' "f' he !('~'llIJiquc.~ 
ll'al hn\'1) heb. lilted slI('cl'9IJfully in l'~lhl' l·ngill .... I·. 
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ing training, Workshop 8IlminR1'8 and indoctrillQ.· 
tion lecturl'B for training operating personnel are 
diocussed. The contribution of toml!\l institution 
training, on-the·joh training And rotfttionlli work 
aS8ignments to the development of full·time VAllie 
Allgineel"!I is outlined. At.tention al00 is ca.J1ed tn 
a f~w miscellaneous training teehniqlles that have 
been found ueefuJ. 

Obviously, these training techniques are not 
mutUAlly eXl'lush·c, nor will every organization 
need to employ all types of value enginooring 
training at ono time. De.cisiolls ns to what types 
are appropriate Ilnd who is to be trained depend 
in part upon the size of the organil':ntioll and the 
Heope of i~ nctivit ies. 

Techniqu$' for Training Operat~ng Per­
sonnDI 

A. The Wor1c8lwp R,lmi1U11' 
1. Purpol/e 

Worbhop seminal'll are the main SOUl'C(' 

of form III \'Illul' ellgineering training for opernt· 
ir.g pcrllonnel. BernuBe workshop RellJinal's iden­
\'Ify indivirilJll~i ",ith III>1'cill/ aptitud(' for value 
engineerjllJ{, thp.y IlJ'\(1 ran ho:! cOllsidered af; one of 
the fin!! !ltep~ in de\'eJoping qualified full·time 
vlllue "Ilg:nt"{'l~, Incorporation of the "lnarn by 
doing" techniqup in the form of Iwnj{'l't work 
demoll.;tl·I"\l('S 111\ foo.sihilicy of \"I\ill~ el\{!in('ering 
met horioJop:y. 

Th(' broad objcctiwlI of WOI'kllhop f('mi· 
liars are 10: 

• I~";lIcRh' Pl'l'SOJlI.1'1 ill th(' methodolofl;Y of 
"fI' :1(, I'Jlginfl('riul!. 

• DemonHtrnle hy I>f.> 1'tI0I III 1 part i('jpnl iOIl that 
the m~thodojogy is eiTert i\'(, Ils R 1'0111 inl' diAei· 
"Iin(' fOI'I:O!!t I"'riud iOIl . 

• IIIIPI'O\'I' C'llrnmllllirnbm lH>. WeE'n nil groupll 
('OJlI'I'I'lIt'(i n-jlh (lI'odU!'1 ~·I,llle. 

rr· 



} 
• IdBlltify pll1'8onnel who have talent for valuc 

engineering. 
• Develop 11\\\' datIl for actual V.E. change 

pI'oposals, 

~. C ha T'(Icte'l'i8ticR 

The particular arrangement Rnd curricu­
lum for workshop seminal'S will \'ary aewt'ding 
to the or~Rlllzatioll's produ<~tg. mlljor business, size 
Bnd stl'ucture. However, certain definable attri· 
butes of the wor\cshop seminal' nre oollsidcred 
fundamental. Ellch of these lire discullSed in the 
following pa.rllgt'Rvhs. 

n. Pri.or;ly of A ffendance 
('{)nflict between the pressures of 

daily t.ask acoomplillhm~lf Rnd !!(lminar attert(lnnce 
must 1x> 1'e.'lO)veO prior t{) ntudent !!election. Stre&'1 
IIhould be plared 011 the need for regulal' 
nttendlUloo. 

h. Dum/rotl and SI'1I81.on S('hedtde 
A range of forty to eighty hours if! 

SUggefltM, The tim!' f!hoold be divid(~d ahout 
fifty-fifty between lecture Bnd projfl('t work. HaH­
day and fl1ll-day sessions have been found to work 
well; less than half-clay IlcSRions have hOOll fO~l\d 
innd('()ulltl', Tn nny ('\'ent, the total CllIl'ndar tIme 
hetween the /irst 1II'i'.!lion and the last Be88ion should 
range from two to four weeks, I.Al8S than two 
weeks may not pl'ovide sufficient timo for the at­
tendl'eR t(l ohtain suitable (,,ost data on their proj­
ectll, 6&pec:l\l1y if outside vendor quota.tions are 
roquil'ed. 

1'. Num1Jf'r 01 Pm·tid/Nlntll 
Clal!8 Rizc will vary nl'l'orcling to the 

organizational nCl'ds Ilnd the nvailability of ex­
perienoed IK"l'sonnel to 8erl'O as team proj'llCt lend­
ers, Pa'lt ~ractice indicates the optimum group 
to he ~bollt fort:.' jX7fS01l6, HO\\'e~'el', Hutisfactory 
I'fsults have been ohtained with groups of 001\ 

hundred, The lnrg(>\' gl'onp obviously requiros 
more careful planning of projoct work and vsndol' 
I'()ordinalion. 

A thmdOO8 for each seminar should 
be drnwp from the various line Bnd staff groupe. 
The fol!owiug gl'oUp8 should be represented at 
po('h Ill"minar: !,Jl~ineel'ing (design, project, speci. 
ficotiou, H'81), purl'hasing, mnnufacturing, relia­
hility, fillMnoo and 'lualilY, One (II' 'tJorc personnel 
frIJm contracts, sllies/markft illlr, ir.dustrial l'6IA-
tioJlH 1~1 .. 1 ". ,fhpl' f·~,,"tion which hlUl intel'faces 
with "Il"., ,/,"irieralions she, 'ld ~ scheduled 
to Ru",nd 111(' firllt seminar. The\ then c,l1n !lef\'!' AS 

--=~----= ~ =~---~-=---~S!""",!,--;F".-~-=~_ :I"" 
- -->~~;C-:-; 'I 
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The intel'faces between Govern- i 
mont Il.gencier.; aDd cont1'8ctors can be improvw fl 
through the workshop semitmr. Significant com- t I 
munication improvements have beell nchieved by" 1 
inviting subcontractol's, l'onta-act01'8 or Govern-
ment llgency repl'l'66ntativeB to attend. 

d, Team ()rganizatitm and Resp01l8i­
bilitll 
Seminar atrolld('..eB nl'e 1188igned to 

tfoams of from four to eight for the proj0<.'.t !'Or­
t.ion (see e. below). A ten.m of six or Beven PST­
mit'!! mort! complete workshop co\'ernge of ad­
"n,IlI'M ,'alue engineering methodology such i\8 the 
clevelopml.'nt of \,,,Iue standllrds or II. cost t&rglSt 
pllin for t he project. 

EAch team is held rcaponsiblo for 
thl! preparntion of II. report which de.'lCribcs itB 
RppJication of the le.cture theory to their workshop 
project. fTpon ('ompletion of the llemina.rl these 
reports normally are submitt.ed to the value 
engineering line organiZlltion for poosible 
implementation. 

Many workshop RGmiuftra devote 
their laat few hours to OJ'nl prost'ntlltions by a few 
01' by RlI teams. T(\ll.nI members are called upon 
to pre!umt. r..onelll~ionR nnd r'eCommendations re­
slllting from their 81udy project. 

e, W ~rkahop Projects 
Projects are an C88{lntial element of 

the workshop ~minl\l"8. The participants, work­
ing in teams, apply the value engineering meth­
odology to n piece of hardwllre, This exercise 
frequently results in lIill:lIificant cost reduction 

'1'J8a.ls. thereby pl'oving to the individual thnt 
.' ."j} improve !)\'OilUd value and that the vBiue 
ellgineCl'jng methodology docs work. Although 
.;eminar· p1'o]('('1. work is an eltereifle, it, mUlll offer 
II. I'M) opportunity fot' the team's efforts to be 
rea)j~u. Ihery attempt should 00 made to seloot 
II. "live" project. with Rctual BavingIJ potentilll. 

Thf' followillg features 11.1'0 d08ir­
Ilble fOI' workshop project" : 

II Prejudged illS 8UI!Ct'I>t ibIs to cost improvement. 
• Assembly of from fjyl' to fifty individual 

part.s 01' dl.'tIliIs. 
• Hu.rdwlll'C ~ample Illld/Ol' mockUp is 

available, 
• Drnwinj..rn, !lpP('~, Inyolltl:! ure available, 
• Total cost pt'r program is large enough to 

1I,;hiove measurable l"eduction, 
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• Performs It distinct. function by itself, 
• Respoll~ibl(\ designel' or equivalent agrees to 

its uoo, 

• Undas.'1ifierl, 
Projeds should be selected at I~Rst 

two to four \Vooks in advance of the seminar, 
One proj~ct per tenm and a few spnrr.s 8110\110 
he pr-epl\red, A distribution of projects among 
electronic, mcdllmiclll, hydraulic, etc" is usually 
deBirable, It is I\ot neel'_~<;t\ry fOl' the I\UClldC?A!S 10 

luwe specia.lty knQwle~g~ cOIl('('rnillg the equi,;­
Inen t to 00 vi\.lue engineered, 

A data package must ~ prepared 
for each seminRr projeet. A datil packnge check 
list is included as Exhibit 1 10 this cl!l\ptel', In 
addition, ground rules to gu:de the tenm should be 
proYided for each projert, These Ilhould sp<',cify 
tho anticipated qUl\utity to be used in calculating 
altel'iude ('A)Sts, IMrning curve factors Ilnd a polic~' 
tOl' computing tho ('ost of makill~ !'hall~es, 

f. Rl'lIlina I' LefuJe-l'llhip 
Three typ~.s of hm<lernhip personnel 

are usually in\'ol\'cd in Il \'nl"e unginel'l'ing semi­
nar: lecturers, guest speAkers and proje('t lenders, 
The leeturet's J>l'ovide the theory I\nu ba~kground 
of till' value engineering methodology and creath'() 
problem-lIOlving, OtUlRt Bpl'llkers al'(\ used, n~ 
needed, to CO\'('l' the Ill'eilS of inhouse disci}>1 ine.'1 
",llidl tou<'h on valuo considerations, TheBe in­
clude purchasing, cost accounting, contract. ad­
miniStl'ntion and I'lllilllating. Proj ('I' I l('acll'l'IIpro, 
\-ide guidallce and stilllll\lltiull durill/T ell(' Pl'oject 
wOI'k portion of tIle scminar, (h'dinllrily, project 
lendi'l'K work with from olle to three learns, 

