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14.1 INTRODUCTION 

The Value Engineering (VE) or Value Analysis (VA) is an important and powerful tool for 
improvement in the performance of the products, systems or procedures. It is a cost 
effective approach which improves the performance without jeopardising the function(s) 
and without compromising on quality, reliability etc. The terms VE and VA are used 
almost interchangeably. During the evolution of value methodology, many other terms 
have been used. These names originated from emphasis on the type of objective(s) set for 
the value program. Some of these terms used to convey the same concepts are value 
assurance. value management, value buying and value control. However, whatever term 
used, the basic program methodology adopted remains the same. Value methodology 
deals with functions rather than products. Thus, for successful implementation of a VE 
study, the "problen~" should be describable in function terms, and the "alternate 
approaches" to achieve the functions must be a valid consideration. 



Introduetiu~~ let Project 
Malllagenlent 

L. D. Miles defined Value Analysis in his book, Techniclues of V r r l r ~ c )  Ancrl~.\i\ itvrtl 

Engineering (1961) as "an organised creative approach which has for its purpo\t. the 
efficient identification of unnecessary cost. i.e. cost which provides neitlicr qu ;~  l i t  y. nor 
use, nor life, nor appearaice, nor customer features". Various other definilio~is ale1 
proposed such as "an organised study of the function of a material. sompolirlll. 121-oduct 
or service, with t!ie objective of yielding value improvement througli the ;rhil~l>*lo 
accoinplisli the desirctl function at tlie lowest cost without degradation ill  clui~liry". Thus. 
the basic objective of VEIVA is to achieve qquivalent or better perforniiuicc ar ,I 1ocvt.r 
cost while iiiilinl;liniiig all functional and quality requirements. It tloes tlii:, I;II-ccly I?)! 
identifying and elinlinating hidden, invisible and unnecessary costs. We III;I\ \~mply  
perceive VE as the systeiiiatic application of tlie recognised techniques to itlentify tlrc 
functions of a protluct or service and provide those functions at the lowest total c.ost. 

However, VE should not be treated as a mere cost reduction technique or clii.;1l2~~11ing ot 
the product. It is more comprehensive and the improvement in value is i~lla~uc~cl cj.il11oul 
any sacrifice in quality, reliability, maintainability, availability, aesthetics c'lc.. I I \ \ , ; I \  

traditionally applierl in the area of hardware projects. such as producl tlcsiyii. st1 uctural 
design. material manufacturing etc., though these colmpts are eclually applic;rhlC i l l  

software projects, in the systenis arid procedures. Recently, these concepts h;~\.c~ hccri 
applied to lion-traditional areas, such as urban slum developnient proyraninlch\. ;111d st;~ff 
welfare motivation enhallcement plans etc. 

Objectives 
After studing this unit. you should be able to 

conceplualise the hasic methodology of Value Enginecri~ly ( V F )  

differentiate between value aid cost, 

appreciate tlie role of VE in cost effectiveness ald perti)rni:uicc I I I I I ? I O V C I ~ ~ C I ~ ~ .  

identify the poor value 'areas in products and systems. 

discuss tlie content and suitability of various VE job plans. 

describe tlie FAST Progra~~lnling for function analysis. ;u~tl 

appreciate tlie role of some of the recognised management Lecli~llcluc\ 111 tlie 
iniplementation of a VE study. 

VE BASICS 

Value Enginleriiig (VE) is a systematic approach for obtaining optinium v ; ~ l u c ~  I'or cvery 
rupee spent. As mentioned earlier. in this techniclue, llirough a system of investigalion, 
unnecessary cxpe~idilure is avoidetl. resulting in improved value allti ~ ' ~ 0 1 1 0 1 1 1 ) :  VE 
approach is a cre'itive effort directed towards tlie imalysis of function of tlit. ploducl or 
system. VE ai~iis at finding alternative way to provide the prescribed funclio~i i ~ t  ;I lower 
cost without sacrifici~ig [lie required perforlnancc standards. 

Before going into tlie dct;~ils of VE methodology, it is pertinenl to underst ;~~~tl  " \ ~ ; l l u t ~ "  ;~nd  
its relationship with tlie cost of product or system. 

14.2.1 Value 
Value in ~tself 1s soniewliat difticult to define. It iiie;ms different to dltferclit pcoplc I t  1s 
often contused w1t11 cost or price of a product or service. I11 the most funda~nc~i~tal concept 
ot VE, the value 1s d c f ~ ~ i e d  by thc follow~ng hasic equation : 

Worth 
Value = - 

Cost 

This ecluation is totally valid. Further, it has tlie ring of good philosophy. 111 lllis eclu;~tioli. 
cost call he qu;uitified in 111onet;lry value but what are the units of worth '? 

To nieasure worth, the product or process is first translated into tlie functions it performs 
ant1 1l1en Lhe user acceptance of those functions is measured. This user acctLpt;llrt.c is ;I 

direcl measure of worth. The users perception of worth is composecl of' first iliipression 
plus experience. Cost is also not siniply the initl;ll price hut must also inclutlts 1r)llow-on 



costs clurins the lil'c cycle ol' Ihc product. T1ic ccluat~ou I'or 111odcr1l VE it~cludcs Illcsl: 
factors : 

(user's initial i~nprcssion + satislhclio~~ in use) 
--- 

IJtilily 
Valuc = - -  - - - 

(first cost + fc)llow 011 costs) Life cycle ci  1st 

This ralio slioulcl tt.11~1 tow;rrtls unity for ltie hesl value. Figure 14.1 shows the utility vs 
cost curve. 111 l'act: there art. Inany ways to tlclcrmine value other lllali hy I'i~~;r~lcial c'o.l. 
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I'iguvv 14.1 : I t i l i l y  \I,ISIIS Cost C'ltrve 

The virluc Illa\i hc. inc.se;lsed hy : (Refer Figure 14.1 ) 

( ; I )  ~r~rlwoving Illc ulility wrthout c.Ii;u~yc i l l  cosl (Poi111 A). 

(b) rct;li~~i~;g Ilie silrnc utilily for less cosl (Poi111 C). iuld 

(i.) c o t i i h i ~ ~ ~ l ~ g  I I I I I > ~ O V C I ~  ulility with less cost ( P o i ~ ~ t  B). 

Tl~us.  11 ci111 OC x<,ell from Uie gri~pll given in Fiyurc 14.1 rhi~t an optimuni v;~luc is 
ohtilined w1ic~11 i r l l  utilirics criter~a arc Inc\ :it lhc rclarctl ovcrall cosl. 

14.2.2 Definitio~i of VE 
V E  has h c . c ~ ~  tli>fillctl i l l  tlil'fcrcnt ways hy Ilic dif'krcnt :~ut.llors. In fact. V E  can he defined 
in inrlu~~icr;~hlc wi~)ls. G O  Iorlp ;IS Ihe definition c o ~ ~ t ; ~ i n s  the following lllrcc hirsic 
inyrcclicr~ls : 

I a )  c~r -y i r~~~se~l  ap1,ro;rch. 

i h )  I I . I I ~ ~ I I O I I  orierikvl. ; I I ~ C I  

c )  i . 1  C;ILIL'I '  11111llii11g. 

T1lc (1c1 I I I I I I O I I  (11' VE givctl hv L. D. Miles 11;~s heell prcse~ltctl in S e c t i o ~ ~  13. 1 .  T l ~ c  
cli!tinit~or~\, :irr(l cl;rl,oralion lo VE giverl by other emi~lerrl experts, pracl ic i~~g orgnnis;~lior~ 
; I I I ~  VE  .ioi.ic'lii's II ; IVL\  heen i~icluclctl in s i rbsc~ luc~~t  piu'agrilphs. 

1)ell'isol;t ( I  074) 

111 hirnpl~. Ic~.~lls. VE is ;I syslcnl;ilic ;~ppro;lcIi o l ' o l? l ; l i~~ i~~y  opli~rlu~ll  value 01'cvi:ry 
tloll:~r tpc111. Tllrough ;I sys lc .~~ l  of invcslig;~lion. urulecessary cxpc~~tlilurcs arc 
ir \rt~~cli3(l. I L-su l1111y I I I  I I I I I > I . ~ V C ( I  \-;11i1c i111d e c o ~ ~ o ~ i ~ y .  1 ' 1 1 ~  VE ;~j)l)r~o;~cIi IS ;I t.rc;rtIvc 
~ ~ l l o r ~ l  (111.cclciI low:~rcls 1 1 1 ~  ; I I I : L ~ ~ S I S  ol'fi111c1101i. I t  is coticer~~ctl witll Illc 
~ I ~ I I ~ ~ I I ; ! I I ~ I I  or ~ i ~ o d i I ~ c : ~ l i o ~ i  01 i111yIli11lg t l i ; ~ ~  ;~tlds cosl 10 at1 i ~ c ~ i i  W I L ~ I O ~ I I  :~c l ( l i~~g  IO 

11s I tlllc~llolI. 

Sethi (1980) 

VE 15 ; I I I  orpanisccl cll'orl for Ilic s y s l c ~ ~ ~ a l i c  ;~pl,licalio~l oi'rccoy~lisetl Iecl~~liclues 
wliicll i t le~~lil!~ Ihc l'u~lctions rcquiretl 0 1  ;I protlucl. prot.css O I  systc~n. cstirhlisl~ 
I I I C I I  IIIOIlikIiII'y \1:1111c ; I I I ~  crc;~livc1y ~ I L * \ ~ C I O [ >  I l l c  I O W ~ > S I  O V L ~ I ~ I I I  cost t i ~ ~ l l ~ ~ d  01 
I'L'I Ioi~11111lg I I I C  ~ I c s i l ~ ~ t I  I I J I I C ~ ~ ~ I ~ S  coI1lIIrcI1sur;tlc wit11 11ic recluirccl ~;~r . ; r~i lc~erx 01 
\.;11tri~ 5t1cl1 ils reli;rhri~ly. ~ l ~ i t ~ ~ ~ l i ~ i ~ l : ~ h ~ l i t y .  ;~csll~etics C I L .  

L 



~ntroduetion tc, Project 
Managenbent 

Trufty (1983) 

VE is defined as an organised effort directed at analysing the function!, of systeills, 
equipment, installation, operation, maintenance, rep:~r, replacement. tacllitiec. 
procedures, and supplies for the purpose of achieving the requ~red tunction at the 
lowest total cost of effective ownership, consistent with requirenlents for 
performance, reliability, quality and maintainability. 

Bureau of Indian Standards (IS : 11810-1986) 

VE is a discipline comprising a series of techniques aimed at an organised 
systematic effort directed at 'analysing the function(s) of items, products. 
equipment, processes and procedures for the purpose of accomplishing all the 
required functions at the lowest total cost which expression covers not oilly initial 
cost but also ownership cost covering operationlmaintenance, disposal costs elc. 
throughout the desired or specified life cycle of the articles or subject under study. 

