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RESEARCH AND DEVELOPMENT PROJECTS 

PROBLEMS OF COST-BENEFIT ANALYSIS 

"Investment in research, as all en<l~iries is directed 

to change the future state of civilisation" - Bernal, 

Introduction 

The progress in the area of scientific Research 

and Development is astounding in tnc last half a cent~ry, 

partic~larly in the post second world war period, A new 

group of industries called 'science based' has grown 

' sizably and such industries for example electronics, 

synthetic fibre etc, have become integral part of contempo-

rary life, The economic demand for innovations has 

developed science .itself, Investment in research is 

considered to be one of the major sources of growth of 

international product, 

1 • Classification of Scientific Research 

1,1 Scientific research is broadiy classified into three 

categories viz, Basic, Applied and Development, The 

basic research may be treated as a part of educational 

system, since Ate main motive is the advancement of 

knowledge, The applied research and development are of 
and 

great practical commercialfiridustrial significance, 
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Tho percentage.of ~xpenditure for various areas 

of research by the manufacturing industries in U.K. in 

1967 is shown below•-

Basic Research 

Applied Research 

Development 

•• 

•• 

• • 

• • 3% 
• • 19% 

•• 78% 

In u.s.A., the R & D expenditure was distributed 

in the following proportions (1961) 

n) Product development •• • i 45% 

b) Product improvement •• " 41% 
! 

c) New process • • •• 14% 

1 ,2 In tho R & D area, definitions of the following terms 

and concepts are of crucial importance, 

a) Invention! 

Invention is tho creation of new technological 

knowledge which is normally patentable and it occurs 

subsequent to, or at least separate from research which 

can be defined as a process of adding to scientific 

knowledge, 

b) Development 1 

It is a process of selecting the most promising 

research results and using them to create new processes and 
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products. Commercial objectives and production possibilities 

' predominate in this stage,. An intagral part of the .develop-

ment is de
1
signing of models and proto-types. 

c) Innovation 

Innovation is the utilisation of the knowledge 

obtained after invention and development for actual productive 

purposes, "In technical ·terms innovation operates either to 

create o~ alter demand functions or to lower cost functions(5) 

Teclmical progress is defined as any change in 

National output that cannot be explained by increases in 

inputs, Technology is the systematic application of 

scientific or other organised knowledge to practical tasks, 

1 ,J The life cycle of R & D .Project is described as the 

interaction between R & D products, the firm;·the customer 

and the process relating to the nature of the work itself 

and the same is depicted in the diagram given~ the next page, 



Changing world 
situation 
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Accomplishment -·•"-'> Completion o:£ 
of' work progress > the job 

(8) . "". (11) .1. -~ 

. '· Perception of' .Evaluation of' A•quisition of' 
need f'or /·:Progress (9) :;;j people and 

( 1) product and / . /" other project 
estimate of' / _,/ resources {7) 
product value·/,// , /. 

1
\ 

l. ,. ~/·'"' .. 
. "': _,. 

(3) 

Estim~.tion of' 
ef'f'ort 
(2/10) --· ---.' 

. ' 
I 
I . . .., 

Estimation of 
cost 

---.:...--~ ,. 

Firms 
inve>Stment 
of' .funds 

(6) . 
/1 

Request I 
:for customer/ 
support (4) 1 

/' 
Customers 
commitment 
of' funds 

(5) 

(Sourcea The Management of' R & D George T.Thomason Page 81) 

1.4 .The class.if'ication of' new products and technologies 

into a chart f'orm is given in the appendix. 

2- Importance of' R & D 

2.1 Tho expenditure on R & D by the developed countries 

ranges between 2 to 3.6% o:f the gross .National product at 

f'actor cost and so% of' such expenditure is accounted f'or 

economically motivated projects. It is observed that 
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•i'science activity increases exponentially at a .compound 

interest rote of roughly seven percent, At this rate science 
" c ··., 

and science man power; doubl;.o in s:i.~~ ··every· 10 ·to 15 years 

and hove expanded by ·ar .fac.to:r of epproximately one million 

in three hundred years since the publication of.the first 

scientific paper, More than half of the overall growth in 

Nationel and International product measured inconstant money 

terms can·b~ attributed to. technol~gical innovation" (2). 

