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new pressures generated by competition,
both domestic and
more hikely to drnive the Indian industry
closer to industrial rescarch, and

internationaf, are
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ths much desirable ouicome deserves to
be encouraged by suitable modifications
to the regulatory framework, which is
sill  powerful and will remain so
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for some time to come.
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India’s emergence as a global R&D platform: The new
challenges and opportunities*®

R. A. Mashelkar

1 consider it to be a matter of great hon-
our and a special privilege to have been
invited to deliver this Lala Karamchand
Thapar Memorial Lecture. Lala Karam-
chand was not only a great industrialist
but also a great visionary. He believed
in the process of value addition to our
natural resources through modern indus-
trial processes. In today’s context, In-
dia’s natural resources (and, indeed, its
rich biodiversity) and its manpower are
1ts real assets. In keeping with the basic
spirit of Lala Karamchand’s vision, I am
going to speak about the tremendous
potential for value addition through our
talented manpower (spectfically our
S&T manpower) for launching India as
a major global player in the field of
research and technology.

I am fortunate that the Hon’ble
Finance Minister Dr Manmohan Singh
has agreed to preside over this lecture
today. Dr Manmohan Singh set a new
natiopal agenda in July 1991 by an-
nouncing the new industrial policy and
followed it up with astute fiscal poli-
ctes. With dynamism and vision he has
led India on the path of progress by
beginning the process of integrating the
Indian economy with the global econ-
omy. | strongly believe that the integra-
tion of Indian economy with the global
economy cannot ever be complete un-
jess the integration of our industrial
research and technology with the rest of
the world also becomes a part of this
grand plan. If this is accomplished with
speed and determination, then we can
se¢ India emerge as a major global R&D
platform. 1 wish to share this exciting
vision with you today.

[ndia has been a part of the inter-
national scientific network for many
decades now.
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*Text of the Lala Karam Chand Thapar

Cent¢nary Memorial Lecture delivered by
R A Mashelkar on 4 March 1995 in Delhi.
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Internationalization of

science 1S not new. Indeed, scientific
cooperation is increasing day by day,
thanks to the tremendous developments
in communication and information tech-
nology Whereas in 1978 only 4% of the
research papers had transnational
authorship, in 1990 this number had
risen to over 10%. India continues to
sign several bilateral agreements on
scientific collaboration, including ex-
change of scholars, scientific research
data, etc. However, most of these agree-
ments emphasize the generation of
knowledge for its own sake. Indeed 1
remember that not until too long ago,
while submitting such proposals, one
even certified that the joint collabora-
tton was a purely intellectual pursuit
and that no intellectual property of any
commercial value was likely to arise
from it!

My lecture, however, does not deal
with the above type of relationship,
which is built in the usual rich tradition
of science. My focus today is on re-
search as a business. It focuses on
creation of partnerships with the rest of
the world to generate exploitable know-
ledge, technologies, new products, pro-
cesses, etc. In other words, it 1s about
wealth creation in India npot oniy
through international trade and business
but also through export of knowledge-
based products and technologies. It em-
phasizes a major transformation so that
we change our image from ‘perennial
technology seekers” to ‘technology
providers’. It has an ambitious agenda
of ‘reverse transfer of technology’ to the
developed nations. I realize that in this
spirit, export of services like software
has aiready begun; however, much of it
is st1lf in the form of bodyshopping. To
my mind, India’s enormous potential
has not been tapped so far. This great
potential arises due to India’s massive
S&T infrastructure and its undisputed
intellectual resource base.

Thanks to the foresight of the found-
ing fathers of our nation, India today
possesses a8 massive science and tech-
nology infrastructure spread across the
country. With over 200 universities,
1500 research institutions and 4000
Ph D’s being turned out every year,
India is in an enviable position as re-
gards the S&T manpower. Right from
the time of independence, science and
technology has been considered as an
instrument of growth and prosperity.
Scientific instituttons have been set up
and nurtured in many diverse sectors.
These have included agriculture, atomic
energy, electronics, environmment, ocean,
space, blotechnology, nonconventional
energy sources, defence, health and so
on. The chain of national laboratories,
which was set up after independence,
has built several core competencies in
large number of areas. All this gives
India a marvellous launching pad, on
which it can set up a really ambitious
agenda of growth. I believe that by the
turn of the century, in a list of competi-
tive advantages of which our nation will
be proud of, its R&D strengths could be
easily on top if we take some actions,
many of which [ will specify in my lec-
ture.