1'11(' le.ctm'cl'I! lIlUIl! ('ombilll.' nll IItt­

clerstllllUill[.! of theil' topic with the Ilhility lo ('om­
Inllnil'llte, Tht'y do Ilot Jl~d to he Ildively \vOI'k­
ing U8 fllHtim(' vl~lu(' engineers, but it is de.sirttble 
thnt rhpy hlln' pt'(>\'ic)JIsly nItI'IH\(>d Po seminlll'. ,\t 
!C;>5t 0111' of !hl.' Il'clurert; should he 1\ \'l\lu(' eng-i, 
11001', (J\I('t-t Hpellkel'N !!hOllld h(> ('xpel'ts ill theil' 
l"(!8pp('live fi('lul', PJ'ojed 1(,llcll'l'f< IIIU!!t hn\'l' l"'{'­
dou!! vnl\l(', ('I1~illOOl'illg ('oXPI'I';<'Il('(', They 8hollid 
hOllhl(l 10 k~('1' Ill(' t('1I1ll IJllergi7,t'd t01l'/l1'(1 th" Sl'1l1-

illlll' gOII!. The \',,111(, I'Ilg-iIWI'l'ill1t ,.,IIIIT is fhl' hl'sl 
,;(jlll'('e IIf }lI'ojt'rt lelld~I'8, 

1[, ('III,,.;('ululII 

,\ );1'111;11111' I(,\,t 111'(' ti<'lU'clul,' Hlwuld 00 
III1'PllIl'<! ill 'UlnUII'(', Tit" ell/Tic'lIluUI should 
;'OVI' I' 1111 1I>!o1'1'dH of tin' \'11 hlt' I'Jlgi Ill't'rillg 111('1 Jt­
Ol\O)Ogy II!! lIi!l<'us.'!(,,1 III ('hll(lt',\, II, I '('{'I IH'('S 
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should be given on the details of int&rnal prooo­
dllrt's that hem' IIpon Ihe vRlue progl'l\m, This 
includes topics such I\S: intemal cost pl'o<:eduros, 
cout melllll! aspects of vulue engineering, .'olation· 
ship of value engineering to reliability, quality 
control !lnd pUl'cilllsing serdl'6S, etr, .A typical 
\'mrks!w!) S('minnl' ellrri(,llillm is presented as Ex­
hibit 210 this chapter, 

h, r flldot' Pa./'firil'fltion 
To IIcqunint plIl'ticipnllts with the 

S\lpplil'!'li' role, 1\ limitl'd lIumbtor of \'('ndors may 
be 111 vi tNI10 plll,til'ipnll' in the seminnr. Vendor:; 
lihoulrl tx> iuvited to sClla two reprl'setltntivC8, oM 
tt'l'hni('n! and olle cost estimating, with a small dis­
play of their pl'odu!'t 01' proc(>ss, V cndots should 
l}(l sel('cted appropriate to the workshop projel'ts, 
.\. portion of tile pl'Ojel't lime (one day) can 00 
d~sigl\nted fO!' tenm 1Il(,1lIUt>I'S to discuss their proj­
('('ts wit h "!',,dOl'!', 

n, lndocfl'ir)(rtirm Lecture8 
This typf.'l of training" l'1ll'ompnsses fllmiliar­

ization lit-Mions of from olle to I'ight hours dura, 
I iOll, These 8('ssiollS intl'oclll('.(' t h(' fundamentals, 
~oRls nnd operntion of the \'n}lIe (,lIginellring pro­
gram, Th~.y nre illt(,lIdl'd fol' IUlciit"ncl's oth(>I' 
thlln those cx'pet:tNI to ntt('nclworkship seminal'S, 

Itlliod,l-inRtioll }1'.'IIII'l'1'I 1\1'(1111>1'1'0-

pI'jntp 101' IJerwJJllr~ lI'hoSE' primary r .. ,c;ponsibilit,y 
dO(,fl Ilot Wllrrnllt I\II~ndl\ll('1' lit 1\ fnll-!lI'nle work­
Mhop :mlllinar, sll{'h II~: llIidtil!' 1llllilngNnelll {'''('cu­
t i \'(':1, Sl'1I if)!' st.df P~I'liI)IlIlt'I, plullning pl'rsolUlel, 
,h'llfltmH'Il, lau()I'nlUl'Y tl'I'hni"iuIlH and newly-hir('d 
pl'l'80nl1(,1. 

The specifi(', I'olltent (}f indc)('tl'ina­
t.ion l~ture!1 mURt be t,nilol'ed to th(\ lIuclenC'I', 
HOW6\"Cl', elll't.nin bllsic l'oolllres nre conilllOll, 

They are: 
" COII('ep!s of ;,-n.lw·, 

• Pl'illciplesof '''llu(> en~ill(>,('rin!l rnethodolo/!y, 
• Critel'm for appli«'1\t iOIl. 
• Organizllt.ion and opel'a! iOIl of the \'nlne ('II, 

ginN-ring pl'l'll1;l'RIlI, 

• COlltl'l\ctuai aspe('ts, 
" ('1l8e hi8wries, 
• Rolationship I1ml /'on/dhution of th .. audi, 

l'lIce If) t Itt' ,",dm' I'II~ill"'I'illJ.! pl'O/.!1'IIIl1, 
The effort W plnn IUlfllll'ONelli induct rillll t ion ler'-
1III'I's ,-;hllllJrlllflt illh'dt'I'(' with 1\111' jt'ol'lll'd;zc til(> 
workshop seminal' efTol'!. How!"'''I', tlH'J slwul<l 
b(l IIC('Olllplillhed II!! Hoon IlS ff'nsihle II fll'\' ilrlpli" 
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mentation of the workship progrnm. This type of 
training activity is normally Pl'rfOl'lIl('d by stllff 
\'aluo enginoors. 

Selecting and Training Value Engineers 
A. Sekcthm C,o!wria 

:&lost ]>l'Ilcticing vnluo engineel'S have an 
Il(,IIC)!'mic rlegl'ee in one of the enl!'illN'rinll' or J'e­

latoo disciplines, or t.hey have the equivalent ill 
years of experience in throe fields. No formal 
academic training exists for value engineering, 
per 56. 'While attempts nre being mh.de to develop 
value enginool'ing C'OIll'lieS fol' inC'iusion ill enp:i­
nMl'illj! ('urriC'ulll, it is lIot likely that value 1'11-

gineN'jng will be l'(>.('ogll i:t.ed liS a majol' subj(>.('1 1m' 
acadomic study, as is electl'iCllI, mechanical, in­
dustrial or civil engineering. Thus, vallie ell­
gineers must. be developed by DOD and industry. 

For "alue engineering trainees, it. is reasoll­
able 10 require a.cademic trnining in reJat.ed fields. 
It. would be difficult for someone without this 
academic bllAlkground to enter t.he field Bnd dev(>lop 
Ilt a reasonable paoo. 

To be suooessf\. ,value engineer must be 
respected for his pl'ofessional competence, but 
eqUally as important, he must have the tact and 
diplomacy to sell himself and his idouR. An eiTe('­
tive value engineering progrnm depend8 on the 
skill Bnd persuasiveness of the value engineer in 
!\StabliBhing close working relationships with all 
personnel concorned with product value. Thus, 
it. is imperative that personality trnits be 811'011 ~Iy 
(\mphasized in the Releetion of "alue engineering 
trainees. 

As previously diSC'ussed, the workship seminal' 
can serve IlS II. screening device in tho seleet.ion of 
vnlue enginl'.ering t.rnhlees. The seminars pro"jdl' 
a.n opportunity foi' an indh·idual to display "ahw 
talents Ilnd to he obHervoo for lwidenoo of desired 
peJ'8()nality trl'.;ts. III addition, wo:-kshop semi­
nars give the potential \'8.1ue engineer an oppor­
tunity to ~t II. taste of "alue work before he is 
c'()lIllJlitted 10 it. TI:1l intp1'('lltR of cost. efTel'ti"e­
ness Bre servl'li by \Ising the workflh ip seminal' M " 
"rest bed" hl.fore proce<'dill~ wit.h oll-thl'-joh 
trninir.,.:·. 

n. O"l.-I'M..Job Trrri1l.ing 
c"ll-th .. ·joh training is thl' pra('liCllI srhool 

in \\'hic'~ l~ "ul'Ie ~:J\s.;ille.a~ :1I~. tl'llilU'C lenl'llR np­
proved 1ll"'~;}lOdll cf wOl'k. JIfl r!t'~l~ll ..... it h t 111' tool!> 
of his trnde under thl' tut.eltt,lre of qualified nlllll' 
I'II~jlle('rs. He iii ~Jn'l\ t hp ol,port'lllity to 1l'lll'/l 

.3'!*~~t .. 
-' -~, -:'~-~J:.j 

how to apply basic skills to splICific and productive 
work Ilssignments. Perhaps M importa.nt as the 
training received is the satisfaction gained from 
being productive while in a tnining status. 