2,2 The spectacular creations of R & Din the form of 

Television, Jet travel etc, which were non existant before 

1945 are' estimated to have contributed more than 10 billion' 

dollors to the Gross national product and cre·ated mora. than 

2 milliort.direct jobs and sizable indirect employment, 

2;3 It is estimated that ''The growth of production in 

the U.s. S,R. is attributable to the extent· of 85-90\i to 

growth of Labour p'roductivity and this iri turn is due to · 

' the extent of 70-75% to the. technic;;>! progress. Thus at . - . ... . . . .. . . 

least 60-67\i of the growth'of industrial production is 

attributable to the new technolo.gy" (3), · 

2 , 4 Governments share in the expenditure of R & D ranges 

between 50~60\i in the case of' developed countries and more 

than 80\i in the developing countries, 



2,5 Institutiona1 frame work of R-·&·n activities 

A.ohart detai1ing the broad institutiona1 break-up 

·of ;R & D activities is depicted in the bel.ow ·chart, 

The growing share. of Government in the form of' various 

activities· is .borne out by the chart, 

Research and Devclo mont chart) 

------------------- -------------------I 
Government 

________ ] __________________________ _ 

I .I I I I 

I 
Private sector 

r_L ______ I 
Defe- Pub1ic Pub1ic Grants Rose- R& D R& D 

nee Hea1th sector for arch uriits commerica1 
Nuc1e- eic. Indus- R& D 1ab- in the units 

ar (J'.!edi- tries to ora- indu'-
Aero- ca1 R & D the tories stries 
space po11u~ units univ- (1ar-

tion ersity ge1y 
Fire Rase- in the 
prot e.:· arch dove:.. 
ction Insti• 1oping 
Standar- tutio- count-
disation ns . r:i.es) 
trari)port. & 
etc. industry 

3, Objectives of' R & D projects 

3,1 The R & D projects broad1y aim at deve1oping and 

introducing new or improved products and processes, Some· 



-7-

detail•3d dbjectives ·are stated· ·below a 

a) Maintaining the existing level of profits, (The 

new products introduced by innovation may a:ffect the market 
.. 

of the existing product and hence constant improvement is 

necessary even to maintain the rate of profits), 

b) Expansion of market·by·quality and service 

improvements. 

c) Lowering the input costs leading to decrea~ed sale 

price and consequent · improved sa'le s • 

.q) Quality improvement or .functional addition leading · 

to higher sales· price or ~ith the same price but additional 

soleS. 

e) Introduc.tion of new products (If covered by ·patents 

such products enjoy lead ,l eriod monopoly sales.)· 

f) The State sponsored research is mainly devoted to 

defence, production of nuclear power, public health, 

standardisation, fire protection; transport etc, 

In the developed countries, it is said, that there 

are two conflicting explanation for the distribution of 

R & D effo;rts viz, "Technology push" and Demand pull, The 

former is based on the view that technology orfers greatest: 
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scope for advance and profit in a small group of science 

' based 'industries. These industries are usually capital 

and con.sumer durable good industries whose customers are 

more likely to place value· upon technical excell.ence and 

newness than the consumers o·f other product,s. These products 

combine to give a relativel.y high return to R & D expendi-

ture 11 (1). 

3.3 The following objectives receive increased emphasis 

in the developing countries. 

a} Development o~ products and processes to facil.itate 

the restructuring the export production from raw to 

intermediete and finished products to enhance the foreign 

exchange earnings. b) Import substitution in the industrial 

auxiliaries, chemicals, machines and tools.· c) Introduction 

of suitable intermediate technology to enhance.the earnings 

of underemployed rural. and urban small units an~ household 

enterprises. d) to increase food production. e) to achieve 

substantial' self sufficiency in th<;! defence needs. f) Social 

amelioration of the depressed classes (bo.th socially and 

economically) engaged in certain types ·Of. industries. For 

instance in the early part of the country,~ tanning 

industry had been looked down by the society as hot a 

dignified persuit. But after the initiation of the 
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Centrrii Leather Research Institute., more than 200 qualified 

technologists (includipg more than a score of' P':l.d holders) 

are serving the industry drawn f'rom all the sectors and the 

communal isolation ·of' the 'industry .has "Joen largely broken. 