International trends in
globalizing R&D

Industrial R&D collaboration 1n the
developed world has been increasing
exponentially. A strong and synergistic
pairing of major players in countries
such as USA, Japan as well as Europe
dominates the scene. Let me review the
worldwide scenario briefly for you,
before I take up the issue of positioning
india in this league of nations.

Take the case of United States first.
The R&D spending abroad by US com-
panies is rising much faster than their
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domestic spending. IBM and Hewlett-
Packard, for example, are estimated to
do nearly 30% of their R&D outside
USA. Reciprocally, the number of R&D
factlities in USA set up by foreign com-
panies has increased significantly. Ac-
cording to a study, some 2350 R&D
facilities in the United States are owned
by more than 100 foreign parent com-
panies. These are mainly by Japanese,
German, British, French and South Ko-
rean parent companies.

Several US firms hold R&D facilities
in Japan. Development of products for
the Japanese markets is the main goal.
Improvement of product quality and
consumer acceptance is another goal.
The hidden agenda is, of course, to gain
entry into Japanese R&D. It obviously
helps the US firms to improve their
market access 1n Japan.

Let us now move on to Japan itself
and see what the game plan is. The last
few years have seen a remarkable
change in the way Japanese are ap-
proaching the issue of globalization of
R&D. They are starting with the funda-
mentals, namely, by beginning to hire
foreign scientists in Japan. Indeed, the
Japanese companies, known for their
conservatism so far, have now begun to
recruit foreign researchers based on
their skills rather than on their national-
ity; Fujitsu, Nippon Steel, Sony, Can-
non, etc., are good examples of this
trend.

The Japanese globalization strategy
now includes taking over of R&D in-
tensive corporations and even estab-
lishment of R&D centres abroad.
Japanese have, in fact, promoted a new
concept of Techno-globalism, which is
being interpreted as ‘the strong interac-
tion between the internationalization of
technology and the globalization of the
economy’. It actuailly implies ‘widening
cross-border interdependence between
individual technology-based firms as
well as ecconomic sectors, especially
through the restructuring of high- and
medium-tech industry’. Incidentally, it
is interesting to note that the intensity of
such transnational cooperations and
setting up R&D facilities is the highest
in high-tech areas, such as electronics,
biotechnology, automotive industrics,
clcC.

I can go on to give several examples
from Europe too. The Luropcan Com-
mission’s ‘Eurcka’ Project, which secks
to mobilize the scientific and techno-
togical shills of Luropean countries, 15 4
Ingjor example.
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There is a ferment of activity on col-
laborative R&D that 1s sweeping the
developed world. 1 firmly believe that
India can become a part of this great
game plan on its own terms in the com-
ing decade, provided it understands the
forces that are driving globalization of
R&D and moves speedily and agpres-
stvely.

Driving forces for globalization
of industrial R&D

The chain of concept to commercializa-
tion necessarily crosses transnational
boundaries today. Companies realize
that to gain competitive advantage, they
have to leverage their capabilities. The
tdea is to develop synergies and to make
one and one equal eleven and not just
two! Many companies across the world
today consider it to be rather unwise to
attempt for self-sufficiency in techno-
logy development, particularly in an era
where the R&D costs are increasing
rapidly. With trade barriers among the
countries disappearing fast, companies
have to provide the best technology
globally to their customers. The concept
that technology could be acquired rather
than re-invented is gaining momentum.
As a part of the global innovation strat-
egy, several companies the world over
are scouting for new 1deas and patents,
which the originator is unable to exploit
for a variety of reasons. Thes¢ compa-
nies believe that the surest way of be-
coming technically strong is through
networking with premier organizations
in those regions.