Zimmerman and Har t  (1988) 

VE is a proven management technique using systematised approach lo seek out tlie 
best functional balance between the cost, reliability and performance of a l~roduct 
or project. The programme seeks to improve the management capabilio.; 01 people 
and to promote progressive change by identifying and removii~g unnecessary 
cost(s). 

Venkataramanan (1991) 

VE is an organised creative technique, directed at analysing the funclion o f  a , 
product, service or a system with the purpose of achieving the required fuiictions at 
the lowest overall cost consistent with all the requirenlents which conlprises its 
value such as performance, reliability, maintainability, appearance clc. 

Society of Indian Value Management (SIVAM) 

VE is an organised methodology for locating unnecessary costs, iillproving product 
and service value and achieving cost effectiveness through the systematic 
application of the techniques which identify the function of a product or ~e r \~ i ce ,  
establish value for that function at the lowcst cost without sacrificiiig c]u;~lity and 
reliability. 

Indian Value Engineering Society (INVEST) 

VE is the systematic application of recognised techniques by multi-disciplined 
team(s) which identify function of a product or service; establish a worth for that 
function; generate alternatives through the use of creative thinking a11t1 provides 
the needed function reliably at the lowest cost. 

Society of American Value Engineers (SAVE) 

VE is a professionally applied, function-oriented, syste~~latic team approach used 
to analyse and improve value in a product, facility design, systenl or service - a 
powerful methodology for solving problems andlor reducing costs while 
improving perforlance and quality requirements. 

14.2.3 Historical Perspective 
l l l e  VANE technique emerged from the industrial community during the years of World 
War I1 when the scarcity of many vital products and materials hit its roots. The sr:arcity of 
essential products and materials necessitated creative thinking which led to the 
innovation of some substitutes which outstood the original ones not oirly in their 
performance but also in their affordability. 

The early development of the VE concept was initiated in the General Electric Company 
(GEC), USA. The man responsible for the development of VE program initiative was 
Mr. Lawrence D. Miles, ,an electrical engineer with GEC. Miles was posted at thc 
purchasiilg department under the direction of Vice-president, Harry Erlicher. He was 
assigned the task of finding, negotiating for and getting a number of vital materials. As a 
result of World War 11, many materials were in short supply and suppliers already 
over-extended, said "no" to increased schedule of new necessary products. 111 h i s  
desperate situation, Miles was forced to basics. Whenever he had difficulty in getting a 
product, he aimed at getting its function by some other alternate means. Tillle and times' 
again, there was a way to do it. Miles found that many of the substitutes used were 
providing equal or better performance at less cost. Thus, the function approach pmved to 
be .effective. 



Miles recclvctl llic ;~clivc support ol'his superior Lo tlcvclop. rcl'i~le n~ltl utilisc whal Ihcll LV;IS \ i l ~ ~ ~ ~  I It:.lII8 , 
first calletl Vnluc Ani~lysis (VA). Basetl up011 L11,: success expcrlenccd hy Cicncral Electric 
Compaly. Ihc co~lccp( spreatl throughoul privi1.c induslry 1,ccausc 01' its ;thility Lo yield a 
large for ;I ~clalivcly 111ocI~~sL investlllenl. 

Tile first government. orgalisatinn k )  implculcnr n lijr~nal VA proyr;un was the Departnlenf 
of Del'encc's Bureau of Ships in 1054 (uow. Ille Navy Ships Syslclil C'o~nnla~ld). They callctl 
tlic progr;illl -'V:~luc E~lyinecring (VE)" Lo rel'lccr tllc c~llphasis on llic~r objectives ;uid lypc 
oI'org;ulisatio~l which was engineering. This llilnlc is now Lhc InosL com~llonly usctl alld 
well-accepted si~lce lllc cllxlcrillg 01' Lllc Socicly 01' AIIICI.~L.;II~ Vnluc E11gi11ee1-s (SAVE) in 
1959. Howe\.t.r. it w;~s no1 until late I901 Ihal tlie progrillll w;~s I'ornially inlplc~l~e~ltctl  
Ihrougliour thc I>cparr~lleut of Defellce in USA. 

Dep;u'L~llenl 01 Dete~lcc i~lstiluled programs by staffing lull Li~iic value c~lgincers ;untl by 
i~llrotluc,i~lg VE irlcclilive clauses into their co11struclio11 C O I I L ~ ~ C I S ,  pel.~ilitti~lg co11Lr;1clors t o  
propose“ VE clla~lpcs ; I I I ~  s11;u'e in the resui l i~~g S ~ I V ~ I I ~ S .  

In 11101i1. VAIVE 1s now ;I well-rccognised progralnnle anti Inany orgilnisations in military 
iuld IiiI\fy as well ;IS in other p u b l ~ c  and private seclors have sel-up directorares or cells of 
V;~luc Enyi~leerillg. Solnc prol'cssional socictic\. like Socie~y o C  111clia1 Value Ma~lagelnenr 
(SIVAM) and I~lcliiin Value Engineering Society (INVEST) 1i;tvc also c o n ~ c  up LO crcatc 
i1w;lrclless I I I  this ;Irca. These societies publish 11cws-letters. iournals. oryruiistl workshops. 
scnli~larx. iult l  co~lfesc~lces ;rnd provitic other related scrviccs. Thus. ill our perennial halllc 
10 hnd ;I he t le~ wily lo I'ight ~ ~ l l l ; ~ t i o ~ l .  VE is now co~~siderctl  as .'1 cfTecrive ~ n ; ~ ~ l a g c n l e ~ ~ t  1001 

14.2.4 VE in a Prqject Life Cycle 
I t  is ol~sc1\~ct1 t11;lt Lhc grcatesl potelltial I'or llcl cost s;~ving occur ill Lhc conceplion ant1 
prclilllinary clcsig~l plii~se. For example. for n housing pro.jccl. VE call he hest applied in 
111e co11~:ept~1;11 sI;~ge 01' llic project 10 t'i~lillise Llle type of dwclliliy i~n i l  ant1 a sountl 
's truc~ur;~l sys~cul  SOI- the huiltlings. At this p1;unniny sl;ige, a v;~luc cl'fectivc'plwming 
11ar;11iieters sucli ;IS roo~iii~less.  flexibility ;ulti yrouping call also he achicvctl in the 
l~uilding. Hc~lce, Lhe value cnglnecr shoulcl collcelltrate Inore on Lhis phase iultl idclltify 
lhc polellri;~l iueils to he stuclictl. Figure 14.2 illustri~rcs a comnlon situ;~lion in which Ihe 
.;;~vings pote~lli;ll clecreases ;IS ~ h c  proleel ages. Eiu'ly VE Lends LO protlucc greater savings 
lor ~ w o  rc';rsolls. Firstly. more units are afl'ecrcd by si~viny aclio~ls. ant1 secondly. earlier 
chiu~ges lower tlic ~lnplenlcnlatio~l costs. 
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I:ip~irc 14.2 : VE Sari l~gs  Potcrlti;~l cll~rir~g t l ~ r  l i f e  C'yclr of a Typical I'rojrcl 

Two of llic nlosl imporlant i';~ctors intlue~lcing Lhe sclectioil o f  the appropriate time for 
;lpply il l? VE ;Ire as I'ollows : 

( a )  Ihc nl;~g~lilutlc o f  the saviugs likcly 1'1-oul thc et'fort, ;mtl 

(h) The tlesree ofrcccpLivi~y 01 llic envlrollnlellt 111 which VE is to be applied. 

VE may he ;~pplie~l rcpealetlly a1 ally point in the life cycle of ;I prc?jrcL. as ilcw inl'ornlalion 
and tlet:rils i1l-c. prc~iuced. Tlic s ~ i ~ a l l e ~  Lhe cost setluctio~l pott311Li;ll. tlie yre;ltcr woulcl he llic 
invesl~l lc~~t  required lo implen~cnl. The furtlrcl- tlclails of VE slutlies implemcntalio~~ in 
cliltrent ph;~xcs 01 project lil'c cycle is given ill  suhsequenl pi~r;ryri~phs. 



lntn,ductioii to Prqjrct Concept Formulation Phase 
M:rnageo~r~it 

The purpose of this phase is to translate recluirements ant1 progriinr tJ~~i~i.c~\:ex r!ito 
Peasihle facility concepts which result in defining future c)pcr:rlioi~;~l ; I I I ( I  S L I P P ~ I I  

requirements and impacts. The goal of low totill cost of owllerslli], I l - ; ~ r l ~ ~ , r  II1i111 jusl 
low accluisitio~~ cost) emphasises the need for VE effort ill related pI;~~iili~l.i:. design. 
construction, and ~nai~~tenartce areas. VE effort in this phase is tlircctccl 10 

furnishing inputs needed to ensure the most econoulical decisions to i ~ ~ . l ~ i i ~ ~ c ~  the 
functions souglll. 

Tentative Design Phase 

During this phase, the approved concepts are definitisetl, outline speci t'ic;rlioiis ;Ins 
started, and sufficient detailecl informiitic~n is developed. This is tllc 111osr 
opportune time to question performance characteristics. A VE srudy ; ~ ~ ~ a l y s c s  the 
essential requiremenls, technical characteristics. nlld the design 1;lslis. i1\ u t:ll 11s 
lnay reveal alternatives offering inlproved value. Coinparisoils duri~ly rli~s pl~asc 
recjuire special skills to validate the prc).jected econo~nic benefits. VE isllorts in this 
phase are directed toward creating value indices of function, cosr ;ui t l  \vortl] OI rlic 
systems as a wholc. and its mnjor subsystems. 

Final Design Phase 

Continuity of VE cf'fort in this phase is essential to ensure that 11idde11 cos!- ;IIK. 1101 

unintentionally cngcndered in lhe pro,jcct during the develop~nent ( , I '  > ~ ~ L . I I  its. V E  
efforts in tl~is phase are not necessarily put ill for eliminating itcn~s. I ;~llrc>r tllc! ;II.C 

usually linlited to eliminating the unnecessarily restrictive det;lils ot (hi. Ilcnrx. 
Normally, redcsig~i 21s a result of VE cl'f'ort at this stage cannot hc c c o ~ i i ~ ~ ~ i i c ; r l l ~ ~  
accornplisl~etl due to the heavy implementation costs involved. unless 1 il'e cycle 
saving potential is large enough to juslify the expenses. 

Production/Con~itruction/Manufacturing Phase 

During this phase VE can hc pcrfornlcd hot11 internally and by ihc L O I I I I  ;rc.lor ot 
vendor. Internal VE car1 be accomplished by reviewing specific coullmcr 
recluiren~ents tending to increilse contract cost. The total cost o l  owr~~*r.;l~lps is 
affected by operation. maintenance, and other support costs. Reduciny t l ~ ~ ~ s i ~  cc~sls 
result in lower life cycle cost. VE studies during this phase have rtbsullc(l il l  : 

extension of an item's lite, 

reduced repair costs. 

savings in energy and other operating costs. and 

reduction in the number o f  supply items in stock. 