C. BotatiOMl Job AuignmentB 
Such training frequently is 1l8ed in conjunc­

tion with on-the-job training. It requilU the 
"trninoo" value engineel' to be assigned to various 
operational areas for limited ~riods of time. 
These areas may include ma.nufacturing, oost esti­
mating, methods engineering, design enginooring, 
etc. Exposure to these nther environments serves 
to broaden t.he individua.l's perspective and, in so 
doing, leads to an improved understanding of the 
Mmplex nature of product value, 

Other Training Techniques 
Many organizat.ions choose to train p<ll'OOnnnl 

for V.E. through less formal methods than th066 
previously discus,'Jed. Many organizations sup­
porting fomull training programs supplement 
them with informal training devices. Some of 
these informal tmining approaches are discussed 
below. 

A. HandbookB and Mfl.'1I'Uu18 
Handbooks and manuals are means of bring­

ing abont a climate of cost awareness throughout 
the organization. These documents can be value 
engineering oriented ill the sense that. they define 
"how to do" value engineering, or they can pro­
"ide cost datn relating to trade-off poosibilities be­
tween materia.ls. manufacturing pror.esses a.nd 
related information, or both. 

B. Bulleti1l8 and New8letters 
A va-Ius engineering newsletter or bulletin, 

distributed periodir.alIy, could contain a aootiol1 
devotE'.d to value engineering methodology. 

C. Techniral MeetingB 
Value engineering films or speakers from 

othel' facilities mny be prescnted at Inhouse collo­
(Iuill, 

D. DupZaYB 
Case histories anllotated to il1diMte the mlut' 

enginool'ing method may be ?lal'~ nt Btrat.egic 10-
('S, t iOllS tlll'oughou t the orga 11 llmtioll. 

Implementation of Training 
A. Training ResllrJ'/lllibiltio 

Value engineering training l'equit"eB part.;ci­
pat ion hy man)' ol'l!lIniznt ion E'lelllentB. ('Qor­
dilllltillll hy n ('en I ral SO\ll'('(~ is desirnble t.o a void 
(.( tlHct, duplicatioll IIlId rlilutioll of the primr.J·Y 
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eBort. A value engineering tl'il.ining coordinator 
should be designated to net as the focal point for 
integration of the total etJort. Each functional 
dep&rtment should designa~ one person 118 respon­
Bible for coordinating its participation with the 
t,raining coordinator. 

Most larp-see.le Deopartment of Demtse and 
industrial activities have training staffs, usually 
as a part of personnel or industria.l relatiolls de­
partments. While the primary responsibilit.y for 
value engineering training (as with all training) 
must; rest with the line organiza.tion, the staff 
training personnel playa key role. Their assist­
ance to line personnel includes: coordinating in­
di'/idual speciality training, such as value engi­
J;~ring, with the activity's overall training 
ptugrMn; developing tminillg devices; providing 
and scheduling thl'luse of training facilities; train­
ing of in8tructors in the techniques of training, i.e., 
Uteaching the teachers how to teach;" and many 
other types of assistance tha.t. only professional 
training people call provid~. 

B. T1'ainMg P14n. 
A trainbg plen should be. prepared &8 a. por­

tion of the overall value engineering program 
plan. In addition to those elements nOi'Illa.l1y con­
tained in program plans, it should delineate: 

• Annual training schedule for the overall or­
ganization and for \lac:, major functional 
division. 

• Assessment procedure to evaluate training 
efTecth·elless. 

• A. method fOl' developing an inhouse training 
capability (if none exists Rnd the size of the 
organization warrants). 

C. Training ('apability Development 
The (lStabliAhment of inhouse training capn­

bility must reflect the needs of the orgRnifGation. 
Therefore, it is necessary that the personnel re­
sponsiblo for this task be familiar with value en­
gineering and with the overall company or agency 
operation. Where no value engineering program 
IIxists, the inhouse training rapabilit.y may be 
achieved by obtaining initial traini.lg outsid" tho 
organization. Some sources of value engineering 
tmining are: 

• f'ol1sulting orgallizatiollfl with \'allle engi· 
neering trnining cl1.pability. 
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• Professional soeietios (Society of American 
Value Engineers). 

• Colleges/universities (UCLA, North688tem 
U ni varsity, B08ton College). 

• Large defense contmctors. 

• Department of Defense agencie..'I, shipyards, 
lU·senals. 

Upon cOIn'Pletion of this outside training. a Value 
}I~llgineerh\g Training Plan can be formulated 
whic.h incorporates the organization's specific re­
quirements. The next step would be to schedule 
the first inhouse workshop seminar utilizing the 
servioos of one 01' more of the sources listed above. 
In subsequent seminars, responsibility gradually 
would be shifted to inhouse pbrsonnel, ultimately 
culminAting in a complete inhouse value engineer­
ing t raining capability. 

Summmy 
Tra.ining is nn important element of a compre­

hensive yalue engineering program and requires 
proper emphasis if '{.E. is to reach its full po. 
tent.ial. A planned training program is nooded to 
provide the Iv'cessary skilled manpower to do the 
V.g. job. 

A distinction must be made between t.raining 
full-t.ime value engineers and trll.ining other oper­
ating parsonnel. The training program for vnlue 
engineers is necessarily more detAiled and includes 
on-the-job training as well as fOlmal instruction. 
Ro~ationll.l assignments are often used to improve 
the value engineer's understanding of the comple:r; 
Illlture of product value. 

The workshop seminars can serve us a fifllt step 
in training value engineers and are a major source 
of V.E. tmining fOI" other operating personnel. 
Indoctrination !'!ctivities nr~ an appropriat.e train­
ing devir(l for personnel not directly involved in 
the }X'rformance of value engineeriJ.g. Other, less 
formal, training techniquOl:! employe(' are manuals 
and handbooks, bulletins and newsktrers, techni­
cal meetings and displays. 

Responsibility for the training pl"O~ram should 
be assigned to a V.K training coordinator. He 
should develop and implement 1\ total training 
plan. The plan mlly include the developmpnt of 
1111 inhouse tmining capability if the size of the 
organizRtion justifies such an effort. 
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Exhibit 1 

DATA PACKAGE FOR WORKSHOP PROJECTS 

This is not intended as an exhaustive listing of important considerations, 
but is intended to serve n.s a guide. 

iJra;wing8, Layouts or Sk~tche8 
Next Assembly 
Assembly 
Detail Pl'fts 
Schematics 

COBt (Aotual and/or Anticipa.u4) 
Tooling 
Raw Material 
Out3ide Purchased Parts, Tooling 
Inspection 
Fabrication 
Assembly 
Any Other Significant Elements 

At (Etlu/acf.uring Platnni1i1/ find Rfat1M 

Tooling Desci'iptioll 
Handling Equipment 
Planning Sheets 
Scrap Loss 
lAt Size 
Packing Rnd Shipping 

Contact Points (IV ame, Loeatiffn, T eleplume) 
Responsible JX..signer 
Responsible Buyer 
Responsible Cost. Analyst 
Responsible Contract Administrator 
Specialty ~nsllltlll\!S 

Theory 
Fabrication 

Quality 
Field Services 

Speciji.cati01l8 (Per/orm(JlIC6, Model, Proof/lis) 
Customer 
Internal 
Subcontractor 

Duign Criteria (md Status 
Inoonded Function 
Weight 
Reliability 
Known Problem Areas 
Design History 
Fabrication History 
Procurement Histul'Y 
Associated Documentl\tiOIl 

Manuals 
i!andbooks 
Rep~'rts 

Contract Data 
Incentives 
Quar.tity Required 
Antidpo.ted !<utnre Quantity 

Purohwing Data 
REYJponRihl(\ Hny{'ll' 
Pllrticipatillg Vendors 

Ph()iogra.pll8 
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Exhibit 2 

TYPICAL VALUE ENGINEERING WORKSHOP SEMINAR 

SU8Wn 1 
10 minutt·s 
20 minutM 
20 minuteB 
20 minut.es 
10 minutes 
15 minut .. s 

10 minutes 
15 minutes 
15 minutes 
15 minut.es 
30 minutps 
30 minutes 
I hour, 15 min. 
15 minutes 
30 minut .. s 
3 hours, 30 min. 

Se88wn II 

CURRICULUM 

Keynote 

Value Enfiineerillg's History, (',on cep ts , Philosophy 
Gent-ral Ol'ientation of Vnlup Engineering T('chniqu('s 
The Imponance of gvalullting our Habits 8nd Atlitud('s 
RetOgnitioll of "&adblocks" and Overcoming Th('tn 
What Vahl(, Engiu(I(>ring ('1m Do for this Division or 

Op('ration 
Break 
&lection of Product for Study 
Get All thl' Fl'wt.'1 
Detel'mine COBts 
Determine the Function 
Functiollal Workshop 
Lunch 
Put 1\ $ on thl' Speci!1Cll.tions and Requirl'mf'lJls 
Funcdonlll Workshop 
Project Work (Gllth('r Proj('('t Inrormation) 

Project Work (Gather Project Informll!ioll) Correlat(' Project Information 
nnd Determin(' Project Function 

SesBWn III 
15 minut('s 
30 minutes 
30 minutes 
15 minutes 
15 Ininut.ea 
Z hours 
1 bour, 15 mill. 
t hour, 45 min. 
2 hourR 

8eS8ion IF 
30 minut.('s 

a hourn, 15 min. 

1 hour, 15 mill. 

De"eloping Alt('rnntiy('s 
Creatiyity 
Creative Workshop 
Blast and Cr£'ate 
Brt-ak 
C'reativ(' Workshop (on Opt'ration Projects) 
Lunch 
Project Work (Creative Session on Proj('ct) 
Det£'rmine Function and ('r('Ute 

RN'np On Information Gnth('ring and D('velopm(,Ilt of 
Ait<>rnativp Phl\il('s 

Proj('('t Work (Correlute Informlttion From Functional 
and Cr('ative Efforts) 

LlI1l('h 
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8fR810fl, V 

ae minutt's 
15 minutt'B 
15 minutt's 
15 minutl'B 
15 millut(>s 
15 minul('s 
15 minul('s 
I hour, 45 min. 
1 hour, 15 min. 
15 minut('B 
15 miulIt('s 
15 minut(>B 
15 millut(>s 
15 minutps 
15 minutes 
2 hours. 15 min. 