There is another interesting and sub-
tle aspect to the whole game. The
globalization of R&D i1s closely linked
to globalization of business and conse-
quently to global competition of skills.
The competitive advantage in high-
technology business increasingly de-
pends on underlying technical skills of
the business rather than on particular
products. As products’ life cycles keep
on becomes shorter, skill life cycles
becomes longer. The product then s
merely an intermediary between com-
pany’s skills and the market it serves
Rather than being the focus of corporate
activity, products are actually transient
mechanisms by which the market de-
rives valuc from a company’s shill-buse
and the company derives value from the
market. The high-technolopy companices
are, therefore, ashing as to what shills,
capabihities and  technologies  they
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should build up, rather tham asking a
stereotype question, as to which markets
they should enter, and with which prod-
ucts.

In order to acquire a particular new
skill and remain world-class in all the
core¢ competencies of one’s company,
an exiraordinary technology renewal
effort is required. In such a situation,
the demands on R&D increase, but the
dichotomy is that the corporate invest-
ments in R&D decrease because of pres-
sures on profit margins arising out of
global competition.

One of the major driving forces is
thus the increasing cost of research and
resource demands, which even giant
multinational companies cannot afford.
The companies are concluding that they
cannot justify assembling in-house all
the various skills and facilities needed
to carry out developments, and the pace
of change often denies them the time to
do so. One dramatic consequence is that
today the competitive advantage lies in
the power and effectiveness of the allied
network, which a business team is able
to assemble and manage in a short time,
rather than in the in-house capability.
Furthermore, the skills necessary to
compete in leading-edge technology
over a broad front are rapidly becoming
available globally — Brazil’s smaller
commercial aircraft and Portugal’s de-
sign and production of moulds for plas-
tics manufacture are good examples.

The focus is shifting to complement-
ing the internal efforts with an increased
amount 0Of external technology acquisi-
tion on a global basis, Thercfore, exter-
nal technology acquisition 1s assuming
importance within leading corporations.
R&D departments are increasingly be-
ing charged with the job of managing
and restructuring the corporation’s
technology portfolio, Thetr success i1s
being measured in terms of what they
have brought to that portfolio. This new
function 1s global m nature and oot re-
stricted to the four walls of a single
rescarch  laboratory, In some of the
companics, as high as 10% of the spe-
cialized R& D professionals are devoted
to this activity.

Several factors are helping to aceeks
erate  the plobalization of mdustrial
R&1DD, but the most important Lactor that
is helping the process of creation of
‘seamless laboratories” around the world
is the evolution of a global wformation
network. Information s the most fluid
commodity i the wortd, most casly
and quichly moving from place to place
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Consequentiy, those products, processes
and services, which are modt flnd and
hence able to take the earliest and full-
est advantage of information techno-
logy are getting globalized rapidly. The
tnternattonalization of all professional
scrvices 1s essentially a conseguence of
this flurdity of information Global in-
formation nctworks are allowing the
real-{ime management and operation of
taboratories in any part of the world

VWhy R&D alliances with
India?

Hawving discussed these driving forces,
we can how ask as to why leading com-
nantes from the developed world should
come to India to forge R&D alliances.
First and foremost pertamr to the lower
costs of doing research in India. This
gives India a strong competitive posi-
tion. Secondly, the high-quality science
base prevalent in India 1n certain select
arcas 1S a big attraction, especially when
one recognizes that industrial R&D s
becoming increasingly science-based.

Thirdly, the companies perceive that
such collaborations provide specific
mutants of an existing technology or a
new technology that 1s fully adaptable
to the distinctive conditions prevailing
in India. The fourth factor is the per-
ception of the new environment in the
post-liberalization era in which Indian
R&D institutes and industrial firms will
operate, where factors such as improved
freedom and flexibility, better commu-
nication and IPR protection, improved
consciousness about quality and time of
delivery will improve dramatically. The
prospects for north—south partnerships
i research and technology are thus
looking more attractive than ever be-
fore.

Let us look at Indian R&D institutes
specifically. There is a growing realiza-
tion among them that technology devel-
opment is a concurrent, ntegrated
process involving cooperation among
the R&D, design, manufacturing and
marketing elements. The Indian industry
was so far limited in taking a new prod-
uct or a process to the market-place
rapidly on a global scale. Some capable
Indian R&D institutes began joining
hands with foreign companies who were
looking for new ideas and knowledge.
These foreign firms were beginning to
provide in return not only complemen-
tary strengths In product development
but also strong financial and marketing
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inputs to scientific and technological
cO-0Operation.

