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MOBILIZATION OF NATTONAL RESIUPCES ANT PLANNING
OF INDUSTRIAN, RFSEARCI AMD DEVELO PMENT

{Sonme observations on the arcehien in reavaect of ipdia)i®

S.% "aliuyiew

The Science Policy Resolution which was adoptad in 1958 by the
Governmbnt of India is an elogquent axpression of the faith of a
velatively yourng nation that extensive applicat.ion of science to
techmology offers the bagis for increas ing the standard of living of
its people. This resolution is an acknowledgement of the fact that
while the indian economy is basically au agricultural ecconomy, a decent
standard of living can only be obtained for .ts people Ly the recog~
nition of the plave of science {n the indian educational system and
the application of acientific methods to solve the multitude of problems
that are of relevance to the matiomal growth, However, as Prime
Minister Gandhi pointed vut in he: inaugural addr-ss of ths 3rd Con=-
ference of scientists, Technolocists and Bducationista’, it was not a
blue print of a well define: Programmc for implemcrtation but only the

Government's resdsimto provide contiruvous support for sciencas.

*The opinions exmrassed hare are those of the author in his individual
capacity. They do not hecessarily reflect or represent the views of
the Council of Scientific and Industrial Research or Government of
India. *

**Director, National Aeronautical Laboratory, damgalore, India
#Proceedings of the Third National Conference of Sciencists, Bchnologists

& Bducationists; Committee on Science and Technology, Government of India,

Cabinet Secretariat, Department of Cabinet Affairs, New Delhi, November
28-30, 1970, vol.I.




Supper. for cederce 1n Trdi2 during all thesc years was based
more on faith than on any wall defined plon, Tt was essentially a
caith that somehuw support for ccience will yield berefits to the growth
of tecnnology in the country. 1t 18 this £aith, thac has given rise

over the years, to mrxe than 250 institutions c¢f higher learning and

research and dovelopment in tie country. “hey comprise of academic
institutions; research laboratories under the ministries of defence,
atomis enerqyy, agriculture, Health; laboratories of the Council of
Scientific & Indusirial Research; cooperative resesarch associations etc.

A puhstantial mmber of these have hoen created and work in “he older

institutions in general was intensified after the Science Policy Reso-

lution wes adopted by the governrent. Whereas the expendituwe in

1958-59 for rosearch and development both by the centre and the states
was about Rs.277 million; by the year 1970~71, it amounted to abowt

R3.1450 million ~ thus reflecting & five-fold increase. e major

portion of this eqgenditure wus covered by central government funding.
Significant as the increase may appear to be, it should be noted that
it forms oaly about 0.48 per cent .1970+71) of the tutal Gross Natiomal
Product (GNP)®*. The Araual Ropert on Science and Technology (1969-70)

gives the corresponding figures of 3.4 per cent for the United States

(1965), 2.5 per ~enl for & Loviet Unlon (1964) and 1.3 per cont for
China (1965). Based upon the similarity of Gross Mational Product,

{843.47 billien (1955) for india and 549.5 billion (1963) for Italy)

= e T—————

*Annual Report on Science .rd Technology 196970 prepared by the
Committee ol Science and fechnolugy, Cabinet Secretarijat, Government
of India, New Delh:.




the pexcentages are .34 and .6 respectively for these two countries.
On a pex-apita basis, expenditure in 1ndi.; in 1965 was $0.3 as against
$5.7 in Italy (1963), $111 in the ‘Jnited States (19F%5) ard $25.2 in
the Soviet Union (1964). The picture that emcrges from these fijires
is that while there has been a substantial increase in the inputs to
research and development in India during the preceding 10 to 15 years
or #o0, when we compere it with inputs elsewhere, the expenditure is
significantly lower than in the developed countries. We therefore
have to conclude that the threshold inputs in R&D have not really been

reached in India and perhaps wore importantly, in view of the nusber of

imstitutions in which the irwestment and expenditure are made; the
threshold is probably not reached in many institutions even individually.
The result is that except in a few institutions, which are perhaps notable
in themeelves, it cannot be said that all this investment has given rise
to benefits commensurate with the investment, the single important cause
for this being that what may be called the critical mass which would make
then self genexating bas not been achieved individually in the laboratories
let dﬁat collectively in the couw'ry. It cannot also be said that the
planning for research and development and the investments therein have
been systamacically integrated into the national plans. It is only now
this exercise is being seriously looked into at the national level. Por
example, if we examine the fourth five-year plan p:npouil of India,
planning for science and technology is shown as a chapter in the plan

proposals without an indication as to how it was proposed to be integrated
with the rest of the planning. -




Herein, therefore, lies tle central problem that India faces
in its efforts towards mcbilization of resources and planning for
industrial researzh and develor™~ *. Given a deve:nping country which
is committed to the concept of a welfar~ state, with modest financial
resources but with fairly large n~-ural resources, how can the country
mobilize these resowrces in its planning a*d relate the industrial research
and aevalopmernt activity to the plans in order thet inputs into science
and technology can materially help the national planninc as » whole.
While it is perhaps easy to state the probler, tha gzolution does not

appear to Le either simple or straight forward.