The VE technique is basically a problem solving approilch. Application of llic tccli~~ic~i~c in 
itself tioes not rieccssarily nlean that money will be saved. Like every profital)lr c~~tlei~vour. 
thc successful VE program is based on a maxi~num return from the avail;ihlis i~~\ i t ss tn~e~~t .  
Following Pareto's Law of (Mal)distribution, VE attempls to identify and i s o l ; ~ ~ ~ .  I I I C  snlall 
percentage of the elements in a single syslenl that contribute to  a great perci>rll;rpc 01 thi. 
cost of the system. Those with the greatest potenital for i~npact on cost, tllrn hccoil~c tliit 
candidates for app1icatic;n of VE. 111 purchasing situations, it has been cli~co\~i~~c-tl I l l ; ~ r  

approximately 20'K of the items carried 80%~ of the cost as shown in Figure 14.7. 
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14.3 : A Typical Case of Paluio'w I,aw 01' (Mal)divt l-ih.;:ir,n 



. 14.2.5 Reasons for Poor Value 
One of lhc important reasons behind poor value in product. systeni and procedures that 
we conlc across is the I a ~ k  of organisetl effort in tlevising such systenis. Marly times, the 
designs are crealed ullder highly compressed lime frame and the designer may play safe 
by giving pr(duct designs with sole enipllasis 011 technical feasibility and may prescribe 
thicker. costlier materials ant1 other unnecessary features which are not needed by the 
custtinlcr. Sometinlcs. ad hoc decisions get pernianency due lo lack of review of product 
designs. Oftell. lack of consultation with each other also contribu~cs to poor value. 

Every cause of poor value tliat is identilied pn)vides an opportunity for solution aricl :I 

potential area for putling VE efforts. Predonlinanl factors which were responsible for i~bout 
95'81 of llie savings actions are excessive cost, additiolli~l design, advances in rechnology. 
and the cluestloning 01' specifications. 

'l'hreate~iing Security 

I11 ;I prol'ess~onal sense, m:uly desig~iers believe that it is their respoi~sibility to 
provide llle nlosl economical product li;r the client. A change rcconmcndcd to 
save nioney inclicates tliat the old way 1s uneconomical, or represetits poor value. It 
is humau~ nilrurc for the decision-maker lo  feel tliat change is a threat to his 
security. The tlecision-maker naturally te~itls to feel Lhat changes suggested Lo him. 
cast n h;~d rctlcction o n  his original decision. 

In general. the re;lsons for poor value are as I'ollows : 

(a)  lack o f  informatioll, 

(b) tlecisiolls based on wrong heliefs, 

ic)  Ilabirual tliiiiki~~g auld negative attitutles. 

(t l)  re1ucl;lncc lo seek advice? 

(c) s11~)rtage of time, 

( C )  ~l langing teclnlology, 

g Iilck ol' ;I yartlslick for nieasuril~g value. 

(11) oltl specifications. ;uid 

(i)  poor humall relalions. 

Promoting ('ooperation 

Attention to 1ium;ul relations must be a counlinuiiig efforl. Here arc some useful guidelines 
to follow in conduclilig ;I value study. 

I Accluaint people with Llie n;lturc ancl objeclivc of your study. As mucli as 
j)ossible. promote VE as a Lcani eft'(3rt of the enlirc org;~uisa t io~~.  instcatl of just 
your group. 

(13) licspcct the chain of aulhorily. custolns of  llle org;uiisatioll, and personal 
cl~aractcrislics of the people bcillg worked wilh. 

(c) A~ilicip;~Lc likely adverse re:rchon lo your work. 

(d )  Make suygcst~olls. recoulnier~tlaliol~s, and rcclucsts :IS clear as possible ; ~ t  ;111 
~lnlc?;. Make rcport?; ;IS clc;lr ant1 a~ccuratc as possible. 

(c) Never slart a conversalion with ;III ilitlividual by crilicisi~ig liis work o n  ;nl Ilrnl 
L I I K J ~ I -  stil(1y. 

(0 He cirrcful ill  Lla~ldlillg or  ~nalking ~ ~ r o ~ ~ ~ s ; ~ I s w w h i c l ~  imply criticism. eftcctiohs 
or ;~ssiylllncnls, or depend upon a ;):rlicular il~tlivit1u;rl. 

(y )  Always Il;tve Lhe facls h;uldy 1o'b;lck up the proposal or rcport and be ready to 
prescrlt lIic111 cIe;~rly. 

(11) C'ollsull will1 l l~osc who :Ire all'eclccl by proposctl changes so  1ll;lt they doll'l 
I'cel 1li;11 you ; I ~ C  opcr;rIlng be llilltl Lllelr b;~cks. 

1 i j Renlcmhcr- lo lisr.cll ;lot1 lisle11 cal-cl'ully. AvoidJust lelli~lg people  bout V E  or 
;I s p e c ~ l ~ c  13ropos;1I. Lisle11 I ( ?  W I I ; L ~  I I I c ~  say a11d respo11~1 l o  Ilicir tlloug11Ls and 
~lcctls. Tllc 11ia11 wllc 1 oI?~ccts lo ;I proposal oflcrl glvcs ;I clue as lo how 11 nlay 
bc ;~pprovetl or ~l~odllict l  so :IS 10 per11111 approval. 

i 1 1  Sllo\\~ rc5spccl lor l11c5 o l h e ~  pcrsoll's opinions. 
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SAQ 1 
(a) Define value. How it is differenl from cosl ? How quality czui he conihliied 

with lhe value ? 

(b) Write an essay on how lo organise VE study in construction intiuslry 

(c) Iderilify five products in your day-to-day life ant1 deterlmne the re;l\ons tor 
poor value in thcni. 

14.3 FUNCTIONS AND VALUE 

14.3.1 Types of Value 
As mentioned earlier. the term "value" is used ill many different ways aitl is frcyucrrtly 
confused with the monetary price or cost of an item. However, value is not synony~iious 
with cost. Value may be perceived as the ratio of the sum of positive and negirlivt~ aspects 
of  an object. Tlius, value can be considered ;IS a colnposite of  quality and cost. 11 is ~iiore 
ill terms of worth or utility as meationed in Section 14.2.1. Thus, a ratio ol'cluality to cost 
can also be trealed as the value of a product. If its costs can be reduced for sz~~iic quality 
or quality can be improved with same cost: then the value inlproveme~it c ;u~ hcs saiti to  
occur. The tern1 value can be divided into lollowing types : 

(a) Use Value : The properties and clualities which accomplisli a uset'u I purpose or 
service. 

(b) Esteem Value : The properties, features or attractiveiicss wlnch c.;luhe us to 
want or own it. 

(c) Cost Value : The sum of labour, material and various otlicr cosrh ~cclu~red t o  
producc it. 

(d) Exchange Value : Thc properties or qualities which enable us Lo t'xcliangc it 
for somethins else we want. 

14.3.2 Types of Function 
VE discipline deals with the function(s) of items, products, systems and procctlures. It is 
a functional and customer-oriented approach. Identification of the functions. tlierefore. 
constitute an important aspect of VE. The terin "functioli" is used to mean [lie purpose or 
use of a product. 

Functions call he of two types : 

(a) Basic functions : The primary purposes of a product. 

(b) Secondary firnctions : Other purposes not directly acco~riplishiny the priniary 
purpose but supporting it or resulting from a specific desiy~i ;ipproilch. 

Many a time, poor value may result in because the functions have not heel1 prrxc.ist.ly 
understood and redundant or unnecessary functions have been imposetl. 

14.3.3 Value Tests 
VE is essentially a cluestioning attitude looking at the function and costs. Ms. L. I ) .  Miles 
designed a set of value tests to ascerlain whether there is a scope for value i~nl>rovcmc~it. 
If these value tests are honestly applied, there is bound to he room for iiiiprovr.1nc1~1 in 
niosl o f  the products, systeins and procedures that we conie across. So~ne  of. lhrsc 
questions which can work as thought-starters for developing better value alrcrrrar~vcs 
could be as foltows : 

(a) Can the design be changed to elinlinate the part ? 

(b) Can you purchase it at lower cost ? 

(c) D t ~ s  it need all its features ? 

(d) Is there anything better for the intended use ? 



(e) Can a usable part be made by a lowercost method '? 

(f) Can a standard part be used ? 

(g) Is it made on proper tooling considering the quantities involved ? 

Value Engineerin 

(h) Are there any newly developed materials that can be used ? 

(i) Can two or more parts be combined into one ? 
/ 

Cj) Can any specifications be changed to effect cost reduction ? 

14.3.4 Identification of Poor Value Areas 
By applying the value tests, we may come across poor value areas which are responsible 
for unnecessary costs. These could be in the design of the product, procurement, handling 
and storage of materials, production processes, packaging and distribution of the final 
product. Once we are able to identify poor value areas, we can focus our attention on 
these so that these unnecessary features can be eliminated. 

Another way to identify the poor value areas is through function cost matrix approach. If 
a function is relatively less important but accounts for a large percentage of product cost 
then it is a potential area for value improvement. Bv determining alternative cheaper 
ways to achieve that function, we can reduce the cost and improve value. 

In simple terms, a soundly conducted VE program should essential provide answers of 
the following questions : 

(a) What is the item ? 

(b) What does it do ? 

(c) How much does it cost ? 

(d) Can anything else do the same thing ? 

(e) How much does that cost ? 

Activity 1 
Choose any product, system or procedure that you are very well conversait with in 
your day-to-day life and apply the above value tests to find out if there is a scope 
for value improvement in it. 

' 14.4 AESTHETICS AND WORTH 

Somehow, in recent years, the intense need and desire to reduce costs has been equated with 
the act of reducing quality or making sacrifices in requirements down to just above the limit 
of tolerability. Yet, according to Miles, aesthetics should never be deleted, rather must be 
provided at the levels required. 

He insisted that full retention for the customer of the usefulness and esteem features of the 
product is inherent in the philosophy of value analysis. Both, "use functions" and "aesthetic 
functions" in serving the needs of a man are part of the value process. The skill lies in 
determining or making a judgement, when an aesthetic function is required, and when it is 
superfluous. 

Here, it is worth meiitioning that beauty is the quality attributed to whatever pleases or 
satisties in certain ways, and whenever the difference in cost is allocated solely to aesthetic 
functions. 

14.4.1 VE : Function Approach 
There is a different p i n t  of view in performing function analysis depending upon who you 
are. Are you a designer or manufacturer of a product or areyou a user of a product ? What 

/ could be basic function to one person might not be basic function to another. 

Function analysis'is a system to show exactly what one gets for his money and, as such, 
responds directly to the needs of the'omer. It cad show, that a good design can, at times, be 
stronger, more attractive, and less costly. 



Introduction to Project Most value analysis discuss and define three aspects of economic value: 
Mauagemmt 

aspects of value relates to 

exchange value - worth 
esteem value - want 
use value - need 

VE methodology concentrates on the use value of the "worth" or "sell" functions. Aesthetics 
normally is a subjective decision and, very often, an individualistic one. VE is a tool to 
bring more objectivity tco the decisions con aesthetics. usually to gain group acceptrulce. 