·g) Man power bene:f.its ·- skil.l.ed technologists are made 

available to the industry. h) Finally science has cultural 

bonef'its and the society may derive satisfaction f'rom the 

National prestige that high quality scientific research 

may bring. 

3.4 The detailed account of' the importance, objectives and 

structuro.of' R & D projects is intended to give a background 

ide.a about the complexity of'.the ·problem in the cost-benefit 

analysis. There are multiplicity of' objectives at 

dif'f'erent levels and institutions and there are· dif'f'erent 

degree of' satisfactions of' tho· same· product according to 

the clientle and over a period due to inroads of' new or 

substitute products. 

4. Problems of' application of' cost-bonef'it analysis in 
the g & D Projects 

4.1 Tho dif'f'iculties of' se.lecting 1 isolating. and 

measuring relevant costs in the preparation of' the projects 

are of'ten·oxpressod by the evaluators. The participation of' 
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scientists ann technologists. in the R · & D project is o:f 

crucial importance and evaluating their cost in the .projec"!; 
... 

is beset "ith I'roblems, 

4,2 Unccrtainity in cchieving'the ·exact ~bjectives is a 

major constraint in the .preparation o:f R & D projects, The 

realised objectives may be more 1 ·di:f:ferent 1 near same or even 

nil, Invention is aimed at something new and hence cannot be 

carefully planned, The correlation between. expected and 

actual returns in U.K., as per a study was :found to be o·,13 

with over and under estimation o:f the probable yields being 

equally likely, The greatest uncertainty will be in sectors 

whore technological knowledge is changing rapidly, "On the 

basis o:f some evidence, it seems that about hal:f o:f research 

and development projects yield no commercially applicable 

results, As such it is a heroic task :for a :firm to attempt 

an appraisal o:f R & D projects using nuinercia1 techniques"(1), 

It is further reported that 11 a11 available evidence points . ' 
to a he~vy mortality in research ?rejects, For example ~he 

average experience o£ 20 companies in·the Chemi~a1 Indust~ 

shows that· ~nly one successful product results :from every 

eight.projects that go into Research, Survey results 

covering mor-e than 100 major companies ·show the median 



f'ailure rate to be about 67 11 (4) 

4.3 Patents are supposedly to be taken af'ter successful 

completion of' innovations, The number of' patent application 

and succe ssfU1 grants in U •. K, are g:Lven below •-

Year No. of' aEJ21icatiotl l!o. of' &ants 

196.'3 51468 30148 

1967 59290 38999 

(Source I 1) 

Based on a two year lag between applications and grants, 

can be seen that about 70% of' patent applications are 

successfUl, This is to illustrate further the nature of' 

uncertainty even in an advanced stage of' R & D work. It 

it 

is observed that the majority of' the National patents in the 

less deveioped countries are own~d by individuc1 :i.nventors
1
, 

and such patents have minimum of' industrial and business 

importance, For instance .in Argentina 75'/> of' the patents 

were owned by individuals and 75% of' the patents did not 

result in successful industrial or commercial exploitation, 

4,4 Another noteworthy element of' uncertainty is the 

J.ength of' time which usually elap.ses between the initiation 

of' research project and the release of' the product f'or sale 
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in ,the market, From case __ stud:j.es, it is estimated that the 

time interval from the invention of new process product to . . ' . . 

its first sales on a commercial basis on an average is 

(~t:l.th conside:rabi~ ~ariation between f'irms and· industries) 
'1, ' ••• 

ten years, Thus the total interval between research and 

its application would oft.en be more than fifteen 'years. 

4.5 __ The yardsticks used in the assessment of benefit's. 

with policy goals are also va:rying,_ For example reduction 

i-:1. tho mortality or disease may_ be the. objective for Medical . .• 
R & D while _the_increased destruction of human life may be 

the cr~torian for defence R & D, 

4,6 I>1::rny welfare and amenity. benefits flow from R & D 

~ork such as reduced loss of life, improved health, more 

·ce:i:sure ·t:l:me calle.d unsold time1 ·pres-tige; entert.ainment etc, 

and these are diff.icuit .to be '?ttr:i,butec any inonetory value• 

4, 7 Re's-~arch is an internal: investment- for the firms, 

lilte advertisement <'ost and dces not ref-lect 'in the output. 

accounting. and 'hence studies on the effects of the R '& I) 

by the firms are difficult. 