If we see it from the viewpoint of
Indan firms, again globalization of
industrial R&D 1s beginning to make
senseg. Take drug research as an exam-
nle. With the impending change in the
patent laws, Indian drug manufacturers
have begun to redefine their strategies,
since research on new molecules is ex-
pensive and time-consuming. Indeed,
introducing a new drug molecule in the
market requires around 250-300 miilion
US dollars (more than the present an-
nual investment in R&D by the entire
Indian industry!) and takes 10~12 years.
In view of this, compames such as Dr
Reddy’s Laboratories, who spectalize 1n
rescarch ar¢ already joiming hands with
the overseas partners for development,
since it is development and not re-
search, where the major expenditure in
taking a new molecule to the market-
place resides.

Going even further, one will now see
an increasing trend of Indian and for-
cign firms setting up joint R&D ven-
tures in India. For instance, you are¢ all
aware of the Ranbaxy-Eli Lily tie up
that was announced recently. Acquisi-
tion and merger of R&D intensive or-
ganizations 1n India will be on cards.

Many leading companies are also
moving their R&D centres to [ndia. For
example, the well-known Swedish
pharmaceutical company ASTRA has
already set up a biotechnoiogy R&D
Centre in Bangalore. The fifth labora-
tory of the multinational giant Unilever
is being set up in Bangalore. Polaroid
Corporation, world’s leading instant
imaging company, has declared its in-
tentions to start R&D in India as a
wholly owned subsidiary. Jack Welch,
the chief executive of General Electric
(GE), was here in India last month. His
statements summarize the new trends
quite clearly. He said, ‘India is a devel-
oping country. But it is a developed
country as regards its superb scientific
infrastructure. It is for this reason that
we wish to shift a part of GE’s devel-
opment effort to India’. The writing is
on the wall. We will see several such
new initiatives now.

What could India offer?

India can really capitalize on this great
movement. Indian R&D laboratories and
firms with strong capabilities in re-
search and technology can use several

—-

different modes for forming industnal
R&D alliances and develop strategies to
make research as a business. Let me
summarize a few ot these below, as { see
them.

The first mode is the imnovation sale,
or the sale of an exploitable idea or a
concept. Technology follows a growth
cycle. It starts with basic research and
leads to a laboratory scale work, devel-
opment at a pifot plant scale, prototyp-
ing, etc. It is followed by engineering
and eventually results in commercial-
ization. As we move down this innova-
tion Junnel, the risks. the investments,
etc. keep on increasing: at some stage,
these costs may be beyond the reach of
Indian firms. Innovation sale embodies
the true spirit of research as a business.
Recently, NCL negotiated successfully
licensing of 1ts US patents on a high-
performance material with a US firm for
an attractive price. Opportunities for
such innovation sales will multiply — but
only when the innovations are world-
class.

A second strategy would be contract
research. Here a project, or a part of 1t,
is subcontracted by a foreign firm to an
Indian publicly funded R&D. Contract
rescarch can arise only out of the syn-
ergistic strengths of the partners n-
volved. The partnerships again will
extend internationally. NCL’s work with
Oxychem (USA), Neste (Finland), Du
Pont (USA) are examples of such con-
tfract research.

Contract research could also be for
the custom synthesis of low-volume,
high-value and high-performance com-
pounds. The advantage of India being a
low-cost producer with a high intellec-
tual base lies here. IICT in Hyderabad.
for instance, 1s undertaking custom
synthesis for Abbott Laboratories 1n
USA.

Then we can have collaborative re-

search as a very important vehicie,
where synergies of an Indian R&D

outfit and a foreign firm are used eftec-
tively. Flow of royalties on commer-
cialization can mean significant earning
for India.

Technology licensing ts another
mode. Technology or know-how could
be licensed out on an exclusive or a
nonexclusive basis. NCL’s licensing out
a catalyst technology to a leading multi-
national in Europe 1s a typical example.