Se8810n VI 

60 minlltt''' 
15 minllt('s 
15 millut(>!'; 
2 hours 
1 houl', 15 min. 
60 minutl's 
15 minute's 
15 minutes 
2 houl's, 15 mill. 

Se..'l81·071 VII 

Proj('ct Worl; 

Session \'llI 

Proj('ct Work 

Srssi.ou IX 

:l hours, 45 mi:l. 
1 houl', 15 min. 
15 minllt('s 
15 minut('s 

Sp8~i.m X 

.1 houJ'S, 45 mill. 
I houl', 15 mill. 
:~o minut('s 
1 hour. 4.'> mill. 

Every Idea Can Be Dev('loped 
Thl' Importance of Testing and Vel'ification 
How To Refine Ideas 
Put 1\ $ on Each Idea 
Evnluate the Function 
EVllluate by ComplU'ison 
Break 
Project WOl'k-Evaluat-P Id(,118 
LUn('h 

Thl' Use of Specialty Vendors 
COllsul t Vendors 
Us(' Specialty Products, Processes and Mnterials 
Use l'ompany and Industrial Sp(>cialists 
l'st' Compan)' and Industrial Standards 
Break 
Proj(>ct Work (Invpstigatioll of Proj('ct Ideas) 

Introduction of Specia.lty Suppliers 
y ('lIdol' Display Time 
Br('ak 
Project Work 
LUllch 
Introduction of Sppcinlty Sllppli('l'S 
V ('nelot Dispiny Tim ... 
Err-Ilk 
Proj('('1 WOI'k 

Projl'ct Work 
Lunch 
nf'v('loping til!' P!'oposal 
~lotivMR P09itiv(' Acti,)JI 
Proj('('t Work 

Proj!'('t Work 
LUllch 

Vulu!' Enginl'('ring --1\ 1'\('w 'fool for EVl>rYOIlt' TI) USl' 
Pl'oj('ct Work (Wrnpoup) 
:>'lnl1l1gl'ml'lIt Prl'sPlltntioll 

-c~ .. _·.-~- - ---, --
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Chapfer VII 

MO~IVATION AND INCENr!VES 

Introduction 
In the commercial market ccsts rarely play 

second fiddle to delivery schedules and product 
performance. In the defense industry ('on~rn 
about military eitectivenllBS and desire to buy 
time tend to ovtrwhelm pressUl'fl9 to cut costs. 
Everyone in the DOD/Industry complex accepts 
the principle that costs should be held down. The 
rewards for reducing costs (or penalitill8 for not 
reducing costs) are not, however, as tangible in 
the military products business as they are in the 
commercial products business. Thus, there is a 
need for special motivating actions to reduce costs 
of military product&-actions by both Government 
and CQ(!tractor ~rsonnel. 

It haa been stated in previous chapters t.hat 
organized value engineering programs are an 
important means for achieving c{)St reduction be­
cause they fOCUB on the 008t of achieving required 
function. But 81\ organized \'alue engineering 
program may still fail unless there is a tangible 
reward for implemeutinp: valid V.E. change 
propose Is. 

This chapter discusses concepts and techniques 
for mvti vnting V.E. programs in the DOD/Indus­
try ('omplex. 

Motivation Within DOD 
Within the Thlpnrtment of Defense there are 

two ('omposit.e groups cQncerned with V.E. One 
group ('.()nsists of people: the management, tech­
nicai, procurement snd fiscal staffs associated wit h 
the various procurement or industrial Q('tivities, 
who provide lhe IIl!vironment fOI' the V.E. effort, 
mnko the final emlUl\tioJl of V.E. proposals Ilnd, 
in some cases, perform the value engineerinlZ 
studies. Th" other group is ma.dt" up of the or­
ganizations crmeerned with product value, BU('h as 
I\rsellnl~ shipyards Ilnd pl'()('lIrement I\CtivitieB. 

A. PerliOAfI6l 
One of t.he strongest motivating inSuences 

on pel'SOlmel is the knowledge that their mallBgc­
ment. supportJ! the program and is closely follow­
ing itg progress. Evidence of management int.er­
est can be 8hown ill a number of ways such as 
issuance of 1\ management policy statement on the 
subject, appearance at V.E. training sessions as 
guest speakers and participation in award cere­
monies recognizing individual Rnd group contri­
butions to the program. 

Outside of special awards, it is not posaible 
to provide diroot financial incentives for Govern­
ment personnel in the Departrilent of Defen86 as 
a. means of motivating superior effort in value en­
gineering. Nevertheless, shipyard or U'scna.l 
oonunanding offi~rs, procurement managers and 
system dirootol'8 presently are evaluated on the 
efficiency of their organizations. Historically, 
the emphesis on the cost elements of their activi­
ties has not been as strong as it is in private in­
dustry. There are ways and means, however, 
such as fitness reports, evaluations for promotion 
and public recognition, to foous attention on the 
financial aspect of performance. The Dep .. rt­
ment of Defense cannot be operated or judged in 
the same profit-oriented manner as private indus­
t.ry. Notwithstanding that, a specific re-cmphasis 
of the importa.nce of cost considprations sholiid be 
made, especially as vahle engineering contributes 
to them. Value engineering effort &ud effective­
IU~S should become an element of cnreer and pro­
motion evaluation for all Department of Defenat' 
personnel c.onnocted with V.E. 

B. OrganwatiomJ 
For tht' Department of Defense as a whole, 

I.lld fOl' major organization!! within it, certain 
f\.dions ('-1111 he taken to motivate cost reduction 
effort!!, in('ludin~ val11(, engineering. Tho8ll 
actions involve tht' t'stablishment nrd snfoJ'{'ement 
of bnsic ('ost rMuctioll po1i('ies, Burh as the current 
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DOD Cost Reduct.ion Program. The Office of the 
Secretnry of Defense provides policy for dle De­
partment of Deferlse as (\ whole. The policies 
must be implemented by ench Service, command 
Rnd ~ctivity in a manner whieh clearly ootB tar­
gets, esta.bliohes methods for evaluating progress 
ftgloinst the targets and pN>l'ides means for assign­
ing specific responsibilities for the Rctions required 
toO meet t.he targets. The specific implementing 
policies Rnd directives must be tailored to the 
needs and proced\ll'e.~ of e.ach organization. 

Motivation !n Induztry 
When dealing with the problem of mot.ivRting 

defense induBti-y, it is again necessary, as in the 
c./w.! of DOD, to distingui.lh between thoee moti­
vating forces aimed at persons and those directed 
toward ('rganizat.ions. A discussion of the moti­
vl\t.ing techniques directed at ench of these groups 
is presented below. 

A. Peraonn.ei 
Within industr y thero are two categories of 

personnel concerned \,.ith vRlue engineering activ­
ities. One group consists of those people who do 
the Rctual value engineering work. The other 
group includes the peripheral p:roups which pro­
vide service or evaluation assistance to the V.E. 
group, as well as management which pl'ovides 
overn.1l direction and policy for the V.E. function. 

For both these groups, the same motivating 
techniques daseribed for use in the Department of 
Defense apply equally well. Since private indus­
try has more flexibility t.hRn the Department of 
~fense in matters of promotion, evaluation, 
raises, career enhancement1 etc., the techniques can 
be more easily applied. In arldition, industry can 
lISil ~11('h tN'hniqu('8 (lS financial !l.wards nnd b0-
nuses as 'veil as incentive plans basod dil'()('t.ly 011 

performam'e, Industry should tRke advantage 
of its greater flexibilit.y in motivating sUpel'ior 
performance by those persons or ~ups con­
noot~.d with or responsible for V.E. 

n. Companies ami 07'uanizati01111 
For industry as a whole, and specific ('om­

panies or organizations within industry. there are 
seyeral moli\'ating forces prompting the use of 
nIne enginOl'I'ing, all related dinl(",tly or indirectly 
to increased enrllingB al\d profits. Ono of those 
factors is the part ",hi,'11 V.E. can play in improv­
ing a company's future compe.titive »Osition, ul­
t.imatel}' le~H\i1l1( 10 in('roo~d business and lligher 
profits. 

a _____ *=-__ ~--=- ___ ~-=--_____ . __ 

An.tho..f ~ .. motivating f ..... behind ~:ll~ 11-•... ~nooring is a company's desire to 000-* the ous- . 
t.omer (DOD) that active, fruitful efforts are 
being ml\de to reduce costs and illcl"68a& the value {~ 
of defellso products. Although cost. reduction al-
ways has been imnorta.nt to delensil contractors, 
it. is e\'en more so today in view of the specifio con­
tinuing requirements for eflidency demanded by 
DOD. 

In addition to increasing a company's ability 
to oompete effectively for lIew busine68 and satis­
fying the cust.omer, value engineering provides 
another important henefit : increased profit on fu­
ture and existing business through financiAl in­
oontives provided for successful V.E. efforts. The 
formal and legal approach to thoee financial in­
cent.ives is ront~ined in Section I, Part 17, of the 
Armed Services Pl'O<'urement Regulations. Since 
t116 ASPR provisions serve as U\e basis of all V.E. 
efforts (,Olllll'Ctoo with defenoo hardware, a discus­
sion of the basic concepts under)~-ing them is pre­
oonted in thisHl\ndbook. 

Finanel,d IncentivGS Provld4td in ASPR 
To ensure a clea.rer and more complete under­

standing of the ASPR financial incentives for 
value engineering it is necessary, befure di80USS· 
ing the incentives themselves, to discuss briefly 
I.he ASPR definition of villue engineering, the 
type of V.E. effort to which ASPR is directed IUld 
the part which V.E. is considered to play in ('.on­
tract perfonnanoo. 