4,8 In the absence c•f indepth studies to get at some 

benchmarl{ estimates for the various segments of R & D 
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activities, no dependable statistical base.is available to 
. . 

apply the toois of cost-benefit analysis. 

4.9 Problems of measurement of research results in India 

.a) The R & D applied research institutions in India 

were mainly started by the Government to aid the industrialisa• 

tion and not with any professed commercial objectives. J:n 

the growing nationalisation of the basic industries, some 

of the institutes concerned with fuel, metal etc. help the 

related nationalised industries in modernisation o:f> production 
. . 

techniques besides serving as technical consultants. In the 

case of certain industries like leather most of 'the producers 
• 
are small industrialists and hence the processes ·have been. 

largely given free or at nominal cost through extension 

technicians. However the i.ns.titutes have devoted CJonsiderable 

time in developing products and process for import 

substituti.on and export _l'romotion. With the expertise · 

available, the institutions offer technical. consul.tancy to 

the industries and public sector institutions. There is an' 

increased awareness to correlate the Input and outputs of 

research in J:ndia and to facilitate the building up suitable 

data base, projectwise budgetting and planning of research 

are being attempted~ A macro level study of the contribution 

of research .results of the institutions in monetory terms was 
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a1so attempted by calculating.the actual monetory receipts, 

computed value of services offered and discounted potential 

benefits in tho recei~ts side and the actual expenditure .... ' . 

over tho effective funct1ona1 period of the institutions. 

This is of' course a too brciad based study to throw any 

definite guipelines for c'ost-benefit analysis of R & D 

research. 

b) · Regarding diffUsion of research in developing 

countries it is observed '"those 1arge parts c>f the economy 

where the remnants o.f precapitalist organisations persist 1 

for examp1e subsistence agriculture and rural craft 

industries,· ·generate very litt1e demand for loca1 scientific 

inputs. Consequently science in such countries is 1arge1y 

consumption.item whereas in indust~ia1ised countries it is 

an investment item", The observation j s not .true for :India 
are 

and muoh relevant. adapti'Ve and new.appl:ied researclees /being 

undertaken to meet the demands. of various·. sectors, The 

industria1 ut:i.1isation of research is increasing rapidly 

in the last decade. 

5. Measuring the R & D benefits - Some partial and 
indirect methods 

Despite the prob1ems of uncertainties 1ocming large 

over the costing and expected returns of R & D projects, some 
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attempts hove been \nade to measure· J;argely the output of • 
the R & D, 

.. 5,1 As referred to earlier, the fUndamental research may 

be treated as a part of educational; system, The fUnding.of 

such research is not general1y done with the micro-economic 

motive of costs and benefit~. The output of such resear.oh 

can be measured rather notiona11y by the number of pape'rs 

pub1ished;· s'tandard.·of the journa1s 1 the number of times 

cross references made and· the e~ent ·of uti1isation of· the 

knowledge for fUrther fUndamental; and app1ied research. 

·.Ascribing oert.ain values for the ·above mentioned items are. 
'• 

fl'>aught with prob1ems nor wi1i 'it be ·easy to qdant.ii'ythe .. 

cost of the researcher< ·The research leader might have· 

given only a brigh-t; idea and the eiltire ·work ;,tould have 

been aone by his associates; The time spent in giving such 

idea and the related sa1ary ·of the leader may not be right .... ) 

value for the idea, since he might have spent his active 

1ife time to get at the matured wisdom, Incidently pay-efta 

frp.m. basic research may occur many years subsequent to. the 

original; expenditure, . . . 

5o2 The defence research has a broader National objective. 
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By convention the outputs of' def'ence research are measured 

by costs resulting in zero contribution to measured producti.,. 

vity by def'initi.on. 

5.3 The Government sponsored research with the end 

objectives of' ~1elfare like Public Health, fire protection etc. 

are not strictly amenable fo~ measurement, though there is 

wide scope to strech the benef'its such as the number of' 

human livel!l saved, diseases prevented and accidents avoided. 

Simiiarly the expenditure on researchers relating to aero-space, 

atomic energy etc. cannot be strictly related to the expected 

benefits. The .expenditure on such items is more scientific 

than technological. 