It needs to be realized that the con-

cepts may not necessarily be born 1n
India. R&D results at a certain inter-

mediate stage of evolutton could be
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acquired from outside and combined
with In-house development in India to
develop full-blown technologies. Indian
firms who are interested in making
technology as their business and the
Indian R&D tnstitutes could join hands
in such venturgs. Financial institutes
could play a major role here. We have
no examples of this happening as yet,
but they will surely emerge as technol-
ogy tmerges as a powerful economic
driver.

The rich scientific base prevatling
in many of our institutions could be
extended to impart knowledge-based
consultancy services 10 developing
countries abroad. These could be, for
instance, in the form of setting up R&D
laboratories abroad and even managing
industrial R&D laboratories abroad.
NCL offering services to China in set-
ting up two major industrial R&D labo-
ratories and NCL’s recent consultancy
work for Ivory Coast in Africa are ex-
amples of this. Even the developed
countries would want such services.
Some of the US companies are already
planning to use Indian R&D institutes
as a window on knowledge on the rest
of the world.

The more successful industrial R&D
laboratories 1n India, who have already
undergone the transformation to market-
driven and performance-oriented labora-
tories. would serve as models for labora-
tories in other parts of the developing
world (especially Asia), who wish to
undergo a similar transformation. Insti-
tutional twinning then becomes another
form of attractive business. This is an
arrangement by which the institutions
abroad and lcading institutions in India
would be interwoven. The twinning
arrangement should bring a sizeable
income to the Indian R&DD institutes
through expert fees, training, consultancy,
etc. NCL is signing contracts to twin with
(wo chcmical laboratorics undertaking
industrial R&D in Indonesia.

Specialized testing and training could
pe offered in a varicty of ways Certain
laboratorics in India have world-class
facthuies and it may be cheaper and
advantageous for many developing as
well as developed countries to get they
specialized traping done in India. The
excellence of Centre for Cellular and
Malecular Brology in Jlyderabad. for
tnstance. will be matched by few insti-
tutions in the world and the banomyg in
inolecular they  could  offe
would be ecqurvalent 16 the very best in
the world

btology
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What could be India’s gain?

The foreign companies can associate
with Indian R&D outfits synergistically
at a fairly early stage of development.
The Indian R&D partner can put as his
equity his intellectual capital —in the
form of research ideas, concepts, etc.,
and add substantial value to it by join-
ing hands with foreign {irms, who can
bear the larger development costs. Ac-
cording to Dr Reddy, a leading techno-
crat and one of the few industrialists
who is propagating the theme of re-
searcn as a business. an investment of
Rs. 20 crores in drug research can yield
Rs. 60 crores from the sale of develop-
ment to a partner!

Many contract and collaborative rc-
search projects involve exchange of
technical personnel between the R&D
partners. Such an access is 1nvaluable
since 1t results in considerable augmen-
tation in the fechnical skills and knowl-
edge base of Indian scientists and
engineers, This high level expertise later
becomes useful in servicing the Indian
industries better.

Many multinational firms find it at-
tractive to set up manufacturing base in
India itself in view of the high cost
economies prevailing in those countries.
This would be also true about those
products that arise out of the joint R&D
done by a foreign firm and an Indian
R&D outfit 1n India. NCL’s experience
has been that these firms tend to enter
into a tolling arrangement with local
companies in India. This means again
direct benefits to India in view of the
expansion of India’s manufacturing
base, creation of ncw jobs, etc.

Let me also establish a rclationship
between technology acquisition and
international R&D collaborations. We
must realize that the technology acqui-
sition game is becoming more and more
complex, since India is no longer being
considercd as a bottomless pit of de-
mand by the developed world any maore,
Technology buyers from Indsa arc being
seent as polential competitors i the
world  market. Theretore, technolopy
sales are being condittoned with markets
tng territory restrictions. The age of
strasghtforward  technology  hicensing
agrecients 18 also aver. U 18 povng
Wiy to technology-cam-marhet, teih-
nology-cuni-stakecholding,  technolopy -
cum-prmiuct swap, ¢ig h‘Lhim!uy}' S
avarliahle 1o an Indian buyer only af o
(its in with  the supplice’s  plobal
scheme 1 have a stronp teehng that
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R&D alliances with firms abroad might
be one of the many ways in which we
can get around the problem of technol-
ogy acquisition.