Esteem value is no more than the desire of the owner to own it. Sometinies, an owner 
doesn't want it because it doesn't satisfy his desire - it doesn't please him aesthetically -he 
can't live with it, aesthetic functions become basic when desire becomes as strong as need. 

14.4.2 Relating Value to Worth 
When elements of utility can be cluantified in monetary units, we call them elements of 
worth so that they can be related to their corresponding elements of cost. Function worth, by 
definition is the least cost to provide a given function. 

What is the worth of the function ? For example, what is it worth to "traiisnl~t curieut". 
"illuminate area", and "control flow" etc. Worth can be determined by inatl~enlatlcal 
calculations. For example, the worth to "transmit current", can hi calculated. Ti arnounl cot 
current is h o w n ,  and the distance to be trans~nitted is also known, tlleli the cobt C ~ I I  be 
calculated. But this technique requires considerable calculations. Therefore. the worth is 
deternuned by another way. 

The worth of a fu~lction is usually determned by comparing the present desipn tor 
performing the function with other methods ot perforrrung essentially the sanlr tunctioii. 
Thus, the rule is, determne the cost of functional equivalent based upon Uw way it  wa\ 
accomplished previously. To aid in determning worth, one might ask the follorv~ng series ot 
cluestions : 

(a) What is the cost of achieving the basic function as the itein is presently 
designed ? 

(b) Do you think the perfonna~ice of the basic function should cost that much ? 

(c) If 110, what do you consider, would it be a reasonable amount to pay tor the 
perforn1,uice of the function (assuming, for the moment that the t u ~ l ~ t i o i ~  is 
actually required) if you were to pay for it out of your own pocket ) 

(d) What is cost of achieving this function, if some other known item 14 used ? 

(e) Is this a common, easily acco~nplished function or one that is rare and difficult 
to achieve ? 

(f) What is the price of some itelns that will almost but not quite. perforti1 the 
function ? 

Finally, in determining worth, the key rule to be renlembered is that worth is associated 
with necessary function of the item and not with the present design of the itel11 ot system. 

14.4.3 Allocating Cost to Function 
When a1 item serves one function, the cost of the item is equal to the cost of the function. 
However, in inost of the cases, an item serves more than cone function. Wlicli this occurs, the 
cost of the item must be prorated to each function. 

Cost must be as factual and realistic as the sources of inforniation and time to conduct tl~e 
study will permit. Value car1 be qurultitatively expressed through the use of a value index 
which is the relationship between cost and worth. Remembering that cost a id  worth are 
related to functions rather than Items, the index (= costlworth) serves to : 

assist in determining whether to proceed with the value study. Thr study 
should proceed only if poor value exists. It is indicated when thc value index is 
greater tllan one. Good value is indicated when the index is one. 

locate areas where the cost/worth ratio is the greatest. Generally these areas 
will have the greatest VE potential and are useful itmes for VE study. 

provide a factor measuring the effectiveness of any VE efforts. Did the 
costlworth ratio approach unity after the VE effort '! 



BEGINNING A VALUE STUDY 

The best value study subject is one that is identified by an enthusiastic employee, and fully 
sponsored by the organisation. For a value program to contribute to the productive work of 
an organisation. selection and identification of areas of opportunity for VE should occur 
within the existing areas of work, at their normal times of "happening". 

14.5.1 Planning a Study 
Value studies are performed by teams. A value study plan to be submitted to management 
for resource sanction. should contain the following information : 

A description of the objectives and scope of the study in enough specific detail 
to ensure achievement of special results. 

The estimated study costs, expected benefits or target saving, and target return 
on investment, if possible. 

The names of the members of the team, their skills, how much time each will 
be required to spend on the study and the name of Ule team leader. 

The time limitations or milestones for completion of each phase of the VE job 
plan. 

The target date for formal presentation of study results. 

It has been observed that the optimum size for a team is five persons, supported on a 
part-time basis by other elements of the organisation or outside experts and consultants. The 
composition of the team should be mixed and multi-disciplinary. Individual work 
experience or background in the technology involved for the particular study is important, 
but not to the extent of exclusi~n of U~ose who have not achieved different points of view 
and disassociation with the subject of the study. 

Emphasis should be placed on using the best talent available. Involve people who are 
directly affected by the problem in arriving at the solutions. Human relations plays an 
important part in the successful conduct of a shtdy. 

114.5.2 Study Procedures 
The basic framework for conducting a value study is the job plan. Sometimes, the team 
members are temporarily reassigned from their normal duties to work full time on the value 
study. with the expectation that the group will dissolve when it finishcs its work. There is 
one distinct disadvantage to the full time team study. This type of study usually compresses 
the time available for thought and incubation of ideas. 

Another approach to team operations that is often more acceptable to management is the full 
time teal11 that works on a part time basis over a longer period of time. Regardless of the 
melliod employed, the team as a whole should perform the function analysis and the 
development of ideas, and all should agree upon the final selection of recommendations. 

SAQ 2 
(a) Discuss the various types of value by giving suitable examples. 

(b) List the function of an exterior wall in a building. Try to categorise the 
identified functions into basic and secondary functions. 

(c) How will you identify the areas of poor value '? 

14.6 VE JOB PLANS 

A task which is accomplished in a planned and systematic manner is more likely to be 
fruitful than one which is unplanned and relies upon undisciplined ingenuity, especially 
in view of the complex and multi-disciplinary problems which confront the modern 
business enterprise. WE is considered as an "organised effort", because of a systerrlatic 



Introduction to Prqjcct approach called VE job plan, is followed to ensure optimum results. This organised and 
Management systematic approach of the VE job plan is the key to success in VE study and used by a 

team ensures the advantages of collective wisdom. In other words, the VE job plim is the 
road map for defining the required task and determining the most economical 
combination of functions to achieve the task. 

The  job plan outlines those tasks or functions necessary to properly perform a VE 
study. Adherence to a definite plan is essential for achieving optimum results. Good 
results come from a good system, and a good system is one which covers all aspects of a 
problem or situation to the necessary degree. Useof job plan provides, 

(a) a vehicles to carry out the study from inception to conclusion, 

(b) a convenient way to maintain a written record of the effort as it progresses, 

( c )  assurance-that consideration has been given to facts that may have been 
neglected in the creation of the original design, and 

(d) a logical separation of the study into units that can be pl,med, scheduled, 
budgeted and assessed. 

@e job plan attempts to generate, identify and select the best value altemative(s) by ~naking 
specific recommendations supported with the proper data and identifying the action 
neaessary for it5 implementation. Further, it provides a proposed implementatio~i schedule 
and a summary of benefits to the user. The VE job plan is a planned programme thilt has 
been tested, is being used and has been proven to work. 

Severpl versions of VE job plan are available in current VE literature. Some sources list five 
phaseg, while others range up to eight. Here, the number of phases into which tllr study 
procedure is divided, is less important than the systematic approach employed. This unit 
will describe a six-phase approach excluding an initial general phase of orientatitn. The 
general phase plays a vital role throughout the job plan and provides a good base :!'or otl~er 
phases to succeed. 

The principal phases of the job plan are information, speculative, analytical and prop~sal. 
However, in practice, the VE job plan can be divided into following six phases as shown in 
Figure 14.4 : 

(a) Information Phase (d) Analytical Phase 

(b) Function Phase (e) Evaluation Phase 

(c) Creativity Phase (0 Recommendation Phase 

Each of these phases comprises or is supported by one or more techniques. There are proper 
worksheets used for each phase. The practice of job plan and theapplication of VE 
techniques should be made on properly selected project. Thus, the selection of VE proJect is 
also equally important. Those products should be chosen for the study which are siglificant 
in terms of cost reduction potential. In step-by-step application of the job plan, the project 
unfolds from the information right up to recommendation phase. 

Information 
Phase 

Phases ot the 
VE Job Pbn 

- 

Functional 
Phase 

Creativity 
Phase 

r 

Essential VE effort . * 

Anatytical 
Phase 

- 

Evaluation 
Phase 

Recommendation 
Phase 

b 



Actually, there is no sharp lines of distinction between the phases (Figure 14.4) and they 
tend to overlap in varying degrees. In actual practice, it is frequently necessary to return 
to a previously completed phase for additional work prior to reaching a decision. For 
example, the early steps such as information gathering and data collection may continue 
throughout most of the VE effort. 

I 
Va111r Engineering 

Now, starting with general orientation phase, each phase of the VE job plan is explained 
briefly in subsequent paragraphs. 

14.6.1 General Orientation Phase 
The general orientation phase is usually conducted by a VE manager prior to the 
assembling ol' a VE task teams. Throughout the application of the entire job plan, the 
techniques of this phase must be diligently applied to create the right environment for the 
job plan to be effective. There are five techniques associated with this phase. 

(a) Use good human relations : It will be seen that considerable personal contact 
is necessary throughout the project. The use of good human relations means 
assistance in place of resistance. 

(b) Inspire team work : This is one of the easiest to talk about yet one of the 
hardest to accomplish. It calls for subordinating personal pronlinence or ego in 
the interest of the group as a whole. 

(c) Work on specifics : We should avoid generalities and work on specifics. 
Concrete data and information on specific problems must be secured. Only 
opinions and hearsay can be expected when talking in generalities. 

(d) Overcome roadblocks : In any organisation, a group of dissenters can be 
found. These individuals knowingly or unknowingly, will use every m e a p  at 
their command to resist change. It is important to be able to recognise 
roadhlocks and then t,&e steps to overcome them. A. E. Mudge, a well known 
VE specialist, has in fact compiled an i~npressive list of "killer phrases" which 
people use to kill an idea. It is very crucial to avoid such mental roadblocks. 

(e) Apply good business judgement : Business decisions and judgements  nus st be 
based on facts. Poor busmess decisions and poor judgements become prevalent 
when personal opinions and feelings take control. To apply good business 
judgement, one must be resourceful, able to think and should be able to pursue 
new knowledge. 

With the general orientation phase as the base of foundation of Ule job plan, we can enter 
the first phase - information phase. The techniques included in the information phase, 
though seemingly simple. incorporate some of the most difficult portions of the approach. 

14.6.2 Information Phase 
Objcctives 

Inlormation phase has following two basic objectives : 

(a) To obtain thorough understanding of the system, operation or item under study 
by a rigorous review of all the pertinent factual data. 

(b) To anticipate the probable potential value improvement (if possible). 

~ e y  ~ u e s t i o i s  
During this phase, the following questions must be 'answered : 

(a) W l ~ a t i s i t ?  

(b) What does it cost '! 

This phase co~nprises following three techniques : 

(a) Secure facts : Information gathered must be authentic; it is one of the most 
difficult tasks. The type of information required will be as under : 

(i) Technical specifications - dimensions, grades, tolerances, quality, 
appearance etc. 

(ii) Enviro~lmental specifications and test conditions. 

(iii) Engineering drawings. 