5.4 The applied industrial research which forms more than 

60% of ·the total expenditure on R & D is the cardinal area 

requires ·cost-benefit analysis. Some of' t·he measures suggested 

to measure the overall or par~ial benefits of R & D work 

enumerated belews-

5. 4. 1 The· overal:l performance in scientific innovation of' 

industrially advanced countries is measured by the f'ollow~ng 

six.indicatorss-
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a) The ~ocation of 110 significant internationa~ 

innovetions since wor~d war II. 

b) Monetary receipts for patents 1 .~icenses and 

techno~ogica~ knowhow. 

c) The origin of techno~ogy imported by Japan. 

d) The number of patents taken out by each country 

in foreign countries. 

e) Export performance in research intensive industries. 

f) Export performance in research intensive product group. 

The six indicators are app~ied in the fol~owing tab~e 
~. ' . 

to four major industria~ countries!- (2) 

a) No. of inventions out 
of 110 significant 
inventions since 
Wor~d War ·II 

b)· .l>!onetary receipts ·for 
patent.s and techno-. 
~ogica~ kno1~-how. 6.3.:.64 
(inS mi~~ion u.s. 
do~~ar) 

c) The origin of techno
~ogy imported by Japan 
( 60-l\4) No •. 

d) The number Gf patents 
taken in forei·gn count
tries 196.3 (oo) 

!!.!..!· 

74 18 

1218 121 

Germany France 

14 2 

46.,3 

255 6.3 
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u.s.A. ~·· Germany , France 

e) Export performance of 
research intensive 
industries 63-65 % 30 14,2 5.9 22 

f) 'Expdrt performance in 
research intensive ' 
product growth 63-65 % 31 13.9 5·7 21,1 

Tho above details are only broad indicators of progress 
I 

of R & Din the National level. ~The technological supremacy 

of u.s.A, followed by UoKI is evidenced by the data. 

5.4.2 Certain areas of R & Dare runenable for working out 

the .costs and benefits. A detailed study was made on the 

cost effectiveness of mechanical potato harvester by Gross

field. and he established the differential benefit between 

hand picking and'mechanical harvesting in relation to 

investment for farmers with different extent of land, The 

R & D work as per the study was a financial success (if'the 

expenses incurred for the previous attempts to develop a . . 
harvester were ,ignored),. . . . 

5.4.3 The effect of successful innovation on a firms growth 

rate is considered as a measure of R & D success, It is 

found that the average effect of a successful innovation 

on the steel and pet.roleum industries was to raise a 



:firm's annual. growth by 4',t to 1J% (2), 

5.4.4 Some economists have attempted to rel.ate industrial. 

R & D expenditures and innovations to worl.d market performance. 

It is argued that at l.east :for. :free market countries 1 the .. 
worl.d 1 s export market provides a :fairl.y -objective test 

o:f the innovative product's success o:f a :firm or industry. 

(I:f a :firm is introducing a now product in the worl.~ markets 

then· it may enjoy a monopol.y positiou in the sal.es til.l. 

substitutes are devel.oped abroad. This emphasises ~he 

'importance o:f 'l.end time' in the R & D activities) (2) 

5, 4. 5· I·t is suggested .that an input-output matrix rel.ating 

to a·c~untry 1 s industry to the R & D system coul.d be 

ccnstructed by a novel. method o:f ~easuring research pro"du-

' ctivity. "This method woul.d save tho util.ity o:f various· 

typos o:f research :f.oJ; each in.dustry and wouid. al.so take 

intc; accou;;,.t the upstream and downstre~·o:r :fl.ows o:f 

i:tl:forniation w"ithin the research system by a' separate matrix 

:fer tho transactions o:f R & D system. ,Its successful. 

appl.:ication would depend however not .onl.y on some measure-

mont C:i:f these di:f:ficul.t intermediate and :feed back :fl.ows 

but al.so a large_number o:f peer judgements o:f every industry 
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about the rc.soarch productivity relevant to that industry. 

Thus at tho end the method comes back to dependence on the 

type o£ subjective evaluation of quaJ.ity and importance 

of research output, which bedevils so many output measurement 

techniques" (2). 