Let me share a personal experience
with you, where 1 realized that even in
nonstratcgic areas, technology may not
be available for love or for money. I
remember the classtc case of IPCL
planning the massive petrochemical
complex in Gandhar 6-7 ycars ago. An
important part of the product slate was
based on alpha olefins. lowever, in
spite of sO many years of cfforts and
continuous pleading with technology
suppliers from USA, Europe and Japan,
no one so far has been willing to give
[PCL this technology. IPCIl. is now
forced to change the product slate. In-
terestingly, IPCL had begun doing R&D
work on alpha olefins in the late eight-
ics. This research was done for a fow
years and then 1t was stopped.

It seems to me that if this R&D work
had continued, we would have by now
moved to at least a pilot plant level. and
as it always happens in research, we
would have probably got some new
lcads or competitive strategies, with
possibly a strong foreign patent position
op alternative processes. Then the tech-
nology supplicrs themselves would have
been willing to join hands on a collabo-
rative R&D and perhaps to supply the
technology also!! The real point 1 wish
to make here 1s that indigenous technol-
ogy development could be made use of
as a powerful stratcgic weapon to ac-
quir¢ technology and collaborative
R&D with foreign technology suppliers
can become a part of this pame plan!

The progress so far

NCL's experience

Let me share NCL's oyperwencee on
plobalization of research and dexelop-
ment. 1 is interesting that althourh the
new tnduostrial policy was announced 1n
July 1991, NCL had already entered the
global market i 1990 by migning an
agrecment for sale of ity catabvst tech-
nology with 2 multinational compam
from Nethetlaads 1 had abso won a
consultancy contract m Chaat by vome
peting with repated US consulung com-
pantes  Fhe stention of transtornung
National Chemical 1 aborstony mto an
Pterngtional Cheancal T aboratorny had,
o Ll already emerecd o the tate
ctehlion Why  Jdid they transtormagon
tahe plage?

bt
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There were several driving forees

NCI 's auccess 1in commerctalization of

technology 1o the seventies and early
eighties had spurred it into high-tech
arcas Some of the rescarchers in NCL
were coming out with world-class con-
tributions, which were getting patented
abroad There were no tahers for these
inventions in India and the creative
abihty of NCL's scientists was getting
stifled. The only way to solve this
problem was to look at the global R&D
markets  Thus, the mitial process in
NCL really began due to ‘*supply push’
rather than a ‘demand pull’ —to use
common jargon. However, as time went
on and NCL butlt on its successes it
found that international companies were
qutte responsive to the idea of looking
at NCL as a partner in their global stra-
tecgic R&D partnerships. Furthermore,
the Abid Hussian Committee, which
reviewed CSIR and set up targets for its
external earnings provided a useful
driving force. The reduced government
budgets in 1992-95 pushed NCL to a
situatton where it had no moneyv left for
R&D or modernization. Stepping up the
external earnings sharply became essen-
tial. Strong professional marketing of
NCL’s capabilities worldwide then be-
came an essential prerequisite for
drawing worldwide chents. NCL’s hid-
den agenda was, of course, to create a
cadre of scientists and professionals
who worked with the international
clients and got used to the interna-
tional benchmarks of ‘time’ and
‘quality’ —something which lifted the
guahty of R&D done at NCL to new
heights,

NCL considers itself as a true global
R&D) platform today. Its global interac-
tions are in the form of contract and
collaborative research, technology li-
censing and technical and consultancy
services. NCL recognizes the key de-
terminants of success in global partner-
ships. Therefore, it pays special atten-
tion to the delivery in time of processes
and products of international quality,
maintenance of confidentiality, protec-
tion of intellectual property and strong
communication links with the collabora-
tors through flexible and effective
mechanisms.

NCL’s repeat international customers
are a testimony to the fact that it has
arrived on the global scene. NCL’s
services have now been offered both in
the developing world and the developed
world. Thus, its relationships range
from Florafrica in Ivory Coast to Gen-
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eral Electric and Du Pont in USA, to
JPCID in China. National Chemical
Laboratory is already being recognized
as an International Chemical Labora-
tory!

While this 1s certainly a heady feel-
ing, NCL docs recognize that 1ts charter
1S to serve the nation and make the In-
dian industry globally competitive. It,
therefore, maintains a balanced port-
folio, where around two-thirds of the
worh 1t undertakes 1s still with the In-
dian firms.