In this Handbook, \·8.IU6 engineering is de­
seribed and defined rigorously with primary em­
phasis on how it is perfonn&.. In ASPR, how­
e\"er, the definition of valull enginooring is based 
mora on the kindn of rus .. ilts to be obtained from 
it, and de..'lCl'ipitiolls of eome of the n1'688 wherl' it. 
r.an be applied. Although II. comparison may in­
dicaw differences between the t.wo definitioru;, 
careful study will tlhow that there i~ no oonfiict 
between them. The reason that any difference 
hxists is beA-ause the ASPR definition is intended 
for ('.()ntl'Rctual use, while the Handbook definition 
is intended for the use of those engaged in cloiuJ[ 
or managing value l'nglneering. 

It is 1\.100 important to note thnt thl' V.E, effort 
('ontrullplntcd by the ASPfl is that whirh lends 
to rhl\.nges 1'equit'ing Got'erlltll~nt "pprol·al. It 
~I'(}OO without sayinll that V.Eo chl\l1j"le.'! not re­
quirint. Ilpproml Ill'" highly profitable to contl"1\(,' 
tOl'S. III t'ommel'('ial \\'('l'k lind on somo types of 
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fix('i1 r"i.-e Go\,('rnment rontrnrts, tIll' rOYltrllrtoJ' 
\1811f\.J1y keel)S 100% of the 8llvingB. TIlis Hand­
book is di~ted to all V.E, efforts, but primarily 
to eaorts leading to chRnge.q whirh roquire DOn 
approvnl. 

The uoo 0: V.E. by 1\ contractor is ronsidel'Ol'l t() 
be an eft'ort additional to what is orrlilllu'ily re­
quired of him because V.K, us fnr as the ASPR 
is concerned, is int.,nded to lend to changes in 
what the cUBtomar (DOD) ori~nally spe<'ifi(>.1 Ril 

Nquired in a giV8l1 product, system or item. In 
other words, V.E. challenges existin~ produrts, 
designs and spe.cifications with thl" goal of finding 
and eliminating IInnecessary cost. This collct'l)t. 
1\8 well 1\8 thof*' already pl~sented aho\'e, plays 
all important. part. in the ASPR incentivl' 
provisions. 

Although a number of different techniques han· 
been used to provide contractors with fiMII­
cial motivation for doing value lIugineering. tht' 
current nppronches essentially fan into two 
eat.egories. Olle is through the provision of incen­
tives bosed on n.ctunl l'OOu)ts achieved from volul1-
tary contraetor V.E. progl'8mR. Tht' second is 
through the inclu&ion in some colltro('ts of specific 
program requirements for V.E., with direet. DOD 
fundirlg Rnd such control and monitoring as is 
ordinarily required to "IHllIre ('ompliance with ('on­
tract requirements. Each of tIlOse nppronches is 
discussed below. 

A. Ifl.Centi~·e Pr(Wi8iD'll8 
The incentiv{1 method sJX"l'ifiNi. in A~PR 

for motivnting COllt reduction throul/'h vallie PlIgi­
nearing is to allow cont.ractors to share in V.E. 
savings. Sharing of sllvinW is a bosir ell-ment 
of the incentive concept herauS('> it ties N'SlIlts nuo 
reward t.ogether. 

Other important el8Jllent.s of the incentive 
concept 1Ll'6 the risk which the contractor tnke..~ ill 

doing value enginooring lAnd tho Rmount of profit 
which the contractor can earn by invellting his 
available rw;ouroos ill CORt reduct.ioll techniques. 
Those eloments are compensated for ill the in­
centive approach to value engineering by adjust­
ing the ratio by which ('on tractor and ~overnml.\lIt 
shl\re in savings. TllI\3, depending on t he circum­
stances, the SR.ving-sh"rinll ratio will "M"), from 
l'.outrnct to contrawt. 

The vrinr.ip)c of tying rewnl'd to risk throll~h 
SIIlU'ill~ savin(!S is th!' same 11I'ineipl!' Ill! tht' olle 
Ilpplicd to the rost. element of .. ~Ilt.rart perfonnanc.(' 
ill the various incentive cOlltrn('ts currently bt>inf! 
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used by Ute lxIpartment of Dofense. Application 
of the principle to Y.K should p~.sent no Ilew 
problems t.o thO&) pre8011tly engaged in defonoo 
business. 

The risk and n.lternative investment concepts, 
although t.hey Illay he similar ill somo roopoots ~o 
present· iuc.(IlItiv(' contracts, llevertheltl88 Il", 

unique when applied to value engineering. The 
risk element is heavi1y inllueuc.ed by the fact t.hat 
value engineering prop08l\ls are subject to govern­
ment npprovol befor(> tlley call be implemented. 
Thus. a contrnctor performing vnJue engineering 
is not. ('ompletely in control of the rooults of his 
efforts. The risk or disapproval is laken into ac­
count when setting the saving-sharing ratio. 

The altenll~tive investment. concept is baRed 
011 an awareness tlU\t contractors constantly (lhoose 
fimong a)wrno.tive investment opportunities. A 
oont.n.ctor will lend to chnnnel his resources of 
time. money, and manpower into those areas 0\' 

projects which return the greatest profit to him. 
In the cost redudion areas.. for example. vnllle 
engineering is but one of u number of useful tools 
available to a contrtlctor. Since V.E. can benefit 
mnny DOD projects other than the specific eon­
tra« to which it is originnlly applied, it is desir­
able for DOD to en(,O\l~ l'ont.l'!l('tol'S to select 
'-,E. efforts in preference t.o other effort!' with 
only limit.ed oost reduction application. Again, 
as in the ease of the risk element, the saving-shnr­
ing ratio is adjustoo to\vard that end. 

~pecific details and guidelines are con mined 
in the .\.SPR for determining what SR\ing-sharinl!' 
ratio to llee for each lype of c.ontrnct and undllr 
what conditions. 

B. Prog-ram, Requirem8lit8 
Under certain oonditions, it will be in thl' 

best interest of the government to make value 
!'!l~illOOrintl' a l .... luiroo ron:l'llct.or action ratlwf 
than making the use of V.E. optional as in th!' 
('ase of f.he inwntive provision approMh discussed 
abovt). ASPR l~ogni2.cs the need for l'equil'<'ld 
V.E. prol!rallls under s<)me rontracts and pro\'id!'~ 
methoda lor incl\ldill~ them in the (,,oUt.l-acls. TIl(> 
111)proach is to describe the type of progralll 
desirrd, sometime..'; Iilcluding specificntions, nnd 
then to req,lil'\'! that th~ contractor est.ablish IUld 

IIIl1intain the (I~ritx-d projlrnm n.t 11 mensurod 
level of etTort. As would be expocted, the quality 
nnd qllnntify of N'.<1I1t1' (>I'odured by the prograll1 
will be followed dosely by tht' nOD ('.oUtl'lI1'1 

Ildminist rntol'l:i. 
( 
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Tha situMil)DS which might call for IlBe of t.hll 
rlllJllil'Nl pr0l!l'llm Ilppl'Ollrh to value enl4ill'.<oring 
IIs11l1lIy involve eilhl'r 01' both of the foJlowinlf 
('ir('llIl1sta.nces : 

I<'il'st. ill II development (4)ntNl(,~ the nature of 
tho r.olltl'Ort mny he such thllt it hoi desimblt' ((J 

Ilpply \-.1<:. 10 the product or Rystem immediMely 
Idter initinl dcsillll elTorts. III somo eases of this 
Iyps, dptllile.d r.oRt dn.tn are 1I0t Ilvailable promptly 
t'llough to 1>I'l'mit 1111 Ilcrllrnte rietel'mination of t11e 
51ll'illgs prodll('~rl by the V.K effort. (Tnder these 
cirrlUlIst ancl'S, opport lin i ties for Rl1vin~·shl\l'ing 
by the oontrn.ctor may be severely Jimitoo, and the 
inrpntj\'p for doing V,E. 011 R l'ohmtary llasil; 
virtually non·existent. The required 11I'OgJ'RIl1 

\lilly 1)(' the only praetical \'I'uy to obtllill Y.K 
efforts of the type lind levol desired. 

See.ond, a oontract may of itself offllr Hull' 
opportunity fOI' sufficient !!avin~ gt'lJel'Rtiol1 to 
moti"lIte contl11ctol' V.E. (lfTort~. Fot· eXlllHpll'. 
the ('onn'act. may be too small or of too short. dura· 
tion to permit, the development., e\·aluut.ion Rnd 
~'llplementatioll of V.E. proposals. The goVI'I'Il' 

ment may, lIOWOVel', be aware of other !limilnl' l·OI\· 
t,meta in pla.nning 01' in being ,,·hich ('ould benefil 
indifl'Ctly from V.E. performed ill the contl'n('t. 
In surh a case, use of the required program np­
prollrh would b4.' f.he only way 10 obt.nin t.he desired 
Y.K f'fort. 

Summary 
Provi"ion of eft'bCtive moli\'lIting fort'(\'l lor tbf' 

V. E. elTort requirl's the use of tl'CiUliqlll's direrted 
Ilt. thll Pl'l'SOIlJll'] inl'oh'ed in the l'ffort nnd at t.hl' 

=-~~!o-
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ol',:!nnizntJOll8 of which thoy o.r& membel'8, for both 
i !Ie I>l'pnl·tmont of Defellll0 nnd industry. For 
pl'rsolllll'ltn non the two mail180urces of mot.ivll­
Lion al1' : (1) mllnngement's OV6rt domollstrntioll of 
support for Ihe program; and (2) the oonsicl..u-a· 
tion in t.he evnlulltioll of individual perfOlmanoo, 
of ('ontribution to produrt vulue. For DOD 
groups and organizations, establishment of basic 
('osl. reduction polide6, together wit.h the l'&,ting 
of specific. tllrget!l fOI' l''()st· reduction, serve 88 t.he 
primRry m6alll; of motivating superior per· 
formanl'.t', espeeinlly whell coupled wit,h reporting 
sys[('ms to lllelu!Ure prognlSB. 

