LECTURE 6 20 March 1988

AN OVERVIEWOF R & D IN I NDIA

1. | nt roducti on

The preoccupation thus far has been with nodelling Indian
t echnol ogy, science and innovation in the context of a stratified
society in strong interaction with the industrialized countries
particularly through the inport of technol ogies. Now, an
overview of R & D in India will be presented. Si nce anal ogi es
are valuable heuristic devices serving as conceptual aids to
di scovery and reducing the search for the understanding of
conplex situations, the analogy wth the nedical approach to
human beings (in which enphasis is directed towards the grow h,
anat ony, physiol ogy and pathology) wll be explored. Attention
wil therefore be focussed on the history/origins, structure/
organi zati on, function/behavi our and di seases of Indian R & D

2. History of R& Din India”

Research in India, as a conscious, systematic and organized
activity has a very brief history. Al though ancient India can
boast of nunerous contributions to fundanental science, the |ast
period from about 1000 to 1800 A.D. saw little further growth in
| ndi an Sci ence. Early European visitors to India did not find
her deficient in scientific and technological growh; but,
between then and India s independence, the country did not keep
abreast of the rapid changes that were taking place in the Wst.
More than two hundred years of British rule in India, destroyed
traditional Indian technology alnost conpletely. Hence, if one
wi shes to trace the roots of the present day research in the
country one can contain his study to specifically the origin of
Western Science in India - without any loss. The rise of Wstern
Science in India can be classified into three phases.

The first phase begins with the establishnent of the Asiatic
Society in Calcutta, in the year 1784, and a host of other
institutes started wunder its initiative. This phase was
essentially and extension of the "overall European scientific
effort, about which there was hardly anything 'Indian', except
the objects of research, the living as well as the non-living
bel ongi ng i nseparably to the geographic world of India".

The second phase saw the growth of professionalisation of
Science and its consequent |ndianisation. The first few
| aboratories were set up under Indian control. However, there
was no attenpt at this stage to Iink science to technol ogy.

Thanks are due to Dr.GBalaji for preparing a first draft of this
| ecture.
The nmaterial in this section has been abstracted from Vi shwanathan
(1980).
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It was only in the third phase, as the nationalist novenent
gai ned nonentum that an attenpt was made to |ink science and
t echnol ogy. The Indian Industrial Survey of 1918, possibly the
first survey into the status of R& D in India, reported that it
found no industrial R & D of note in India. The Commttee inits
report observed that:

So far as Private industry is concerned, there is a nanifest
| ack of research m ndedness anong the industrialists with a few
exceptions . . . The stinted expenditure on research also
testifies to the general attitude of apathy of the vast majority
of industrialists towards research.

However, since then there has been inpressive strides in R &
Din India - as wll be apparent from the statistics to be
presented in the succeeding sections. The changes that have been
brought about in the last half-century or so, is the result of
concerted effort by the Governnent of India in the national
managenent of R & D as also the the changing nature of the
business and political environments in the country. These
aspects will be dealt with in the follow ng sections.

3. Managenent of R & D at the National Level

After India s independence, the absence of a capital goods
base and the utter lack of research and devel opnental capability
within the country necessitated the active intervention of the
Governnent into the R & D sector. The |eaders of the nation
realised that in order to effect the reconstruction of the
country, science and technol ogy would have to play a major role.

R & D was given enphasis fromthe First Five-Year Plan itself.

To define goals and objectives, the Governnent canme out in
1958 with a Science Policy Statenment with the following as its
ai ns:

1. To foster, pronote, and sustain, by all appropriate
means, the cultivation of science and scientific research in al
its aspects - pure, applied and educati onal;

2. To ensure an adequate supply, wthin the country. of
research scientists of the highest quality, and to recognise
their work as an inportant conponent of the strength of the
nati on;

3. To encourage, and initiate, with all possible speed,
programmes for the training of scientific and technica
personnel, on a scale adequate to fulfill the country's needs in
sci ence and education, agriculture and industry, and defence;

4. To ensure that the creative talent of nmen and wonen is
encouraged and finds full scope in scientific activity;

5. To encourage individual initiative for the acquisition
and dissem nation of know edge, and for the discovery of new
know edge, in an atnosphere of academ c freedom
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6. and in general, to secure for the people of the country
all the benefits that can accrue from the acquisition and
application of scientific know edge.