National experience

Past two to three ycars have seen many
new initiatives taken by several institu-
tions, who are moving ahead in global-
izing their R&D. Let me briefly
summarize this movement for you. Let
me begin with my own organization,
CSIR itself,

Technologies of IICT in Hyderabad
on the anti-ulcer drug Omeprazole and
anti-AlDS drug AZT have been trans-
ferred to a Brazilian company. CDRI in
Lucknow has developed an antifertility
drug, centchroman, and it 1s now col-
laborating with a US-based firm on at-
tractive terms.

[IP in Dehradun has developed a
process for the oxidation of cyclohexane
to adipic acid along with an Indian
company, Adarsh Chemicals. They have
signed an agreement for joint develop-
ment with ABB Lummus Crest Inc. and
Praxair Inc. USA.

Institutions like 1ICT and NCL syn-
thesize several new molecules, in the
course of their research, which could
be biologically active. 1ICT has joint
programmes with US companies like
Abbott Laboratories, FMC Corporation,
etc., where such compounds would be
evaluated by these companies for their
potential pharmacological activity. NCL
has similar arrangements with American
Cyanamid. TICT also has external col-
laborations with National Institute of
Health and Parke Davis for testing of
natural products extracts based on In-
dian plants, for their potential pesticidal
and pharmaceutical activity.

[ndian coastline 1s globally viewed as
an area of immense potential in terms of
marine organisms. IICT has a project
with Smith Kline & Beecham and NIO
in Goa has joint programmes with
DuPont and American Cyanamid for
screening of marine organisms for their
potential drug applications.

——

International agencies hike World
Bank, UNLP, WHO, UNIDO have
avalled the assistance of NEERI in
Nagpur on several projects involving
cnvironmental protection and manage-
ment around the world.

Recently, the Tower Testing and Re-
search Station of SERC in Madras
bagged an international order for testing
two transmission towers of Locweld Ing,
Canada, well-known tower fabricators
In North America.

NAL in Bangalore is negotiating on a
number of high-technology areas n
aerospace sector with companies hke
Boeing. NAL has also won a global
tender for feasibility studies and com-
puter models on aircraft and helicopter
wake vortices for the Civil Aviation
Authority of the United Kingdom. NAL
has also rendered consultancy services
to Vigyan Inc. of the US on the upgra-
datton of the NASA Langley National
Transonic Facility Control System

Over the last few vyears, NRDC has
also been reorienting itself to become an
international technology transfer or-
ganization. It is trying to license indige-
nous know-how worldwide and execute
turnkey projects based on indigenous
technologies. For instance, NRDC has
recently finished a UNIDO-funded proj-
ect 1n Vietham to set up a natural and
synthetic dyes and pigments plant. The
technology ~was developed by RRL in
Jammu. NRDC is also making a major
effort to provide help on licensing
indigenous inventions abroad. Its effort
to file worldwide patents for heart valve
development by SCTIMST in Trivan-
drum is a notable example.

Antrix, the marketing arm of the In-
dian Space Research Organization
(ISRO), has won international contracts
for studying low earth orbit satellite
systems, antenna for hand-held phones,
etc. In areas involving cutting edpe
technology also, Indian R&D outfits are
making major strides. Take supercom-
puters based on massively parallel pro-
cessing. C-DAC has built up an interna-
tional reputation with its PARAM su-
percomputers. It has already sold its
computers to institutions in  Britain,
Canada, etc. It is trying to set up a
commercial arm now so that it could
market 1ts products worldwide. It has
built strategic alliances with S.G.S. Thom-
son from Europe, Concurrent System in
Japan and Nextore in US in a variety of
high-tech computing endeavours.

The list 1s, of course, not exhaustive ~
but it definitely shows the great momen-
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tum that has been gained 1n recent times
in forging global relationships in indus-
trial R&D.

The barriers to progress

Although the case for India to become a
part of the global industrial R&D net-
work can be made persuasively, there
are several bottlenecks which need to be
addressed first before this dream be-
comes a reality. Partnership involves
two or more parties. There are problems
and difficulties for the firms abroad as
well as for Indian R&D outfits. Let us
focus on a few of these.