For pereonnel in industry, the sante techniques 
applied to DOD personnel ('.an be used, plus MIdi· 
tionRI dovices such ns awamR Ilnd bonuses. 

For oompllnies Illl n whole the desire to improve 
(·ompetit.ive position nnd nchie\-e ('ustomer satis­
fllction !lel'VO ill p"rt to motivate the performal1ro 
of valne el1~in('(\ring. In nddition, finuncio.l in­
t'-l."llti\,M are used to spur extrn effort. Such in­
~JltivCl8 nre described ill ASPR, Rnd oonsist. of 
two Rpproaches: 

• Iurentiv(\ provisions which provide for sht\.r­
ing between the Depnrtment of ~fen8& Rnd 
thl' <'ontrnctor of ~1l\'illjlS !ZI'11l'rllted by'·. E. 
efforts periorml'{{ voJulItnrily by the ('on­
tractor, 

• Requi~l J>1'OgI'1L1n efforts of OOD-speeified 
!K'ope, level Ilnd type. 

J<~al'h opproach has its merits depending IIpon 
tI,l' ,.pe<,ith· !;itllRtioll to which it is Rpplie{1. 
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Pf!OGRAM CONTROL 

Chapter VIII 

Introduction 

Any mn'1kgBment pro/!fRm, if it. is to be success­
ful and sttain it!' full pott\ntia!, requires dose con­
trol a.nd monitorship hy those respomihlo for 
nchieving its objeeth'es, This is i"\rti('u:,Il'I~' I rm' 
of value ell~neering becuuse of the eritical need 
to Illlorn.te scarce ter.lmir.nI tnlt'llts in a manner 
,dlif'h mnxinlizl's the return on their use, 

Three bn<!ic devices l\l~ requir('(1 to ('-OIlIIO) a 
value ~nginooring prop:l"Rm: the establishment of 
tnr(l.llt :itlvinf!8. a report ing- f1)'st.l'OI Ano lin nnnit 
system, Er.ch of I hese ('onll"f)l df-nces is diSl.'lI~ed 
i;, this chapter. Collectively they pI'o\'idE' R means 
to accurately meaSlIl'e the pl"Ogl·~S.~ of the proJ!l"il1ll 
an(l a method of directing value ongineel'illg 
~lfO\'t8 toward a maximum contribution to prodllcl 
value, 

$(Ivings Targets 
In ordor to obtain mRximum sllyingb from the 

value l'Il/.,>ineering of military hllrdwl\l'e. it is im­
portant to establish l'enlistic snvL'~ . ,{ORIs, These 
goals identify performanco targets fol' t.hose en­
/lulCed ill the V,K etTm't. TIlf'Y pl"oviop 1111 ncldp,1 
impetus 10 the V,1<:. /Iroll]> t .... COll('('Ull1lte t Iwir 
c/fortd on projects promibing the #!l'l'nlest dollar 
return )lcr Illnll houl' of V,E. "ITm'1. 

I, ig dcsirahl(· (0 bl ellk tioWIl tnl'g'('ts IlS II1l1ch 
as possible so that oo('h I('\'el of V,Eo "lfol,t ha5 1\ 

specific goal. Sinc(' the ha~il' objl'rtin' of V,E, is 
to renuc(\ rosts, til I'gets shoulrlnlwnys he expl'es.'led 
in terms of elolla l'S, ""Vh"l'l','pr IlUli9ihle, tnl',gt't 
bl'enkdowl\s should I", l';;tablillhed Oil inrli\"irlllni 
projel'tM and ('\'en Ull pil'(,(,l1 of hnl'clwlH't', 

Tal"uel.~ Hhollid be sN III l'ellllOnnhll' 11'\"1'),.;: 

"l'ellsomlltl .. " in IhiM eonlexl 1II1'lIl1s thnl till' 11I1'/l('1 
81wuld not Il't s('t >10 hi/!h lit! II) he ulIll!tllinnhle 1\(1\' 

slwuld it hl' !II) low nil 10 n''1uil'e lill h' ('ITol'l to 
I'xceed it. Th('\ tlll'/!('1 le\'el >;11011\<1 he Iltlnillahle 
ollly by R !luI'('rior ('ffOI'!, 
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It is difficult tv prm'id(' pl"('cise instructions on 
the setting of tnq.rl'!s hrCIlIIS{' sl'\'l'rll) Itl'y \'al'illhles 
afT('r, till' I('\'('! of Sll\'ill/-.'S thllt ['iln 1)(' IIchie"ed 
thI"OuQ"h \"11111(' 1'IIj,tillt'('rilJ/I (see (,hllptl'l' V), 
IIow~,'er. IWo "l'lIle" of thumh" t'l\lI be stilted, 

First, nit hough ''''':','' ('x,ullpll'i' of lIet slH'iugs 
10 ('os I mtios of i;Ul"-1I 10011(' I\lId hi#!her Cllll be 
c101'1I111(,!ltNI. 1\ 1'l'llSOIlRbl(' mli{) of l'E"t 11m it; gl'll­
l'I'alil' \it-Id to III' It'll to one ((>)(('(1l>t for d(>\'elop­
menl' pl'oglnms I'nlling" fOl' only limited produc­
t ion of end it(,lIls: see pnge ~I), Therdore, one 
IIIrthod of I'stahlishillj! II sl\\'in,:rs target is to ('om­
pule the lI11tiC'ipllted C().'1t of the V R effort lind 
multiply il hy ten 10 I'slnblish a sa\'jngs tRrget: A 
second m(>t hod of l'omput inJ.! a tarj!t't fil!lll'S IS to 
II"Snllll" Iln II "PI'a!!\' h'\,el of (ost I't'ctu('tion throu/!h 
"lIltll" (>1I~in(,(,I'ill,:r on thr E'lItil~' pl'ol'lC'1 mix, To 
"\arify this InttE'r Illllthod. nSSUllll' n product COIll­
pOSl'n of tE'1l pllrts OJ" <"olllpOllents, Since it 
1101'mnll" will not he pos."ihl(' to "uhj(>ct n!1 tf'n rom-
1'01lE'U(S'10 II rll'tailE'd ':,K :In:llysis. 11,11' ~pp,]jcn~ 
1 iOIl of r. pl'iOl'ity f,,,iel" ion ",V>llem \\"111 llld!c<!:te 
thll Ihl'l'e 01' f01l1' itl'llIS Ihnt 111'(' to be nnnlyzed lTt 
rll'p!h (Sf'1' Chal'l(>1' III), .\ltholl,:rh :.!O%, :lO'7r or 
e\'I'1i 'W% rNhll'! iOIl ill ('ost of a "om )Iollellt oftl'n 
is lI<"hien'rI throll,:rh V,E., Ihe toral cos! of thl' pud 
prorlud oh"iou,,\v is 1101 I'elitlee(\ Ihis much, An 
:H·!"OS..~ !hp-ho:::-:i flu-nrc of ,!JfJf total cost reduction 
i" 1"1'11 SOli II hiI', n nd !I\I'j!(>!S ('1\11 h(> ('slnhlislred 011 

thi" hl\siB, 
TIII'gE't!! .'111011 hI 1101 he e"t r ,. h('d nnel I hE'n fOl" 

p:otten, They m\l~1 Ill' ~i\"l'n ,'ontilllll'cl publicity, 
I'I'OI!I'('S'; tow/lI'd th(' Inl'p:('ls must be m('l\sur(>d 011 

n (,Hlllilllling' hasis, ~fl'nslll'enll!lI1 of pmgress is 
n,'{"olllplh;hec\ !hl"Oltllh nllolh(>1' pl'ogl1\tn ('on t 1'01 
cll'\'irr'. th€' r('pOl'tillI!S,VRtl'lll, 

Reporting System 

TIll' I't'pcrtil!g system'! described in this ehllptel' 
1\,1'('0 those I"<'CjUil'l'd for elfE'ct i\·o progrlllll l'OI.t 1'01. 

Tlwy \'1\11 ,"'ovill(\ til!' inp"t Ollt~ to th(' nOD ('ost 

" 



r--------

I, , ' 
; t . ' 
, I 

~ ~ 
t; , 

~ . 
t· 
! : 
r 
I 

i: 
I' 
It 
II 

I 
I 

H('(ilwtulIl Prt'/!Illlli. "hi.,11 ',\o(juirt>;< th .. "'portHljC 
IIf \ 111111' I'lIginl'l'ring "11\' inp:s in addit iOIl to :-i1L\'­
ing's l\I'hil'\'l'd in mnll~' ot h~r (0'" rl'thll't ion a",Rs, 

TIll' pl'll/!l'nr.1 "onlrol rl'porll!ljl syr.!I'", i!l 1I1'(,(,S.'\lIr· 

ily 1111111' dt'tllill'd Ihllll tht' })Ol> ('hst Rl'du('tion 
I'J'nJ!rllll'l ",\,,,11'111 bt'1'1I11"" thp fflrml'\" is 11111' of thp 
loni!; hy which II Y,K pro/lrilll\ is diJ'l'CI Iy mnnllJrl'l1 
while thl' IRtteJ' is dl'si~J\l'd ta repol-t ('nd 1'e.'1U\tM, 

The t\\"o I"('portillg syst('lll;; Ilrl' Nllllpl('lu('nt I\r:., nllt 

dnplil,atin", 
Listed ~Iow lire ilellIs of informat.ion whi(,h 

lIonnllily ,,'Ollld he inl'iuried ill II \" ,K III'ogrum 
cont-rol reporting system within 1\ (·ontrn<'l.or or 
GOV01'1111lent industrial lIC'ti\'ity, ,\t higher ",. 
pOl-tiug le\"eh, not nil itl'llIs wOHld appear IIt1d IIf 
thoS(> thllt do Rppellr lIlallY wlIlIirl bp sUlllllllll'iZl,rl 
ratherthnn reportl'd in detail. 