To exanine this problem in its preper perspective, it is desirable
to bear the following facts in mind. Irdian economy is primarily an
agricultural economy with a substantial majority of its people depending
upon agriculture and a significant amoun: of its GNP coming from agri-
calture. | It would th#refcra appear that capital production in the
countxy is intimately related to the gstate of health of this sector of

the aconomy.

The indian ecoromy is also a mived econcmy in t.hn sense that there
are both private and public sectors functioning ride by side, The
government has freely :ucen-eti many industries for import of kmow how
from abroad. While the import of kncw how has materially helped the
countxy obtaining the many benefits of an industrial society immediately,
the natuve of the import of kmow how has been such that it has not enabled

the establishment of a base for subsequent indigeancus qgrowth of the

technology in the fields in which the know how has becn impoxted. By
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and large, indian industry has been conspicuous Ly sta Yack of commit-
ment to growth of indigenous rescarchn and development capability. It
has more often than not taken the easy way out of buying the know how from
abroad and using it for creating r~w products. No -orious attempt has
boen made by the indian industr falists to undertake inA igenous develop-
ment and improvement of the products which were in the first instance
produced from imported know how. The above gituatijon appears to be
equally true of public sector undertakings which in a welfare state ocould
have been expected to take advantage of the indigenous capability for
improvement am development of new products. In the absenc.: of the
interest by the industrial sector in establishing an indigencus research
and development base, the research and development laboratories set up
by the Coverrmant have, more often than not, tended to take up open ended
research problems; the choice of the problems being rrimarily determined
by the interests of the directors and the senior staff members of the
laboratories. Some notable exceptions to this example are however to
be found. The Indian Council of Agriculture Research has actively
fostered the green rewolution by i porting new varie les of seeds from
abroad and undertaking the development of new seed varieties for increased
production. A similar situation also is obtained in the Department of
Atomic Energy where efforts have been made to relate the research and
development activity in a concrete manner to the growth of indigenous
capability for nuclear power generation. One would tend tc believe that
if only the laboratories are associated with the user ministries, perhaps
the utiiiution of the research and develoument capability developed in

the laboratories would be more certainly utilised by the appropriate




ministries. Analysis of the facts does not support this view point.
In many instances, laboratorien associated with the uger ministrieé are
found to 'e no more effective the the laboratories issociated with
bodies like the Council of Scientific and Industrial Regearch wvhich is
an autoromous research organisation. I tend to believe that the real
problem here is a lack »f sufficient clarity about the research and
davelopment capability build up and the manner of its utilisation to

help the growth of the industrial base.

As the perspoective plans for the £ifth five-year plans are wolved,

Indie faces the following situation.

{1) An assessment of agricultural, m:, mineral, ensrgy amd
FANPOWET Y ESOUXCes;

{2) An assessmant of the current standards of living of the peopls
and the standsxd of living yroposed to be cbtained by the end
of the fifth five-yaar plan;

{3) Am assessment of the finds available inclding foreign exchxge
for the expiéitat ion of t> e resourcen;

) Deciding the inputs based upon the sectoral prioritiss to be

defined by the Government,

It is clear that one of the important criteria for input. into
research and development must be maximising of the benefits for the given
inputs. It is to be noted from an apalysis of the american data that
the ratios on expemditure on fundarantal and applied research to

developmental research are different for different sectors of research.

Lﬁmmx o
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For som¢ individual areas, the proportiorns are given below:*

Agriculture 2.7 .1
Met eorology 211

Aeronautics & Missiles 1: 5.6
Drugs & Medicines 1.9:1

Electronics & Communication
aquipment 13 3.5

Pields like aeronautice and missiles and electronics and communication
squipment require substantial asount of funds for developmental research
a8 compared to fields like sgriculture. In a country like India which
has an agriculture based economy, to maximise the benefits, it would
therefore appear that inputs into agricultural research would maximise
the benefits to a much greater extent than inputs into research in fields
such as ssronautics and electronics. It is also to be noted that the
amployment potentia) isg also correspondingly high in the rield of
agriculture than in the other two, However, an important point that is
not taken into account in such a statement is the fact “hat the national
defance postire and s*rengthening communications are largely detirmined

by inputs in aeronautics and alectronics. The definition of specific

inputs into these various fields in the country must, therefore, neces-
sarily depend upon a detailed and careful analysis of the fields in which
inputs are desired and an agscsment of relative national priorities to

maximise the benefits.