5.4.6 · Another indirect method suggested is to classify 

tho technological progress into a) productivity b)' benefits 

of increased educational skill attainment c) improved health 

d) design and product ~novations attributable to research 

e) economies of scale and f) of improvements with the 

organisation of markets such as tho removal of restrictions 

in the mobility, economic effectiveness of resources and 

managerial efficiency. These forces are meant clearly to 

refer to the growth o£ output that is not accounted for by 

the contribution of labour inputs measured by a straight 

c·ount of indifferential man· hours of. people employed and 

of capital services measured by the quantum of its inputs. 

The problem of measurement in this framework is the 

quantification of each of these forces, so that their sum 

represents total technological. advance. 

5.4.7 In the R & D project planning uncertainty s~~~uds the 
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:future to a great extent, .It can be obviated to a certain 

extent by using the existing know1edge o:f 1aws o:f science, 

experience obtained in respect o:f simi1ar situations and 

o:f the past achievements. A11 these may be used to spe11 

out the objectives :for app1ied research which are be1ieved 

to be attainab1e to a reasonab1e extent, Such objec~ivos 

can be expressed in ·operetiona1 terms but wi11 be u1t'imate1y 

~ubject to imp1icit or e·xp1icit economic constraints. These 

are however subjective estimates made by the experts in 

the :fie1d; Since the estimate is subjective it is 

advisab1o to increase the number o:f experts consu1ted to 

obtain a broad concensu~ o:f judgements (6). 

5.4,8 The :fo11owing-has been suggested as a- simp1e :formu1a 

:for panking the research projectsa-

pt X pc X (~ ·- c) X V X L 

----------------------------·Tota1 ·costs 

pt = Probabi1ity o:f Technica1 success 

pc - Probabi1ity o:f commercia1 success 

p = Price 

c = Cost 

v = Annua1 Sa1es vc1ume. 
L = Li:fe o:f the project, 
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It is however felt that a better method would be to 

incorporate the expected.total benefits and expected total 

cost.' The :formula appears simple but the problems of 

finding the exact parameters for each item is stupendous. 

5.4.9 Another attempt was made to· correl6te the R & D. 

expenditure and the GNP ~rowth·and the relevant data are 

reproduced below• 

Country R & D expenditure Economically Average annual 

Austria 

Belgium 

Cancda 

Franco 

Germany 

Japan 

U.K. 

u.s.A. 

Percentage o:f' 
G.N.P. at ·factor 
cost 

( 1963) 

0,3 
1. 1 

1. 2 

1,9 

1,6 

1.5 

2.6 

3.6 
(Source-(1) 

motivated growth o:f' 
R & D as % G,N.P. per 
of G.N.P. .{60-68) 

0,2 3.8 
0,9 3.6 
0,6 3.5 
0.8 4,4 

1. 0 3.'4 
1. 1 9.2 

1.3 2,3 
1,0 3·7 

It may be seen from the figures that there is no 

observable relationship between R & D expenditure and the 

grm<th of' G,N.P. and tho essential reasons including· 

a) R & Dis only one o:f' the factors that contribute for the 

economic growth. b) the R & D mix may vary :f'rom country to 

head 



country depending on the needs. Expenditure on Defence 

R & D which is considerable may not contribute much fer the 

growth of G,N.P, 

Patent statistics provide an indicator of output 

realised from the R .& D resources!-

1950 
1955 
1960 
1965 
1970 

?J.TENT APPLICATION IN U.K • .t.ND ANNUAL GROWTH 
(Calculated from 1950) 

No. of application .Annual 

,3168.3 -
.375.51 .3 • .5 
44914 ,3,6 

5.5507 4 • .3 
62101 2,,3 

growth 

It is observed that 90% of the patents are in respect of 

manufacturing industry and over the entire period 1950-70 1 

the rate of. i~crease of patent application is akin to -the 

rate of grpwth of manufacturing output at constant prices, 

"This confirms to the suggestion that inventive activity 

reflects the overall level of economic activity although 

r~lationship is by no means a close one in individual 

years" ·(1) .• 

6 Concluding observations and suggestions 
-·.--

~ detailed description of tha problem 1s no solution 
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but may help to comprehend the problem baso ~or evolving a 

suitable methodology to me~sure the R & D,inputs and outputs. 