• ldt'ntificalioll of the preparing unit. 
e DatI} the r, pQ\t was pr('pared, 

• Time period ('ovt'",d by the report. 

• Number of '",K projects ('1I\'rently Hilder 
study, 

• ERt.imRted potentilL! dol1ar savings on proj· 
ects under study, 

• Number of V.E. Pl'OPOSI\!s currently undel' 
I!v'lluutioll, either inhouse or by customer, 

• Estimated dolhi!' sl\villgs 01\ propo!lnls unol'r 
eVI~luation, if approved. 

• Breakdown of "~e" of proposals uudel' t'vlll­
untion--.() to 1)0 dRYS, gO 10 180 dnys, 0\'1'r 18U 
days, 

• Kumber of V.K projects npprO\'ed and im­
plement.ed-the l1.'port ing I)('riod nnd year to 
dnte. 

• Dollar 5II\'illgs of IIPPl'OVed and implemented 
projects (only net SI\\'ings should be ro­
pn,ofnlH-fo" the reporting period to dnte 
R."l .• 1 ~, .. ,. :11'1' lJl'UKell \lU\\ H "y tile Sa, ,II!'> 
t.o be llC<'omplishNl ill t hI' 1'\11'11.'111, year and ill 
future years, 

• Numbel' of personnel engaged more than half 
tim£' ill Y,K work. 

• Total ('ost of Y.E, pl'Ogrlllll, llU!t tweh'l) 
months, 

• Rntio of S\l\'ings to \'osl of progmln, II\Rt 
t\\,l'l\'o lIlollths. 

• Incli \'idul\l Jist illg of I'l'IIjech; llilpt'ond hy 
1',lIst.omel· during ClllTent l'elJOrtillg period, 
including 11I'ief de~l'ipt iOll, ('ost of I he projl.'ci 
and lIet ~1\Villg~ aUl\iued. 

III 11.1111111>11 ,0' rq>or''''J! 'hI' Ill'm" h,..Pd _Io .. n' 

"""CPI"IIIlIA! I'" ."''' II\holl ... · \',E, pro/ZrBIlI. pon 
pn)('UI'11I1! nl'li.ilil'I- !'hould 1"1'1.01'1 Ihl' followJn/l 
dntn 0\1 "ollll'lldo" \',E. III'ojlI'R11l5, 

• XUIlIU."· of 8I',i\'l' ('onlrn .. l!' cOlltaining \,,"~, 
pl'II\'isilins brok(,11 dowl\ hy t.YlH' of provisions 
l'Nluired fundl'rl I'tfort or SIlvinjlS sharing 

II PI "'(llll'ilt'll) , 

• !lulhl" \'uhll' ur lid i\'1' I'ontl'l\t'ls l'onlnininp: 
,',K I'1'()\"isiulls hl'okl'n clown b~ typE' of PI'O­

vil-<io" llItiuhon'), 

• :\'111111)('1' IIf ,',K Ill'I11>OHll11! r,ppl'Ovcd for illl­
pl(,IIl1'lltat ion this llIonth I\n<l yeRr to date, 

• I>olln" ~I\\'il\/!s (DO]) lIl't pOl'liun only) 011 
Ilppru\"l'd ".K "hllllg\.'H implemented-this 
I't'Jlort ing p(>J'iod 1\11·1 ~'e8I' to dnt~ and also 
(mllll'!' hrolcPIl rlnwn by thE' f;aving:; 10 be 
a('("ompli!lhed in the current year (lnd in fu-
11111.' .'·PIlI'S. 

• ~lIll\\K.'I' nf ,',K c1UUljll' proposals currently 
1I1111l'1' ('\"1\1111\1 iOll, 

• Esl illllltl'd do\lll!' sl\\'inJ<1< on proposals un del' 
l'mlllniioll if npprovl'd, 

e HI'l'lIklioWlluf '!llll'" of )ll·OpOS8.!s undel' eVlll­
\llllion-1I In lin \!;,ys. 90 to 180 days, o\'er 
tHO dR~'S, 

• I,ist of proposnls aplII'o\'1'1I dlll'iug ('urrent 
rl'pol't ill~ pt'riod, induclin/! bri('f dl'.scription 
of propo!,\li. non lIet Sllvillgt; lUll icipl~t(',(l, 
"Ollt"H'lor shnl't' of !!In-illgs (if allY) and np' 
pli('"bilily of dllUljle ('I !l(',W he I'll, if fensible. 

For lIIosl IIct i\'it it's, Ihl' "bo\'e datn ('nn he n.r­
rltll/l:ed on 1\ single sheet of standard size pn.pel' 
usinp: the I'lW~I'OO side for tllt~ indi\'idual item 

listiqIs. 

Audit Systen, 
'r!, . l 1" . 'lJdf' qy~h-l1: :· ... :"', .. ~dr,.. :' ': .,,~tltA";"~ 

IIIMHurement of the Y,K 'rogrnm. Adequate 
IH'ogrnm l'ontro\ Ilh;o l'tl(IUir~ 1\ qualitative 6v"lu­
ation of thl' V,E. {'trot'!, Thi8Cnn benccompliahed 

1K.'!>t hy 1111 olH;ite :\lIdit, 
V.K Iludils (,1I1l he of !\I'vel'll! v\Lriet-ies; intel'­

nnlly within DOD Qr within oontnH'tar estahlish-
1III'I11s II!HIIIISiI hy VOl> of (,01111'1\"101' operll'ciollB, 

HllJl:llrd II's. .. of I Ill' t Yl'l" I hI.' suhstl\nce of t he audit 
:-<Imuld lit, 11m SIIIlU', ! I shollhl itll'hllie ,m exnmi­

Illlt inl! of t la' "I'~1\1l iZ1I1 inn, stnflill/l, procedurAA 
111111 \l\Idgl't<; of thl' \",K fUIll'lion. In I\ddition 
I IJ (,\"l\luat ill!!: I h~ e;clI(,l'lIl ['treet ;vencss ~lld tech-
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Illra! ("(.n;! ... ' .. " .... Itf II)" ,- 1':, IlIllf .... th" f\1\c1il '(,R'1, 

""all 1,1 u;ak" "lIill,>\,'/' 'h'IIIII'",1' f1n' "PI'/--'I'I"IIIIc' 
I., .IPIPIIIPlh· rill' 1,'u·1 .. r .1' ""1'111'"'" or Ihl' r.E, 
fl""" ".11 I''' .... ,J!!, .. ", II .. , OI'J!:Il"Znl 'WI. ,.-" .. ri,(, 
/lln/'t', IIIl' "",lit It'/1I11 shuIII.1 11t'1'fm'm II I\('tnih'" 

tlnldy~is I)f \'t;'jiOi'lt>d '·,E. >Ill"lIljlS to wl'ify Ih"il' 
ndidil). 

I" cmll'l' '" 1II1111l1liz" Ihe I'osl of Y,K lIulli",. 
Ih('), shull I I h., illl.'/!mll'll illlo nlt't'llIly t'sll"lIllslll'll 
1I\1,1i1 fltll\'liol1~, [" ,u\lliliulI 10 minillli7.illg ('oSIf'. 

(his "PllI1 l1ll'h /In,ids I hI' ('1'{'lIlion of 1\11 :lClclitiulllti 
il'l'illllll 10 Opt'l'nl ing 1'1'1'''(111111'1. 

fh(' fl'l.'1!lIl'IU'Y of lIuclits d('I't'IIc\s "IJIln Il\'niluhh' 
1I.lmpo"'('I' l'r"'OUll'I'S, nelll'l'nlly t hl'(J\lj.!Iio\1t in­
dtlstl'Y ullci (;II\'ernll1l'lll, a ""I\l"it~, ,,{ qllnlitil'd 
nuditiu,!r \lel'Solllll'll'f'llllils in n II'~ fl'I'fjIlPnl audit­
ing (,yl'lp IIlIIn is de:sintlJle. Si".,(' tlw Y_K IIl1dil 
IJOI'IIUllly will ~ illit'/.!rntl'd into 1111 ""Inhlislip.j 
nll(lit funrl ion, it follows I hnt I hry )ll'Ohahl,v wi II 
1101 he dOli I' II," oll!,11 ItS 111('.)-' should. 0111"(> 1\ )"1'11" 

is It rE'ltsoIUlhlf> (',vi'll'; h()wl'h"', il 11111.\' 1", .liili"1I1t 
tn q"hiE'~-(' th::. ill H<'tlllli JlI'II('ti('l'. 

1'0 pro\'idr 1Il',I'l' !':pecifil' I!'lIinnllcP 011 the nntll)'I' 
of tIle ,', t, a\l.,~it, II list of J'Ppn-SPIIIJlt hoe qllt'sl iOIl,; 

to be n8kl'd by t h(> lIudit !elllll is illl'ltlllE'l\ liS Ex­
hihit 1 to this ehnptel', 

Summary 

Mnintnininl! IIIl effE'l'tivl' value l'lll!'in(>erill,g' pl',._ 
gJ'lIl11 I~uil'l.'s l'ontinuolIS monitoring And ('on!I'uJ. 

TI,I' •••• l'Il~Il' .. nnff,,1 ,I .. , ".,'_ an' !"-_~""IIIII. ~ .. , 
I ilia! ,,(\ "'/o!~ '1l1'L.rN- 1'1'0,",,,,., al! ::;"1'1111\" r", I'l'!' 