(iv) production sample - actual or moilel of it. 
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(v) Production data - operations, speeds, rates, output a~ltl stock IL ~ t . 1 ~  

(vi) Cost data - material, labour, overhead-costs. 

(vii) Work specifications - work place layout, standard timcs. 

I (viii) Features preferred by Customers. 

(ix) Quantities in.volved. 

(x) Scrap rates. 

(b) Determine costs : In order to direct towards those areas proillising tlie greatesr 
return on time and efforts in VE, the complete 'and accurate costs nus1 he 
secui.ed. 

(c) Fix costs on specifications and requirements : By establishing a relotionship 
between the costs and the specifications and requiren~ents, a nle;ins is presented 
by which the latter two car1 be quantitatively evaluated. Extreme care should he 
taken in this phase to ensure that true facts are gathered, accurate costs arc 
secured, and these costs are truly related to the specificalio~is and rcclu~rcments. 

Figure 14.5 provides a format of  a worksheet for VE cost matrlx showing the nht dclallc 
of the project. The description column is used to identify thc components ot the. prolect 
This format is also used to break down the prqect specificalions. 

Figure 14.5 : S.unple Worksheet for Cost Matrix 

Once the techniques of the information phase have been used to secure perli~lrl~l tl;rl;~. l l lc 
function phase of the job plan can be used. 

Project : 
Location : 
Item : 
Date : 

14.6.3 Function Phase 
(lt~jectives 

Functional phase of the VE job plan has following two basic objectives : 

(a) To define the value problem by meals of functional description. 

(b) To relate the functions to the cost and worth of providing tlieni. 

Item 
No. 

INFORMATION PHASE 

Cost Details collected during the 
Information Phase 

Description 

Cost 

Percent of Total 

(Name of VE team Member) 

(Signature of VE team member) 

I 

Total 
item cost 

System Breakdown 

Names of VE Team Members 

(a) 
(b) 
(c) 
( 4  
(el 

% of the 
Total 



Key Questions 

During this phase, the following key questions must be answered : 

What does it do ? 

What must it do '! 

What is its function ? 

What 'is the costfworth ratio ? 

What ilre the needed requirements,'? 

The functiol~ phase takes the bulk of the time in VE study and includes identification of 
functions, their categorisation as basic, secondary and unnecessary function(s), assigning 
cost to the functions, their inter-relationship, cost-worth models and selection of high 
potential functions for downstream study. 

The deterillination of function is a prerequisite for all value studies. The decision to 
pursue the project through the remaining phases of the VE job plan can be made by 
determinii~g function, placing a worth on each required function, and the11 comparing 
worth against actual or estimated cost. The determination of function should take place as 
soon as sufficient information is available to permit determination of true requirements. 
Thereafter, the functions are categorised as basic and secondary functions. 

After the functional description has been developed, the next step is to estimate the 
designed cost and worth of performing each basic function. The worth (the lowest 
possible cost to perform the function) determined will later be compared against the 
estinlate of the item cost. This comparison indicates whether the study should be 
terminated because cost and worth are approximately equal or pursued because cost 
greatly exceeds worth. Figure 14.6 gives a format of a worksheet used to perform the 
functional analysis. 

Figure 146 : Sample Worksheet for Function Analysis 

Tt~e two techniques of this phase form a major part of the functional approach. When 
combined with the other techniques of the job plan, it produces a systematic approach 
which is different and more productive than any other product improvement or cost 
effective apnroach. 

Project : 
Location : 
Item : 
Date : 

The two techniques of this phase are as under. 

FUNCTIONAL PHASE 

Functional Analysis carried out during 
the Functional Phase 

SI. 
No. 

Description Worth 

Action Verb 
Measurable Noun 

(Name of VE team Member) 

(Signature of VE team member) 

Cost Function 

CostMlorth = 

Kind 

Verb 

Kind 

Names of VE Team Members 

(a) - 
(b) 
(c) 
(d) 
(0) 

B Noun 

6 = Basic 
S = Secondary 

S 



(a) Define function : This is one of the mnost crucial stages In VE. Thc ~llvlliotl 01' 
functional analysis requires functions to be described with only two word\. a r  
verh ,and a noun. By so restricting the functional specifications. cle;u 
descriptions of [he functions are possible. Concise function descr~ptlolib reduce 
the possibility of a detailed elaboration. 

The rules of functioti description are : 

(i) Determine user's need for a product or service. 

(ii) Use only one verb and one ~loun. The verh should answer the (~ue.\tlon, 
"what does it do ?". The noun should answer "what does ~t clo !" 
Wherever possible, noun should be measurable atid verh \hould hc 
action oriented. 

(iii) Avoid passive or indirect verbs. 

(iv) Avoid goal-like words or phrases, such as improve. maxlmise. 
miniinise, opliinise etc. 

(v) List a large number of two-word pairs and then select the hest pair 

(b) Evaluate function relationship : This technique attempt$ to delernune lelativt 
~niportance of various tunctions. Through this technique a clescendlny order of 
inlportance of the futict~ons is established alongwith Llie relatlve \.iilue of tlielr 
inlportance. 

A paired comparison methodology, called "numerical evaluation tecllniclue" t o  dcterininc' 
the numerical value of various functions is very simple and effective to use. I u  lliis 
techniyue, pairs of fuiictions are compared 'and it is sought to determine wllich is niore 
important and w1;etlier tlie degree of variation is major. medium or minor. Suppose. we 
are comparing A with B. Then A-3 will iiienn that A is niore important thau B :uitl there is 
a major difference in their importance. B-1 would have meant that B is Illore ilnportant 

n ( n -  I )  
than A hut there is a minor difference only. This way a total number of ., pairs are - 
compared and values entered in a cell if n functions are to he con~parecl. The11 llle scorc is 
obtained by adding all the numbers following a particular function. Thc turlcr~ou score 
divided by the total score gives relative importance of that function. 

Fuilctions description should be derived for the product and all its con~ponerits. I.lit, 
evaluation process also helps to find out whether it is a primary (basic) functions or ;l 

secondary function. The basic function will have the highesl score in tile iiht )ve 
mentiol~ed process of evaluation. The technique not only establishes tlie ha s~c  ; I I ~ I I  
secondary fuilctions but also identifies those functio~ls which are present bec;~use of 
specifications and require~llents or present design approach. Generally. a procluct ur 
component will have only one basic function and a number of secondary funclio~ls. if you 
have more than one basic function, it must be a mere restatement of the othel-. 

Example 14.1 

Some functional definitions are as follows : 

Product 

(a) Mirror 
(h) Light bulb 
(c) Screwdriver 

Function 

Reflect light 
Emit light 
Transfer torque 

Identification of function(s) as basic or secondary is as f(11low : 

(a) Foundation Support load Second;try 
Resist load Secoiicl,~~ y 
Transfer load Basic 

(b) Structural System Transmit load Baslc 
Distribute force Seco~lcl:~~ y 
Assure reliability Seconcl;~~ y 

14.6.4 Creativity Phase 
Objective 

The objectrve of creativity phase is to generate, by creative technlcluc.\. rlu~neroir.\ 
alternative means for a~ccomplishing the basic function(s) idcntlhetl. 



During this plliise. the following cluestiou nlust be answered : 

What else will do the job: perfor111 the basic function(s) ? 

The completeness and comprehensivenesss of the answer to this question determines to a 
very high degree of effectiveness, the calibre of value work. 

For accomplishment of this phase, the first step is to try answering the question, "what 
else will do '!" This phase requires creativity to be the focal point. The purpose of this 
pllase is to generate numerous alternatives for providing item's basic function(s) defined 
in the previous phase by using problem solving or creative techniques. These additional 
ideas not only increase the opportunity for cost saving, but also enhance optimum 
solutions lor design problems. 

Creative techn~clues are used in this phase to foster an open atmosphere of free flow of 
information. Ideas brought forth being im~neCiatcly recorded so that they will not be 
forgotten. A positive mental approach should be adopted in tlcveloping ideas. Every 
attelnpt should be inade in this phase to depart from the ordinary patterns, typical 
solutic>ns and habitual methods. Analysis of idea should be avoidetl in this phase. All 
ideas be recorded for achieving the functions regardless of specifications and 
interchangeability. Emotional block, .;uch as fear of nl;lking a mistake or of appearing 
foolish, must he reillovetl in order to maintain a positive approach lo creativity. The 
foremost approach to creativity is the brain storming techniclue. 

Two powerful teclliliques to promote creativity are as follows : 

(a) Establish positive thinking : Here, we divorce the judicial part of the nund 
from the creative part by imisting that we do not attempt to judge XI idea 
simultaneously when it is being created. 

(b) Develop creative ideas : This is done by cultivating uninhibited thinking and 
developing a multitude of ideas and approaches for acconlplishing the defined 
functions. The desired thing at this point is a large number of ideas, no matter 

. . whether they look ridiculous. A number of check-lists and idea-stimulators 
could be used for the purpose. 

Figure 14.7 sllows a creativity phase worksheet used in a VE study. The creative ideas are 
listed in colurnn 1 and 2. The creative idea listing is conlpleted before analysing and 
judging any of the creative ideas. 

Project : CREATIVITY PHASE 
Location : 
Item : Creative idea listing during the 
Date : Creativity Phase 

SI. I Creative idea Advantages Disadvantages 

(Don't evaluate ideas - ideas refinement later) 

Names of VE Team Members 
(Name of VE team Member) 

(a) 

(Signature of YE team member) I [$; 
(dl 

I 
Figure 14.7 : Sample Worlr-heet for Creativity Phase (Creative Ideas Listing) 

I 



14.6.5 Analytical Phase 
Ohjcrtiv~.r 

Analytical phase of the VE job plan 11;~s following two basic objectivus : 

(a) To select tor f'urtlicr analysis, the most promising of the ~ t le ;~ \  ~ ~ I I L ~ I  , ~ t c . c I  clur~rlg 
Lhc creativ~ty phase. 

(b)  To submit these ideas to prclinlinary screening and to icle~itify t l i c .  ~i~c;~riioglu l 
and feasible ideas. 

Kev Que,rtion,r 

During this phase, the following key questions must be answeretl : 

What idea will perhrm the function '! 

Will each perforni tlie basic func(ion ? 

111 tliis phase, tlie first step is lo develop a set of eualuiltion criteria or stancl;~rci\ hy wli~~.li 
the ideas are to be jutlgetl. In developing these criteria. the team slioulcl try I O  alitlclpil(c 
all effects. repercussions ruld consecluences that niiglir occur in trying 10 acc.o~ril,l~sli ;I 

solution. The resultant criteria should. in a sense, be a measure of selisitivity lo ~ ~ ~ o h l c ~ ~ i i s .  

The analytical phase of tlie VE study is used lo scree11 the ideas previously lislccl in tlic 
creativity phase. As the judgement was suspended during the dcvelopnienr 0 1  crc'~tivc 
ideas. it is in this phase tliat now ideas are analysed to sec if they can be co~is~tlc~r.etl 1'0s 
evaluation and recommendalions resulting ill enhanced value of tlie systcii~. Tlir 
advantages and disadvantages of each of the crealive icleiis are listed in colu~iiii 3 a~itl 4 of 
worksheet format given in Figure 14.7. The principal task in this phase arcs lo ;111;11ysc. 
refine. and cosl aialyse Lhe ideas antl to list feasible and meaningful i11ter1li1tivt.s 111 order 
of desceiiding saving polential. 