The inevitabil=!-ty o~ R & D to maintain the present _com~ortable 

standards o~ living is amply recognise~ and increasing share 

o~ international product is being ascribed to applied 
. . . . . _,.. . . . . 

research and developmen~. ~overnm0nts share in the R & D 

exrcnditure is more than ~O%_in most o~ the countries with 

the solitary exception o~ Japan. :It may be argued that when 

R & D is doing ~ine with the overall social. rate o~ return 

is ex~ccted to be higher than the conventional ~orm o~ 
' 

investment in industries; whet :!s the need ~or cost-bene~it 

~nalysis? A methodology o~ ¢ost-bene~it analysis ~or R & D 

is imperative on the following planks1 

6.1 -~ &_D activity is a growing area but with sizable 

concentration among big corporations that can. risk huge . . . '. . 

~mounts. For instance :r.c.:r. spent £ 40 million to develop 

Terelene andDupont s,pent ~ 100 millio'?-s to develop a 

substitute ~0r leather called 'Cor~am'• The high concen

trat.i0.n o:f R & D activity has created e sort o~ producers' 

soverecnity at the expense o~ consumers'soveregnity. :In 

this connection it is remarked that "Animal sp;l.r_its govern 
. . 

much innovatory investment. J:t is further 
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observec that ~ew things have been more interesting in the 

last decade than the revision o~ public attitudes towards. 

technical innovation in the u.s. and other industrial 

' 
countries. Until very recent times, it was in all countries 

a nearly absolute sqcial toDd• The word invention 

w~s ~or all practical purposessynonymous with prog~ess, The 

Scientist and Engineer the source o~ such innovation were 

prime social behe~actors, The encou~agement ot technical 

innovation was the central. fUnction o~ the_modern state, But 

these et~itudes are still strong but they are no longer 

II ( ) . nchallenged 2 , 

~~ some guidelines can be given with cost-bene~it 

analysis data ~or various types o~ industries, more medium 

and small industries may turn to ·R & D and this will help 

to have more ·competitive producers in the market and they 

will. help to di~~use the concentration o~ R & D.. In the 

long run this will serve the interests o~ consumers, 
... 

6 o 2 I I~ a separa'te group o~ R & D industries are growing 

in fUture attending t~' the development o~ new or improved 

products or processes a method o~ cost bene~it analysis will 

help. the ~inancial· institutions to appraise the projects 

with regard to the ~inancial viability to ~acilitate extension 
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o~ crod:i..t ~ac:i.lit:i.es. 

6~3 Government is a major contributor :in the R & D 

expenditure part:i.cula·rly in the developing countries. In 

the private· seetor.1 R & · D ~n:i.t will be the ~:i.rst casual:i.ty 
. ~ • - • I . . ' 

i~ it is not paying. Strict commerc~al approach is not 

possible :i.n the. public sec·tor since the institutions serve 

the needs o~ the various segments o~ the ihdustry and also 

the public :institutions •. It !Ls however imperative to have 
. ' ' i ...... 
a watch over the expenditure emanating ~rom the tax payers 

and broad t,'Uidel:i..ne to work out the costs artd bene~it .is 

necess~ry ~or such institut:i.onsi 

6.4 A sort.o~ methodology to quanti~ the bene~its o~ R & D 

is:;necessc:ry to encourage the researchers themselves. Most 

o~ them do not know their real contribution to the society. 

Tho knowledge o~ their real contribution will boost their 

morale and may lead to further inventive act.ivities. 

6.5.1 It :is necessary to conduct in-depth studies relating to 

the success and ~a:i.lure stories o~ R & D work ~or di~~erent 

group o~ :industries such as chemicals, pharmauceticals,. 

Engineering etc. 'D·e studies relating to various levels 
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o~ attainment viz,, star per~ormance, super success, success, 

br_eak evan, ~ailure and utter ~ailure ~or a· gi-oup_ e1f: products 
i 

are necessary to arrive at a reasonable broad frame 0~ 

cost-b~nc:fit analysis o~ su:l.tabl~ we·:i.ghtage~ · R & D is not 

only a scienti~iC activity but vari~US ariias SUCh llS economic 

analysis, costing, marketing, engineering etc. are involved. 