(0 I'll 1111 " 'I' 111"1",,"1,,, .. III dl'l""Il1"""~ 1'1'11"'/1:1'" 1111" 

all''''II' illl! n'''''"I-''I''', TIII''''''l'!~ 1111/"1 "111 I,.. "I-I 10" 
IlIl!'h "I' ioo low hili ral hpl' III I"\'\-ls ",Iiil'h C-IIII I.., 
11C'11i1'\'"d hy II SII"I'I'IOr I'PI'fIlI'IIIIII .. 't', 1'1'f'('iSl' 1'1111''' 
for' '<4'11 inl! lal'~YI'! Ipn'ls d'i nol appl.\' n,'/'oss 1"1' 

1I<'"I'C! 1"','aIlSi' of .lilTI·I'f'rl"l''; ill pmdlld mix, Y, E_ 
(,1II'III.ilily, "iz,· ()f tlil' ol'gnnizlltioll, etc. BrOlin 
tlll'gets, IH)\\\·\'t·r. ('1I1l n/tell Itl' Sl'1 "s (1 \ Illull i­
ply ill)! Iht· 1'0"1 of tI,t' \'.E. t-lrlll'I h)' h'll, 01' «:!) 
Itlkill/! ,j'; IIf IIII' III'al 1'1'11(111('1 dolllll' rohllllt', 

'1'1", "'1'0/1 i:;J! ".1 S!l'/11 l'II'/lSIII'es 11I'0~rps.~ Io-nll'" 
Iht, 1:\I'~I'ls nllel 11I'I)\'i,t.,s II qltlilltitatil'l' II U-IIl;\Il'P­
II It'll I IIf I I." 1'I\'J!"ar!l_ ,\ \\'j,I'-rll'"il!lIt'd 1't'llUl'ting' 
sY"It'rli shollid !", ",,"ciS/', 1'('''I'OIl"il'{', lIel'lIl'lIft' an,\ 
iil/wl.\'. :-illlll llla !'.\' l'elulI'll< ~!"'\Jld hI' ('I II pi 0Yl'd fOl' 

hi!!!I"I"""'I'! II,.... '1'1 .. , ",,111'1'1'1 of "1'l'j!OI'lilll! by 
":X("'I'I ill"" shulI"l III' III ilizt·t! \\,111''''\'(>1' Ill'l'mpl'i­
ai". TIlt' auliit "ysl\'\l\ prll\'idl'''' 1\1\ "\H,it,· qllalit,\-
I in· 1III':\SI\]'('lIIp\11 \If tht· \',K I'I'u~I'I\1l1 as wPl1 I\S 

n H'I'di"ulioll of n'pol'tl'cl ,.a\'in~", ",Eo IlIIdits 
sholll,1 IIr illtl'l!l'ull'd "'it It "xi~lillg IIl1tlil fUllI'liolti-; 
10 lIIinillli?..;- ('(I.~'- .\\Jdih "Iwlllt! bl' Oil 1\ 11111\11111 

h:t,..i~. hilt Ihis 1'\"IHil'l'lIll·11t llIay han'lo I'e l'('IIlX(>d 
IIl'('lIti,,*, of I,,'av.\' wOl'klollt!S, Thp Ullp of thE' tltrel' 
"Olltl'ol ,l('\'il'e~ ,,-ill I\" .. ;si~t 111111111:.\','111(,111 to ohlain 

lIJaXiltlll1ll I'f'tllru on its \'1\1111' "ngillt':'l'illg' ill\.(',~t-
111('111. 
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Exhibit 1 

LIST OF REPRESENTATIVE QUESTIONS TO BE ASKED BY V.E. 
AUDIT TEAMS 

1. IH~ thl' ,wg-alJizatiolJ hHn· II 1'0lij'Y >I1lll(,Illt'IJI ''I'.I!lIlylill/! "11111(' enlri­
tn'(·l'ill~~ 

:1 .• \1'" IIl1pll\III1'lltlll iOIl IlI"(/('f'.rlIIl1"~ pllhlisht'><1 IUld in lise? 
:1. J)UI\~ Iltallllg'l'lI\l'Ilt l'xhihit II (,ollsi!rt~1l1 IllIci ('OlllillUillJr int6l'es( ill t.he 

III'O/!'1'111 ! 

L .\1" spl .. ·ili.' a,·! io"s I'IIH'I\ to ",,1(>00 I·h(\ loop" 1\ flel' \"Illu(' (lI1lg-inooliuA' 
lWOP(Nlls 1111\'0 II('J('Il ~'l'n('.\'n.lffi! 

; •. nOI's the OI',."1UIIZnlioll ~'Iel'! it~ "" hit· :)lIl!ineerilll! jll'oj('('t!' on n sys­
:t4 11ut.tie hnsj~? 

Ii. "rh'lt is lill' a\"'I'ag-(' ~1I\'illl-"li-t()-('otit miio Il('hi('\'oo hy the valu(' ongi-
11I';'I'illl! [",,(~I~III! 

7. (l-i 1111' ,·;t1uo ollginl'N'illl! ('IIt'OI'! IJl'gnllizNi iii 1\.11 effect.ivll mllllner? 

H. l:; tho nllll(l on/?inl'ol'jng- pl'OjCI'Unl 1I"l'l]lIIltoly stuffed ¥ 

!l. J s 1I11W;I/lI\nll'nt 9l'IU iug I't'alisl i.. I 1II'g'l'I~ fOl' till' "nlue 6nginoorinA' 
l'Ifo!1 ! 

10. DO\'I.<; the \r,K l'epOI-ting s."st~m IW{'\II1\!t'I,Y l-epol1 t.he progl'ac;s of the 
JII'Ogl'Rl11 ~ 

J 1. .he t.1l1·loe Pl'l'iodie nudils of tlw \',dut' NlA'illc61'ing fUlIction ~ 
I:.!. Is thm'(' I\. fOl'lIml 1)J'()('-l'l11ll'e fOI" d()('I\II\('ntiIlJ! lind IIII'Liing RRVill1Z'S 

I'I'~\J It in/! {!'Oll: \'1\ I lie l'1l~illl'l'J'i HI! !'Irnrl S ~ 
1:1. Is JJln,n~t'll1eltt pl"O\"idinA' ndE''1utUe illl't'ntil"es for thE' perfonnllJloo (If 

ntille (\Illl:inool"ing? 

H, .\1'(, intt'1'1I1l1 l'l'\'il'w~ of \'lilliE' l'lI,ICilll'el'iltj! 1'l1l1l1j!1' PI'0fllll'~dll sum, 

1'11'111 I,\' Ih'laill'~llIlId 1II1nlyti":d W liS to 1'118111'1' 11 high p(,I"'enhIJ!(' of I\('ceptance 
of pJ'op();;IlI~ hy tho (',llstollled 

15, .\1"0 \',E, pl'OJlOMls gi"NI jll'OPOI' nttt'ntion h,Y [)l'ojeet sU[>lll'\'isionW 
Ill, noe.o; t.ho oqranir.lltioll UNo' th(' plII't'hnsillg n,lCt'nts' t.alents and ex]X'ri­

(·II'·{I ill d!'oSigll 1't'\'il'\\'H, IlItl'rhnu'l.' 1I11nl,Ysis. S('lllill!lI'S, lind tMIe forcesY 
];, Does mlllo 1"lIgilleel'illA' ,,"or'le with t hp. mn.t6l'inl dt'pal'tlll('lnt t,() !!More,h 

for !Inc! dii-..'iI·lllillnto infol'llIntion 011 ',I'''' , ..•. ,; .ls, l',"-:~~~, '::i:::~;;:l6nto.l\,li": 
s(ll·('i"lt .. 8uPI>liel's? 

HI. ,\Jo(' \-:t1uo C'h~k list:.. ineJudNl in lIlI IIpplil'./Ihlo RFQ's? With what 
I'('snlts? 

J!1, How •• ~feH do I.ho IWilds of \'l\lul'l ('IlIgillcCling activit.ies at.tond value­
m'iollled lIlilitary nlld illrhlst.Join.1 .'onf(,),(,lwes lUui meeting'!! outside t.ht' 
()I'lln.n iznt,iol1 { 

~o, I>oe.<l 11I1I1I1IJ!l'1II01l1 ~IIPpOit a \'I\!\lO l~llllinoe .. inA' ImininA' pl'o~l'llrn ~ 
:H, ,t"lUlt is Iltt' 111Il'n!ion of {III'IIUt! tmining: S6l11inlu'S1 

:tt, 'rhll.t is t.ho J!PT.<(l11I1 I'l'H c'.I,i 011, (''()Illlllellt, "lid r.rit.irislIJ elil'itoo from 
1':lI'r il'iplIlllll III (ho ,'oncill;;iolJ of '.)1(' sdm;luu'? 

~:\, How sllil(~hlt· nl't' t.b(l i'l'Ojl'['l~ SOll'I'too fo;' S6lllilllll' t.l'nining? 
:!4. "'hilt is IIU' Sjll'/'II'lIIl1 of Pl'Oj(,,'ts sslerloo {Ol' semintll'81 

I 
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25, Hal'!' IU'ClIrM.e oostJ'l of (>6'''8. pl"Ol'.l'f'!SM. mp..teri'lls, labor, and a.Jl other 
duu'gl's OOen obfllil1ll(l for oominll!' pnJJ8I"'sf 

2(\. Haye worthwhile !Wmilul.r propcsn.J8 heen in.pIOl'lE'lJlted' 
21. H"" proper flhlding hNm rooei\oo tnr perJunnei t,me a.nc~ f~litillll 

tor seminar t.minlng9 
2f\. On what blUlis anl fu\l·time value engin£.&m ~ll\CtA',H 
211. Are house orWlns nud lllllll'tin board!> IIst'd to pub:icizE' tilt' pro,.,-am 

and its I\ccomplishments ~ 

U 5.. G()VUtNMENT PKINTING OFnc£ : Ufil 0 U!2JCI 
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