However, cartain aspects are clear. Although the green revolution

has been ushered aid the nation can look forward to substantial

*A frame work for drawing up a plan for science & technology - draft for
discussion; CSIB internal ieport,




self-sufficiency in the production of food grains, the indian farmexr still
uses primitive tools and is not really well acquainted with modern
techniques of agriculture. A prime pre-requisite for further increase

in food production appears to be an extensive communication network
whereby people can be taught about modern developments . Redio and
television may therafore be expected to play a crucial rcle in Iﬁdia in
the years to ocone. Therefore, although the cost of devélopmental research
in communication may be considered samewhat higher, it would appeax that
the Government of India will have to spend substantial amounts of money |
in research and development related to electronics amd comaunication.
Assessment of priorities in other fielda of industrial endeavour does

not appear to be so clear or straight forward. It would appear, howewver,
that India should obtain self-sufficiency in fextilisers; and substantial
improvement in the power generation without which ushering an industrial
based ecoromy is impoassible. India is already facing a critical power

shortage.

In suggesting a frame work for drawing up a plan for science and

technology, CSIR has suggestcd three alternative methods*. ‘hey are .

{a) Social Merit Matrix Model for sectoral ranking in planning for
science and technology;
b) National Projects - Discipline Matr ix Model;

{e) Invoilable Core Projects - Sectoral Emphasis Matrix Model.

In the sectoral extrapolation method, assuming a policy decision

——

#p frame work for drawing up a plan for science & technology -,draft
for discussion; CSIR internal report.




that Government's expendit ure op rescach and devalopment should reach
one per cent of the GNP by trie oud of the Jifth five-year plan*, the

Committee .n Science and T™chnolog  document usod ex carolation tech-
niques with considerable adijustments to arrive at resources allocation

for differont sectors of research.

In the natiomal projects identification method, major national
projects could be identified on the basis of social, economic and

political considerations.

In the invcoilable core method, national, social and security
requirements fcrm the basis for determining the core programmes and re-

quirements for these programmes can then bo worked out in detail. The

allocation of research and development resowaces in any one of these

methods is closely related to the weightaée factors proposed to be assigned
to the socio economic factors in one form or the other to these various

activitica. hese with suitable nasmlisation procedures would then

define the guantum of money that is proposed tc be invested In the various.

sectors of research and development. It would appear there are no simple

methods or procedures available at present to determine these weightage

factors. These to a very significant extent are based upon political

pPhilosophy amd strategy for the economic growth of the country.

*The National Council for Science and Mchnology has assumed that
eppenrditure on research amd development in govermment research insti-
tutions, private industriecs, will continue to grow at the same rate
ag in the past. Baged upon this assumption NCES T projectad a 1%

GNP as expenditwre on reseurch and development. This amounts to about
R8.25000 million during the V plan period - The hindu, Dctober 25, 1972.




There are gaps in the technolugical capability of the country*
Gaps exist between the research undertaken in the laboratory and
industrial utilisatjon. There aro yaps in the information available
for R&D planning, evaluation of technologies and about the genaral
pattern of research and clevelcpmenﬁ in the country. These are all
problems to be rectified before R&D activity can be effectively inte-
grated into nationali planning. The Working Group* concluded that it
is generally recognised that research and development should be treated
a8 a total concept with each industrial unit having a strong inhouse
research and development activity in order that it may absorb the imported
technology and use it as a base for subsequent growth. Build up of
inhouse R&D capahility would aiso enable the industry to hold dialogue
with the R&D establishments existing in the country in a meaningful
manaar to fully exploit the capability of these organisations. It is
suggested that for encowaying resexrch and development within the industry
specific incentives should be provided after examining the manner in
which the existing incentives have been utilised by ~he industry. Some
of the incentives suggcsted were, liberal import of equipment and rav
materials by industrial units for research and plilot plant work; cone-
cessional import duty on capital equipment for scientific research;
development rebates on expenses on scientific research; apecial considera
tion for know how developed by companies through inhouse R&D; govermpent

funding for research in the private industry etc.

* Proceedings of the Third National Conference of Scientists, Technclogists,
and Educationists, Canmitteo on Scieme and Technology, Governmr.nt of
India, Cabinet Secretariat, Dept. of Cabinet Affairs, New Delhi, Wovember
28-30, 1970, Vol.I - Report of the Werking Groups, I. ReD and Industrial
Development, pps 25-31.
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All these various problems are under study by the Govermment
of India. Mearwhile the Government of India has crrated a Nutional
Coureil for Science and Technology based upon the recammendations of
the Third National Conterence of Scientists, Bchnologists and Educa-
tionista. It is premature to review the functioning of this committee
which has come into cxistance oaly recently. Its primary effort at
present seems to be to draw up perspective plans for integrating research
and development effort to underpin the technological growth of the
country and identify major research and development fields which ghould

be supported by the Government.

In swmary it is to be stated that as the fifth five-year plan
proposals are being prepared, India has come to recognise that the
mobilisation of resources and planning for industrial research and
Gavelopment should become an integral part of the national planning if
research and development activity is to contribute in a meaningful
manner to astablishing a strong te -hnological base ard increase the

standaxrd of living of its people.