During this pliase, the idcas must be refined to iiicet the necessary envi~o~i~iiu~rt;iI antl 
operating conditions o f  the particular situation. Ideas. obviously, tlo nor iiicct tlrt,:ic 
requirements are dropped. Tdeas having potential, but beyond the capability of present 
tcclinology are put aside for possible discussion with the concerned parties. The 
remaining idcas arc potentially workable a id  are cost analysed. Those showing 
worthwhile s;lviiigs are listed alongwith their potenlial advantages and disaclvant;lges. 
Advantages 1111ght be light weight, reusability, low cost etc. whereas the disatlva~~tages 
might be high mainten;uicc, excessive const~uction time etc. Ideas whose i1t1vant:tges 
overweigh the disadvantages and wliicli indicate tlie greatest cost saviiigs arc selt.cted for 
further evalu i~tion. 

The emphasis on l'unctiou in the analytical phase is what makes the VE approach 
radic;llly clifferelit frorii any other cost effective effort. 

14.6.6 Evaluation Phase 
0l)jectives 

Evaluation phasc of the VE job plan has following two basic objectives : 

(a) To evaluate Ulc screened feasible altemalives thoroughly lo assure t11;ll the 
higliest value and significa~it savings are realty being offeretl. 

(b) To formulate a work plaii for converting the selected idea into ;I I;u~yiPle 
proposal. 

The process involves not only detailed technical and economic testing hut ;~lso ;III 

assessment of the probability of successful implementation. 

Kev C)ur.slion,s 

During tliis phase, the following key queslioils must be answered about circli altcr l~iltlvc- 
during tlie development of specific solutions : 

What will work '! 

Will it meet all necessary requirements '? 

What are the implementation probtems ? 

What are the savings ? 

111 Lliis phase, ideas are thoroughly researched, preliminary designs are prepi~rrtl. sketches 
of proposed solution arc preperetl and lite cycle cosl estimates are ~niulc 01' o~.lgill;~l 



design and of the proposed recommendations. n i i s  phase is an objective appraisal of the 
lowest cost alrernative methods of reliably performing the required function. The best 
alternative ~tlca(s) selected during evaluation phase are furtlier developed into detailed 
change proposals. Evaluation phase i11volves the tollowing steps : 

(a) assess the technical feasibility of eacli surviving altemative. 

1 (h) ohtain firm inforii~i~tion concerning each surviving alternative, 
I 

I (c) sketcli tlie original and proposed design, 
I 
I (d) compare rife cycle cost analysis. 
I 
I 
I (e) discuss tlie advantages and disadvantages of each recon~mendation. and 
I 

I (f) discuss the implications and requirements h r  implementation of the study. 

1 The evaluat~on should be as obiective as possible. There are also advantages while 
evaluating creative ideas to see if one or niore ~deas may be combined for one 
recommendat~on. The potential for cost savings for each ot the ideas should also be 
evaluated. Some of  the criteria, often used to evaluate creative ideas. might be as follows : 

t (a) Other obvious cost benefits to the recommendation, 

(h) Does the proposed idea meet the required functional requirement ? 

(c) IS the new idea reliable ? 

(d) Are the original design requirements excessive ? 

(e) Impact on the design and construction schedule of the project. 

_ (f) Is there Improvement over the original design ? 

(g) Has the proposed design been used in the past ? 

(11) Dcxs the idea materially affect the aesthetics of the building or project ? 

This phase of the job plan together with its supporting techniques must be undertaken 
with both care and diligence, for it is here that the judicial part of the mind is brought into 
active use. There are four techniques associated with this phase : 

(a) Refine and combine ideas : The idea must be practicable and to make them so 
we may have to refine an idea or combine two or more than two ideas. 

(b) Establish cost on all ideas : As an idea or combination of ideas is being 
kefined, an estimated cost should be calculated. What are the potential costs of 
implenienting the idea and what are the resultant savings implied '? 

(c) Develop function alternatives : This makes further use of the information 
developed in the evaluation of functional relationship to mould the individual 
functional solutions into total solutions. 

(d) Evaluate by comparison : When these rough total solutions and their related 
estimates of costs have been established they are compared to determine which 
one will provide the greatest vhue advantages. 

The challenge of evaluation phase is t&alyse all proposals and then select the best 
solution. At this stage in the VE system, we cotmilonly face with a new kind of decision 
problem. We develop several optional solutioris to the same problem. Now the question 
is, which is the best ? 

\,\ 
The evaluation of value alternatives may have to be dolie on multiplicity of attributes - 
both tangible and intangible. The decision matrix approach car1 be a very effective way of 
multi-criteria evaluation. Here, each criterion is assigned a relative importance and a 
normalised value score is allocated to each alternative on each attribute. The total 
weighted score is obtained for each alternative and the greatest score determines the 
preferred alternative. 

14.6.7 Recommendation Phase 
Objectives 

Recommendation phase of the VE job plan has following two basic objectives : 
\ 

(a) Tahbmit  the proposals with benefits and,drawbacks. 

(b) To present a plan of action that will ensure proper implementation of the 
selected altemative. 



Introduction to Project The recommendation phase, sometimes, called the prograinille p l a ~ u ~ i i ~ g  ancl rrpol tiiig 
Managenlent phase, is the final step in the VE job plan. During this phase, following tliree thingh 111ust 

be accomplished : 

(a) The VE teain must thoroughly review all alternate solutions being p~ep;ucd lo 
assure that the highest value and signific'mt savings are really hci~ly  ollcrccl. 

(b) A sound propceal nlust be nlade to management. The teiun Inuht c.orl\~Jer not 
only to whom it nlust propose, but also how to propose the s o l u t ~ o ~ ~ s  niost 
effectively. 

(c) I r e  team must present a plan for proper implenlentation of the propox<~l. , 
A Value Engineering Proposal (VEP) is almost without fail a challenge to .st(itns quo iuld 
is recomrllended for beneficial change. The efforts in recommendation to final ircceptlmcc 
is long and hard. Unless the idea is accepted, the net result is zero. The real huc,ccss 01' VE 
team study is nleasured by the savings and improvements achieved fro111 iniplr~iii~ii~cO 
proposals. Presenting a proposal and then guiding it to implementation, ol'tc~i I-ccluircs 
more efforts than its actual generation. 

The presentation of the reconllnendation must be concise. factual. accurate ;rnd prr\e~itecl 
in such a style so as to create a desire on the part of those responsible to ~~ i ip l e~ i i t~~ i i  t l ~ r  
change. A sarllple of worksheet given in Figure 14.8, for the developnle~it kr~icl 
recommendation phase, is used as an outline for presentat~on of VE reconuiieiidiitioi~s. 

Project : 
Location 
Item : 
Date : 

Form for submitting VE proposal in 
Recommendation Phase 

(a) Original Concept (Attach sketch where applicable) 

1 (b) Proposed Change (Attach sketch where applicable) 

I LIFE CYCLE COST SUMMARY 

Initial Cost - Original 
Proposed 

- Savings 

Annual Gost - Original 
Proposed 

- Savings I Present Worth - Annual 
Savings 

TOTAL 

0 
(Name of VE team Member) 

(Signature of VE team member) 

Names of VE Team Members 

(a) 
(b) 
(c) 
(dl 
(el 

I Rgum 14.8 : Sample Worksheet for Recommendation Analysis 

Since, this is the final phase of the job plan in which the finally selected value alternative 
is recommended for acceptance and implementation, it is vital in the sense thal llie entire 
project of conducting VE would succeed only if the recommendation is accepted Mimy a 



time the accepta~~ce of the suggested alternative depends upon the way it is presented to 
the managenlent. The two techniques associated with this phase are : 

(a) Present facts : Facts usually speak for themselves. 

(b) Motivate positive action : The presentation of accurate, specific and detailed 
.facts and costs will motivate positive action. This technique requires the 
i'ollow-up to make sure that the action is taken for idea implementation. 

The presentation of facts can be either verbal or written in standard format or in 
combined form. l l l e  combined strategy is the hest. The final recommendation need not 
contain all the data but should contain sufficient information to enable decision makers to 
find the course of action to be taken. 

14.6.8 Other Variants of VE Job Plan 
Some other variants of the job plan described in Sections 14.6.2 to 14.6.7, have also been 
reported hut by and large the procedures are all similar in their approach. Table 14.1 shows 
the sequence of phases of different job plans given by some leading VE experts/practitioners 
and agencies/societies exercising VE techniques. These are self-explanatory and hence, need 
not be elaborated. 

Table 14.1 : VE Job Plans from Different ExpertsISocieties 
I I I I 

Trufty (1983) 
(7 Phases) 

(I)  ~nformat'ion Phase 
(2) Speculation Phase 
(3) Analysis Phase 
(4) 1)eveloplnent Phase 1 (5) Presentatitrn I'hase 
(6) Imple~nentatio~l Phase 
(7) Follnw-up I'hase 

Venkataramanan (1992) 
(10 Phases) 

( I )  Project Selectio~~ Phase 
(2) Information Phase 
(3) Function Phase 
(4) Creative Phase 
(5) Analytical Phase 
(6) Evaluation I'hase 
(7) Recommendation Phase 
(8) f~n~lementation Phase 
(9) Review I'hase 
(I 0)  Extension ~ l i a s e  

Mudge (1971) 
(7 Phases) 

(I)  General Phase 
(2) Information Phase 
(3) Function Phase 
(4) Creation I'l~ase 
(5) Evaluation Phase 
(6) Investigation I'hase 
(7) Recc>mmendation Phase 

Dell'isola (1974) 
(4 Phases) 

(1) Information Phase 
(2) Speculation Phase 
(3) Analytical Phase 
(4) Proposal Phase 

US Environment 
Protection Agencies 

(6 Phases) 

Zimmerman (1988) 
(5 Phases) 

(I ) Information Phase 
(2) Creative I'hase 
(3) Judgement Phase 
(4) 1)evelopment Phase 
(5) Recommendation Phase 

Society of American 
Value Engineers 

(5 Phases) 

Miles (1972) 
(5 Phases) 

(I)  Information Phase 
(2) Functional Analysis Phase 
(3) Cleation Phase 
(4) Judgement Phase 
(5) Development Phase 

Society of Indian 
Value Management 

(6 Phases) 

( I ) Inf(>rmation Phase 
(2) Creative Phase 
(3) Analytical Phase 
(4) Investigation Phase 
(5) Recommendation Phase 
( 6 )  Implementation Phase 

( 1 ) Infor~nation Phase 
(2) Creative Phase 
(3) Evaluation Phase 
(4) Ilevelopment Phase 
(5) Presentation Phase 

(1) in for ma tic?^^ Phase 
(2) Function Phase 
(3) Creative Phase 
(4) Evaluation Phase 
(5) I~lvestigatior~ Phase 
(6) Recormne~ldation Phase 

SAQ 3 
(a) Write an essay on how to organise value engineering study in construction 

industry. 