It is very interesting -- and perhaps also very strange --
that a technol ogy policy resolution was not issued sinmultaneously
along with the Science Policy Resolution of 1958. In fact, a
Technol ogy Policy Resolution was fornmulated only in 1984, i.e.
nmore than a quarter of a century later. In the neantine, an
| ndustrial Policy Resolution was fornulated and operated for
about three decades even though industry's approach to innovation
and the use of technology inports are crucial to the devel opnent
of technol ogy and technol ogi cal capability.

In keeping with the objectives spelt out in the Science
Policy Resolution, the Governnent of India inplenented various
strategies for managing R & D at the national |evel. These
strategies include:

(1) creation of institutions to foster research in the
country,

(2) funding of research activities in educationa
i nstitutions,

(3) legislation for the pronotion of R & D

4 provision of incentives and disincentives for
individuals and firnms to innovate , etc.

Wth regard to the R & D institutions and the funding of
research activities, the recent position is as shown in Table 1.
It is seen that the bulk of the R & D expenditure is accounted
for by the central agencies, wth the private sector contributing
only 13% Further details regarding the central R & D agencies
is showm in Table 2. Table 3 gives the data on R & D expenditure
in India over the years. The organisation of the various R & D
establishments within the country and their positions in the
hi erarchy are shown in Fig.1.

These institutions |icense-out technology to private
i ndustry through NRDC (or directly in sone cases |like that of
| SRO) . The CSIR (which was specifically set up to aid private
i ndustry by providing R & D support) has |icensed out over 1200
t echnol ogi es since inception. Sone of the inportant technol ogies
successfully devel oped and used by the industry include infant
food popularly sold under the brand nane of AMJL, Swaraj Tractors

manuf actured by Punjab Tractors Ltd., titanium substrate
insoluble anodes for the chlor-alkali industry in the country
manuf actured by BHPV, TEAM and W MCO etc.. For a detailed

description of each of the Governnent agencies performng R & D
reference may be made to Nayyar (1983) pp. 239-338.

Besi des being directly involved in the creation and funding
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of R & D institutions, the Governnent of |India has also
i npl enented the strategies of enacting R & D-related | egislation
and of providing incentives for individual and firns to innovate.
Some of the policy instrunents wused to inplenent these
strategies are:

a. Various awards and citations are offered to individuals who
denonstrate scientific and technol ogical mastery. Exanpl es of
these are the I ndependence Day Awards for the best innovation in
vari ous sectors given by NRDC, the Shanti Swaroop Bhatnagar Award
for scientists who have nade outstanding contributions to the
cause of science, etc.;

b. Delicensing facilities for non-FERA/MRTP conpanies in India
t hat nake use of i ndigenous technol ogy;

c. Financial assistance given by NRDC and IFCl in the form of
seed-capital to scientists-innovators to commercialise their
i nnovati ons;

d. Inport ban on technologies that have been indigenously
produced. This is effected by putting a CSIR nom nee in the DGID
Board whi ch approves foreign coll aborations;

e. Weighted incone tax all owances upto 133% on R & D expenditures
directly incurred or incurred through sponsored projects in
Gover nment Labs;

f. Recognising private sector R & D labs for granting higher
degrees to personnel enpl oyed there;

g. Modifying the patent |aws by passing the Patents Act, 1970 and
thus renoving barriers on various avenues for research hitherto
bl ocked by patents of foreign firnms and their Indian subsidiaries
h. Fram ng and inplenenting the Technol ogy Policy Statenent of
1984, in order rationalise governnent decisions on technol ogical
devel opnent s.