Hone·.? :···ta study· teams should ·bo drawn from multidiscipiines 

tc ~acilitate total thorough approach to tho problem, 

6,5,2 Tho gonorally non-quanti~iables such wel~are, enter-

tainment, prestige, social amelioration etc. may be ascribed 

c~rtain values (as a proportion o~ costs, multiple o~ costs 

or treating them as shadow benefits with certain values) by 

experts :from relevant disciplines·, Though it" may ·appear 

to be little crude 'and .arbit~ary certai'!l standard universal 

values can be avclved ~or such bene~its and it would in 

the long run help to know the relative merits o~ various· 

inventive octi~ities• 

6,5,3 Tho_most elusive area in the R & D ovalulltion'is the 

measurement 0~ potential bene~its including the spin-a~~ . 

e~~ects. A detailed probe is· called ~or in this sphere• 
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6. 5. 4 .ApPlication of' certain social cost-benef'it analysis 
principles 

a) The investment in applied re.search particularly in 

newer o:roas.is certainly risky_ (particularly f'or new and 

small investors) and hence a premium velue can. be ascribed 

to the.investment. 

b) Tho Researchers f'orm the main movers of' Research and 

they do not have ·much opportunity cost ·in the developing 

countries. (Alternative better employment may' not- be 

available)~ It' is suggested that some premium value may 

be ;,_dd-c<! to their cost based· en their value in f'creign 

countries (of' course with certain def'latcrs for the 
. ' 

disparity in· the cost of' living). 

6.5.5 Agency suitable f'or carrying cut studies en 

Cost-bonef'it analysis of' R & D, 

Being a recognised technological institution, 

Bradf'ord University can· under-take detailed studies to 

evolve suitable methodology f'or the programming and eva-

luation of' R & D projects. The Project Planning Centre 

of' the University can prepare a plan f'or such studies, 

The research students may bo encouraged to take up this 

subject f'or research degrees leading to M,Sc. and Ph.d, 



At the first instance complete literature survey can be done 
'· 

to know the rea·i'-gaps .in .the area and als_o .:to make use of 

the work dono earlier in this field, .. . . ·. ' ' . 

6,5,6 As this is a global problem, the international U.N. 

Agencies, various·National Science Foundations, Research 

Councils ~Council of Scientific and industrial Research, 

.. New Delhi, _India) 1 public sector research Institutions may 

be approached to make a concerted and coordinated approach, 

The experience of various organisations woul· _. be a useful 

base to pr~pare the survey frame. Studies in the various 

economic regions o~ t·he world will give be~ter repl;'es.entative 

details to work out a comprehensive, dependable an~ acceptable 

' methodology to measure the Inputs and Outputs of scientifie 
·I 

Research and Development. 

(N, LAKSIDUNARAYANAN) 
' 



Increa
sing 

market 
newness 

-JO--

Classification of' new products & technolocie's 

Increasing technological newness 

-------------------~-----------------------------------Product 
Objectives 

No technolo
gical cihange 

Improved tech
·nology to 
utilise more 
fully the 
company's pr• 
esent scien
tific knowl
edge & prod
uction skills 

New techno
logy to 
acquirE! sci
entific· 
knowledge 
& production 
skills new 
to the. com
pany 

-·-----------------------------------------------------No market 
change 

Refo~mul.a
tionto. main
tain optimum 
ba.l.ance of' 
cost,quality 
&. availability 
in the :for
mulas o:f. 
present com
pany products 

.. Replac~ment
to ·seek new 
and better 
:i.."lgre dient s 
or :formula
tion :for 
present com
pany produc
ts in tech
nology not 
now employed 
by the com
pany. 

--------------------------------------------------------Strengthened 
market 

Remerchandi
sing to 
increase 
sales to
consumers o:f 
types now 
servec' by 
the company 

Improved pro
duct to imp
r.-m;:e pre sent 
products :for 
greater uti
lity and 

· merchandisi
bility to 
consumers. 

Product line 
extension -
to broaden 
the line o:f 
products 
o:ff'ered to 
present 
consumers 
through new 
technology.· 

-------------------------------------------------------New market 
to increase 
the number 
and types o:f 
consumers 
served· by the 
company. 

New use to 
find new 
classes o:f 
consumers 
that can 
utilise 
present 
products. 

Market exten
sion 
~each new 
classes o:f 
consumers 
·modifYing 
present 
products. 

by 

D:i.v<>rsi:fi
cation-to ! 
add to the 
classes o:f 
consumers 
served by 
developing 
new techni-
cal knowled-

Sourcess.C.Johnson & C.Jones "Hew to organise for new productie 
Harward Business Review May-June 1956 Page 52. 
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