(b) "Value Engineering is more of a hu~nan relations, team building and 
~~~ot iva t ion  program than anything else." Explain. 



Introduction to Project 
Mru~qe~nent 

SAQ 4 
(a) Identify the basic and secondary tunctions of an exterior wall 111 ;I bu~ltl~ng ,uid 

arrange them in a descending order of importance. 

( b )  Suppose the five attributes are identified to evaluate a value alternillivo. i.e. 
initial cost: functional performance: reliability and maintai~iabilit~,: product 
appearance; and dependence on supplier. 

Use numerical evaluation tcchniyue of paired comparison apprc )itch to 
determine the relative importance of these attributes. 

14.7 FAST DIAGRAMMING 

FAST (Functional Analysis Systems Teclmique) was developed by Charlex W. B!/thewily in 
1965. FAST is a niethod 01' stirnulatirig orgruiised thinking about any subjccl by acklng sonie 
though1 provoking questions. The FAST diagram is a horizontal graphical displ;~y based on 
systelii functions rather thim system flow-cl~rting of components. It visually roptcxellls tlie 
relationships of functions perthrniecl by a product, service or systenl and idel~til'it's where 
the fu~lctions liave the greatest on cost. II is useful in deterinining the func l io~~ 
interrelationship in analysirig lui entire systein and gives a better underslmdi~iy 01 the 
interaction of function and cost. FAST is like a network diagram. The steps in1~)l\7~d ill 

constructing the FAST diagram are as follows : 

(a) Prepare a list of all functions of the product using verb and noun l i ' ~  lln~clut' of 
functional analysis. 

(b) Write each function on a small card. Select the card pertaining to hi~sii 
function. Deternline the position of the next higher luld lbwt.1. 1'111ictio11 I J V  
'ulswering following logical questions : 

How is this function accomplished '! 

Why is this function performed ? 

When is this function performed ? 

A critical function path may result from the logic sequence of the basic ant1 st'cc ,utl;rry 
funclions. It is composed of only those functions that must be perfoniicd to ;rcc~o~nplisli the 
functions. The FAST diagrams are usually bounded on botli ends by tlie scope li~les which 
delineate the liiilits of responsibility of the study. For example, if one is villut. analyciny an 
overhead projector, Lhe FAST diagram will he expanded up to the point \vIicrc current i i  
conducted to the device. "Generate electricity" is outside the scope of the slutly. 

In performing function identification, it is urged that a function be ide~ltillcd so ; I <  not to 
linlit the ways in which it could be perfornied. For example, consider xi ol~eratioll of 
fastening a siinple nameplate on a piece of equipment. Rather than itlentifying tlic tullc.tion 
"screw nameplate", the function would be better identified as "label equipmenl". since 
attaching a nameplate with screws in only one of many ways of doing the task. N;~~lleplirles 
can be riveted, welded, bung. cemented or wired in place. 

This shift in thought and point of view is a change in level of indenture. FAST di;~yranl~ning 
forces one to identify function in the broatlest possible terms, thereby providing the grcatcsl 
potential for value improvements, by leaving greater freedom for creativity in dcvelopilig 
alternatives. Further, this tends to overcome any preconceived ideas of the 1n;rllni.r 1,)' which 
tlle function is to be acconiplished. 

The FAST diagramming is process used in crealii~g the diagram of funclionnl ~rlat~onship. 
Two groups developing FAST diagram need not always develop identici~l tli;~yr;~~lls. Tlicrc is 
no sach thing as a "right" or perfect school book solution that each d iapr i~~i lm~~r  ihould be 
able to create. Yet, if the diagralil logic is logical to diagranimcr. it  will ~~orlli;rll>. I ~ L >  logical 
to a reviewer. FAST diagriun serves the following purposes : 

(a) It helps in orga~iising random listing of fullclion. When iulxwcru\F Illc 
questions: Wliat is it ?, Wliat does i t  do '?, Wliat lrlust 11 do '!. the \tutly I t ~ ~ r n  
develops inany verb-noun function solutions at all levels ot indc~lture. which 
the FAST diagraiii call help sort out luicl interrelate. 



(b) It helps check for lrlissi& function. V ; ~ l o e  Engineering 

I (c) It aids in the identification of basic f'unction or scope of the study. 

(d) It demonstrates that the task team has completely 'malysed the subject. 
I 

1 (e) It tests the functions through the system of determinate logic. 

I (f) 11 aids in developing more creative valid alternatives. 

(g) It is quite helpful in "selling" the resulting ch'mges to the decision makers. 

Usually, only two FAST diagrams are of interest - the diagram that represents an existing 
plan, prograin or design, and the diagram that represents the proposed concept. When 
diagramming something that exists, be sure not to slip off on a tangent and include 
alternatives and choices that d a  not exist in the existing system. 

When using a FAST diagram restrict yourself to a specific concept, otherwise the answers 
you create in diagranming become imaningless. The "method selected" to perform a 
function brings many other functions into existence. Therefore, creation of several FAST 
diagrams during system design is a probable necessity. 

The choice of the level of detail of functions to be used in the FAST diagram is entirely 
dependent 011 the purpose for which it is to be used, and to whom it will be presented. In 
every FAST diagram, we must determine the reason for co~lstructing it. During FAST. 
diagrru~lming, it is ilnportant to involve every rnember of the team in the functional 
discussion. A good nlethod of involving each member is to complete the Function 
Worksheet given in Figure 14.9. 

Figulp 14.9 +Functiol~ Worksheet 

FUNC'TICIN PHASE 

This is done by inserting all of the key functions generated during the function identification 
effort into the centre blocks of the worksheet. Then each member of the team should express 
hislor her opinion of how and why each of the functions is performed or should be 
performed. One sl~ould at least attempt to express something, someone else has said in a 
different manner. This stating and restating of a function in terms of a verb and a noun 
frequently causes someone in the group to recall experiences related to the subject being 
a~ulysed. Hitcllhiking on another's idea should be encouraged throughout the entire FAST 
diagramming activity. 

14.7.1 Procedures 

FUNC:TI( )N WORKSHEET 

Sunmarised'below is the procedure for determining where to place functions on the 
FAST diagram : 

I Functions which are Shown Vertically in the Diagram 

STUI)Y : 

Functions which do not have a time sequence relationship, should be shown below, 
or in some cases above, a particular functi-01 in a horizontal chain of functions. 
These are fu~lctions which occur either siinultaneously or all the time and are 
called concurrent supporting functions. These functions can be required secondary 
functions, aesthetic functions, or unwanted functions. 

Why ? 

If the function happens at the same time and explains or elaborates on some 
function in the horizontal chain of functions, it should be placed below the 
horizontal path function. 

If the function llappens all the time, such as an aesthetic function, it should be 
placed above the horizontal path function at the extreme right of the diagram. 

Function 

If there are specific design objectives to be kept in mind as the FAST diagram is 
constructed, they should be placed above he basic function and shown in dotted 
boxes. \ 

How ? 
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8 Project Showing the Scope of the VE Problem being Studied 

Use two vertical, dashcd lines - one to the extreme left and one to the cxtrcille 
right of the diagram. Everything that lies between the two scope lines is tlcfirled as 
the problem under study. If the VE study is to be concentrated in a 11lo1-c liulitcd 
area, the vertical dashed scope lines should be drawn closer together ; ~ n d  shoultl 
enclose just the functioiis of interest. Thcse functions will uormally inclutlz ;I 

particular function having high cost or high cost/worth ratio, together with the 
really important supporting function. 

The highel order function, or desired output. will lie to thc inmlediatc left 01 the 
left scope line. 

The basic function will always lie to tlie ilrlmediate right of  lhe lett scope line. 

Somewhere in tlie horizc>ntal chain of functions extending to ilie right ill the HOW 
direction across the diagram is a particular fu~lctioii which is supplyiny input. hut 
which is not really a part of the problem being studied. In this case. tlle right scope 
line should be drawn to the inmediate left of this particular input functiol~ Moving 
the left scope line from left to right. lowers tlie level o f  indenture of thc' prl>l?lc111 to 
be studied. This basic function to be studied shifts as it a1w;rys lies to the 
iinmediate right of the left scopc line. Locating the rig111 scope line dclc~~liii~ies llic 
assuniptions and "givens" you are willillg to accept before starting Illc slutly. 
Location of both scopc lines is also subject to lhe point of view of  Ihc o \ ~ ~ u e r  or 
user of lhe problem. 

How - 
I r--- 1 

why I I Design I 

t i r---7 
I I Design l 

I Criteria I 

Functions 
that happen 
all the time 

I 
Higher j Basic 

I 
Order Sequential - Sequential - Sequential I Lower Order 

Function 
a 

Function Function Function . Function 
' I Function 

I I I 
I 

Concurrentor I 
Synonymous 

Functions Function I 

I 
Synonymous 

Function 
I 

Functions 1 

I -scope of Problem Under Study-, - Higher Order Scope Line 
! 

Lower Order Scope Line I 7 
How - - Why 

I 

Function 1 4 Function 1 I purify water Remove Pollutants 

~ighe; Order Lobier Order 

Critical Path Functions -- - - - Support Functions 

Figure 14.10 : Ground Rules - Functio~lal Analysis Systems Technique (FAST) 1)i:qr;u11 

A FAST diagram, as first constructed, inay not completely comply with HOW and WHY 
logic. This is because it takes additional thinking to get everything to agree. However. 
when the HOW and WHY logic is not satisfied. it suggests that either a function is 
missing or the function under investigation is a supporting function and 1101 011 tlie critical 
path. The only reason for extellsive function analysis is to correct our ignorance l'actor. 
(.)rice, we have performed an extensive function analysis on a given topic. we ciun quickly 
see, that the only reason a lower level function has to be performed, is because ;I bigher 
level function caused it to come into being. Essentially, whenever we establish these 

,functional relationships, presented by a FAST diagram, we correct our ignorance factor 
and open the door to greater creativity. 



SAQ 5 I \ 
Vdue Engineering 

What is FAST diagramming ? For what purpose, it is used ? Discuss thq ground 
rules for constructing a FAST diagram. I 

14.8 CREATIVITY 

Creativity is the development of ideas new to the individual, not necessarily new to 
someone else. It is the one basic element in the value methodology that singles out effective 
VE performance by bringing one closer to the attainment of optimum value. It takes 
creativity to discover alternate designs, methods, systems or processes that will accomplish 
the basic functions that need to be performed. In organisational context individuals and 
groups must create but on schedule. This challenge seems overwhelming. Fortunately, 
innate creative ability can be developed and improved through training and practice. 

There are two general approaches to problem solving - the analytical and the creative. An 
analytical problem is one that frequently has only one solution that will work. "Find the 