4, | ndustrial in-house R& D in India

The share of in-house R & D perfornmed in India has been
increasing rapidly since 1958. (Table 4). A industry-w se breakup
of R & D expenditure by conpanies for the year 1974 is shown in
Table 5. A conparison of these figures with those of sone OECD
countries shows that by and large there is a simlarity in their

di stributions.[Desai (1980)]. An inportant distinction is the
| ack of governnent finance in corporate R & D which is preval ent
in those countries. Chem cals, instruments, electronics,

el ectricals, machinery and transport equipnment are the relatively
research intensive industries in India.

Table 6 shows research-intensity and size of R & D
expenditure in privately owned conpanies. Firm size appears to
be correlated wth research-intensity in India; a result that is
distinctly different fromsimlar analysis in CECD countries.

The content of R & D in India is mainly towards trouble-
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shooting and technical services. |If all R&Dis classified into
operational investigations, devel opnent and exploratory research,
then mpjority of Indian firnms concentrate on the fornmer two.
However, Desai (1980) observes that:

Most of the R & D of small firns was concentrated on adaptation
of raw materials and on process inprovenents; large firnms, on the
ot her hand, spent about 40% of their R & D budget on equi pnent
construction and product inprovenent.

Four major factors affecting corporate R & D were thrown up
in the survey by Desai (1980). These factirs which reveal the
"pat hol ogy" of Indian R & D are di scussed bel ow.

(1) The Make-or-Buy Deci sion:
The decision to nake or buy the technol ogy depends | argely on
the current resources of the conpany, as also the ease of

inporting the technology -- since nobst technol ogy bought in the
country is from outside sources through financial or technical
col | abor ati ons. Making the technology would entail R & D

expenditures wth the uncertainties associated wwth R & D and the
recruitnment of conpetent technical personnel for the project.
The inmport of technology on the other hand, requires the approval
of the Governnment, which in recent years is obtained with ease.
Thus, conpanies prefer the latter and concentrate their R & D
efforts in adaptive engineering and process inprovenents. The
1970s which saw tight control by the government over inport of
technol ogy, saw increases in R & D expenditures by firns towards
pr oduct devel opnent.

(2) Short- vs Long-TermPriorities:

In Indian conpanies, imrediate problens tend to have priority
over | ong-term proj ects. Production pr obl ens i ke
non-availability of raw materials and its consequent replacenent
by a substitute; Engineering devel opnents etc., occupy a great
deal of the R & D personnel's efforts. Also, devel opnent of new
products which are long termprojects incur the risk of having to
conpete with an inported equivalent. Thus, not nmuch priority is
given to long termR & D projects in India.

(3) Personnel Policy:

Most conpani es do not have a systematic long-term policy for
personnel devel opnent. This is due to the high turnover of
personnel in R & D departnents. However, in firns that have had
a consistent record of successful R & D, technical staff turnover
is less and there is sone expenditure in these conpanies towards
per sonnel devel opnent.
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(4) Patent policy:

In the sixties, a nodest nunber of patent infringenent cases
canme to |ight. In these cases, it was found that the foreign
firmse and their subsidiaries in India filed patents in a way so
as to block whole avenues for indigenous R & D. A case in this
point is the Hoechst vs Unichem case which was heard by the
Bonbay Hi gh Court. This created a necessity for new patent | aws,
and the Governnment in 1970 passed the Patents Act. The features
of this act was that it reduced the duration of patents to 7
years. Provisions were made for the issue of conpulsory |icenses
with a ceiling on the royalty. Patent protection in foods, drugs

and chemcals was limted to a specific product nade by a
specific process. These neasures have nmade entry into the market
easier and relative less protection to patents. However

Desai (1980) found that 'the evidence on the growh of R & D
expenditure, sparse as it is, shows no slackening for the
industry or for foreign firms after the passing of the 1970
Patents Act'.

In conclusion, it would be appropriate to quote Desai (1980)
about the state of R& D in India:

The reasons for the lack of inpact of R & D nust therefore be
sought in the way the Indian technol ogy market has devel oped. At
the rate of industrial growh achieved, major bottlenecks have
been infrequent, and the demand for innovations to renove them
has been too spasnodic to justify sustained R & D
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