cause of the failure" is an analytical problem. One pursues the problem through a 
progression of suppositions to be proved or disproved by experimentations and tests until 
the problem is successfully narrowed to a cause for each failure. Once the cause is 
ascertained, that problem is solved. 

The creative approach is appropriate when there appears to be either no solution or more 
than one solution to a particular problem. The creative approach is an idea-producing 
process specifically intended to generate a number of solutions, any of which will solve the 
problem at hand. Although all solutions will work, one is the optimum among them. 

The creative process is a mental process in which past experience is combined and 
recombined (frequently with some distortion) to form a new combination which will satisfy 
some needs eventually. The creative process is that process which the mind normally 
follows in seeking a solution. 

It involves the following steps : 

ORIENTATION : Defining the problem to be solved and selecting the 
approach that should be taken to solve it. 

PREPARATION : Information gathering and fact-finding. 

IDEATION : Production of alternative solution to the problem. 

INCUBATION : Sorting and combining the information, and slowing the 
pace to invite illumination. 

SYNTHESIS : Bringing all the ideas together into a complete whole. 

VERIFICATION : Evaluation of the proposed solution or resulting ideas. 

There are a number of creativity techniques available for problem-solving situations. The 
ground rules to be followed when using a specific creative technique are as follows : 

(a) Do not attempt to generate new ideas, and to judge them at the same time. 
Separate these aspects by time, by place, and by different personnel, if possible. 

(b) Generate a large quantity of possible solutions. As a goal, multiply the number 
of ideas produced in the first rush of thinking by 5 or even 10. 

(c) Seek a wide variety of solutions that represent a broad spectrum of attacks 
upon the problem. 

(d) 'Watch for opportunities to combine or improve ideas as they are generated. Be 
careful, however, not to judge ideas when doing this -just hitch-hick on them. 

(e) Before closing the book on possible solutions, allow for subconscious 
operation on the problem while consciously performing other tasks. 

(f) Consider all ideas, even the most impractical. Do not ridicule any idea. 
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Brainstornling is a problem-solving conference method used most ot'ten in VE. I t  ~h h;lseci 
upon the stimulation of one person's mind by another's. An average brainstorniins session 
consists of a groun of  4 to 6 people sitting around a table nnd spontaneously producing ideas 
designed to solve a specific problem. 

Prior to opening the-session, Uie group leader will set the stage by reviewing rhe I'ollow~ng 
group brainstorming rules: 

(a)  CRITlCISM IS RULED OUT - Adverse judgement of iderrs musl he wi[hheltl 
until later. No criticism hy word of niouth. tone of voice. s h n ~ g  o f  slloultlcrs. or 
'my ocher method of  indicating rejection is allowed. It is up lo the yroup Icatler 
to actively stop criticism. Some leaders 11;lve hcen krlow~l to riny ;I I~cl l wht'n a 
judicial statement is made tluri~lg an idea prociucing session. 

(h) FREE-WHEELING IS WELCOMED - The wider the idea. the hclli'r. it 1s 
easier to talne down than to think up. 

(c) QUANTITY O F  IDEAS IS WANTED. NOT QUALITY - Tlli~ gri~:r(c~I lilts 
number ofide;ls, the more hi: likclillood of a winner. 

((1) COMBINATION AND IMPROVEMENT ARE SOU(~;HT-- Iri ;~tltlition to 
coutrihuting ideas o S  their own, p;rrticip;~nts should suggcsl I ~ n v  idcirs ot others 
can be turned into better itleas, or how two or niore itleus can hi, ior~ri~d ~ r ~ t o  
still another idea. 

The group leader opens the brainstor~lling session by posillg a problcni t'xl)rishhi'd i l l  

function 1;mguagc. In hrainstor~ning. ~t is important to list all ideas. During 1 1 1 ~ ~  \c\\lou. 
when general ideas are given. i t  is proper for the leader to ask creative clucslio~fi wl~ivli 
evolve Inore specific itC:~s. 

The Gordon Technique 

This Lechnique is closely related to brainstorming, in that it is ;I group ionltbre~ictb 
niethod in which an unevalualed free-flowing discussion is c'ocour;ryLx1. B~rt  in its 
pure form, there is one basic difference. No onc. cxcept the yroup l i , ; ~ t l i . r .  k ~ ~ o w h  
the exact nature of the problem ulldcr consitler;ltlo~~. One of the pril~c.rp;rl ~rcason 
for keeping the rest of' the group in the dark, so 10 spclrk. is 10 irvoid '.;I sol~rtioli 
arrived at too soon". 

The first and most difficult step in running a session of this type 1s si:lcc.tirlp the 
topic for discussion. 111e subject must be closely relatetl to the prohlttni al hiind. 
but its exact nature must under no circumst;ulccs be revealed. I!su;lll\.. l l i ~ h  si~b,iect 
will he a physical principle which is related to lhc problem that must Ile solvi~tl. 
For example. if the problenl is of seeking sc>lulions ol' parking problem 01' .I I;rr~i: 
city, the group leader niight have the group discussi~iy ways IO "stortx thir~ys" 

The Checklisting Technique 

A checklist is ;UI acc@nulation of  points, areas or possibilities s c r v ~ ~ ~ y  I O  l>~-ovitlc 
ideas - clues or 1eads;whcn checked (or con~p;ucd) agail~st the prol?lislll ( 1 1  sul>ect 
under consideration. 

111 this technique. the Ohjecllve 1s to obtiuti ;I nulnbcr of 1t1c;ls lor I L I I ~ ~ I L ~ I  lollon,-up 
and development. It 1s one 01 the mosl comlnonly used alds 111 thib \ L * , I I  e l l  lor ilcw 
 dens. 

Checklists are ;liliied at solving some specific problem. They 1 1 ~ 1 1 ~  0111. 1 i11111y 
menlory. Thcy make sure we have checked those steps which havi2 IxL(w 
successfuIIy used to solve certain types of problems in the past. HOWOYL.~ .  c;lrct 
111ust he taken to questions open-ended, or else they become a sure-l 11.i. wily IO y o  
wrong with confidence. 

VE's Inost famous cllecklist is as follows : 

What is it '! 

What does it cost ? 

What dose it do '! 

What else will do the lob '! 

What does that cost '! 



14.10 SOME CASE STUDIES IN VE 

Value Engineering has been very exte~lsively ilpplied in protlucl design, systems and 
procedures and a very large number of case studies lli~ve becn reported in books and 
journals on VE. 111 many of thesc case studies, large aniounts of savings have been 
reported. In Indian industries, VE applications liave been reported from TISCO, Hero 
Honda, Escorts, TELCO, Kelvinator, Indian Railways and other units in Public and 
Private sectors. It is also known to have been applied in Indian Army and Navy. 

Some very siniple case illustrations are as follows : 

(a) Problem : Make design changes to reduce the consmction cost in a large 
garage for a trucking firm. 

Fimction : Protect trucks 

(;enera1 explanations and solutions : Company management had drawn plans 
to construct a large garage complex for its fleet of trucks. The Value Analysis 
pointed out that trucks were on road on an average of 20 out of 24 hours. What 
was really needed was a large p'arking ,area and a small maintennnce building. 

(b) Prohlem : Reduce the number of guards by combining entrances to classified 
;1rc;1s. 

Function : Monitor doors 

(;enera1 exptanations and sotutions : It was difficult to reduce the number of 
doors to the classified areas. However, it was found that cacli guard could 
~uonilor and control two entrance doors by using close-circuit television 
(CCTV) and electric door locks. 

(c) Problem : Reduce the manufacturing cost of gasoline tanks for the landing 
iiircratts. 

Function : Hold gasoline 

(;enera1 explanations and solutions : Initial design was inherently very 
costly. II was discovered that standard 55 gallon steel drums could he easily 
modified, coated a i d  used. 

14.11 BEHAVIOURAL AND ORGANISATIONAL ASPECTS 
OF VALUE ENGINEERING 

Basic foundat~on o f  VE structured around the effective use o f  people in teams. If team 
work 1s not properly harnessed it may not achieve major cost reductions. Some probleriis 
and roadblocks thi~t ilre commonly encountered in the VE process are as follows : 

(a) I~~divldui l l~ involved in VE usually have other jobs and are already busy. 

(b) Teams may be inherently co~lservative. non-coherent and may avoid decisions 
iuid waste time. 

(c) Individual members of the team may have vested interests in resisting changes. 

The success 01 VE study is erlhanced if organlsatlonal and behavloural aspects are 
considered early 111 VE process. Hence. the importance of the general orientation phase of 
the VE job plrrn cannot be ~gnored. Some of the important factors towards the 
organisation and dcc~slon making in VE are as follows : 

(a) Orjianisinji for VE : Organising of VE function itself is very important. There 
are nialiy alternative ways of doing it and there are many questions to be 
;uiswerecl. Size. compositionl level of participation, leadership are some of the 
relevant issues. VE may be org'ulised as a team of multi-disciplinary areas 
coordinateci by a value engineertindustrial engineer. It may be rul independent 
cell in staff level or it may be visuillised as a philosophy-conditioning of mind 
so that every individual be trained to be value conscious so that it gels reflected 
in 116 decisions and attitudes towards problem solving. The right choice is 
conthigent upon various situational'para~iieters. 

(b) Decision Making : How are decisions to be made in a team '! What are the 
external intluences '! What are the processes of approval ? Are there some 
relevant issues that must be debated in the early stage of VE process ? 
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Value Engineering helps in improving efficiency as well as effectiveness of products, 
systems and procedures. In general, Value Engineering 

enables people to pinpoint areas that need attention and improvement. 

provides a method of generating ideas and alternatives for possible solution to 
a problem, 

provides a means of evaluating alternatives including intangible factors. 

provides a vehicle for dialogue, 

documents the rationale behind decisions, and 

materially improves the value of goods and services. 

In conclusion, it must be re-emphasised that VENA is an extremely powerful 
bethodology for cost effectiveness and value improvement and is becoming more and 
more popular. It is applicable to all areas, i.e. hardware, products, services. systelns or 
. procedures, and in all functional processes like purchasing, designing, producmg. 

packaging, physical handling and distribution. 

14.13 SUMMARY 

Value EngineeringNalue Analysis is a systematic and org,mised effort to identify tlie 
functions of a product, system or procedure and to attain that function with ~ilini~llunl cost 
without jeopardising quality, aesthetics, appearance etc. The systematic procedure is 
known as VE job plan. Besides general orientation phase, its usual phases include 
information, function, creation, anal'ysis, evaluation, and recommendation. Each phase 
has a set of techniques associated with it. FAST diagram is another powerful teclinique 
for VE. Other important techniques are fundona1 analysis, functioyost  matrix, paired 
comparison and decision matrix. Value Engineering requires a gocKl team spiril and an 
effective organisation. Benefits of VE in cost reduction and value improven~ent are 
tremendous. It is equally applicable to hardware and software projects. 

14.14 ANSWERS TO SAQs 

Refer the relevant preceding text in the unit or other useful books on the topic listed m 
the section "Further Reading" to get the answers of the SAQs. 