Firms in the developed world still
view cultural barriers as one of the ma-
jor bottlenecks. They are also not sure
as to whether the confidentiality will be
maintained and the intellectual property
will be well protected. The technology
game has become very competitive
olobally. This has led to an interesting
shift in the perspective on the sources of
competitive technology. The access to
top-class R&D institutions in India will
be considered as one such source. In
such a situation, the companies do not
even want the others to know where
they are getting the external technology
from. Confidentiality thus becomes a
crucial consideration. In government-
funded institutions, with well-known
pressures on information disclosure and
public accountability, it may become
difficult to keep confidenttality, unless
some fundamental changes are made in
view of the nature of the forthcoming
business.

Institutions in India are today faced
with the problem of reduced budgetary
support from the government. Even the
best of the R&D institutions will get
rapidly obsolete 1f they are not modern-
ized on an urgent basis. If we want to
forge R&D partnerships with forcign
firms, say for instance, in the area of
drugs, then Good Manutacturing Prac-
tices (GMP) becomes a must. This calls
for an upgradation of our laboratories,
including facilities, controls, manuflac-
ture, processing and packing, to ensure
that they all mect the stringent require-
ments of safety, quality and purity char-
acteristics. Creation of GMP-approved
luboratories implies significant invest-
ments — but if we do not make them,
then there 1s no international business
that will be forthcoming,!

Many of the institutions have poor
shills in pateriting (an issue which is so
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vital that I will dcal with it extensively
later on), contracting and negotiations.
They also suffer from information barri-
ers since they do not have an operating
or marketing base in the developed
world.

One of the important requirements for
success in R&D as a business 1s the
necessily of having an operating and/or
marketing base in major markets. Tie-up
with technology transfer companies or
technology transter agents in the devel-
oped world, therefore, becomes ines-
capable. Today the word ‘agent’ has
acquired a bad connotation. But if re-
search has to be conducted as an inter-
national business, then we may not be
able to do away with agents all the time!
I wish to emphasize this since we may
not &t all know the real requirements of
the international markets in which we
wish to operate, and at the same time
these markets may not know about our
presence or even our existence!

In this connection it is important to
emphasize the crucial role of technology
forecasting and techno-market studies.
Technology Information, Forecasting
and Assessment Council (TIFAC) has
already networked the strategy of our
R&D institutions, industry and acade-
mia to generate more than 100 detailed
reports giving an emerging picture of
the emerging global possibilities for
India. Such activities need to be Inten-
sified since they can provide us good
leads. R&D institutions abroad work on
the basis of exclusivity. The publicly
funded R&D institutions in India have
been hesitant to offer these conditions.
Secondly, most of the laboratories lack
a legal back-up. We cannot maich the
powerful specialist attorneys hired by
multinational companies. Companics
abroad have professional negotiators on
their marketling and acquisition teams.
Ignorance of international markets as
well as regulations for products and
processes makes it difficult for us to do
marketing as well as to pul a price on
our intellectual property, Tgnorance of
cnvironmental and safety regulations as
well as ignorance of occupational health
regulations pose additional constraints.
Such 1gnorance can lead 1o fatlure of
attempts to do technology transfer to the
developed world and, worse stil, the
possibifity of getting into public Liabil-
Iy cases!

For publicly funded R&D institutions,
the requirement of obtaining approvals
of multiple government agencies cun
cause substantial defays. In a competi-
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tive environment, the speed of response
is of utmost importance. Therefore, all
these hurdles must be removed speedily
and the institutions given a fair playing
ground by debureaucratizing them and
giving them full flexibility and freedom.

In certain areas like biotechnology,
collaborative programmes entail the
exchange of genetic material. The recent
government notification on banning the
flight of indigenous genetic material to
developed countries, though done with a
perfectly good intention, will pose diffi-
culties in undertaking time-bound and
competitive industrial R&D with for-
eign partners, where time is the essence.
We need to logically and rationally re-
examine this issue so that we make sure
that we do not lose the benefits arising
out of our great biodiversity, but at the
same time we can add value and create
wealth by exploiting these rich re-
sources through serious international
partnerships.

IPR: the vexing issues

I come back now to the issue of patents,
which, to my mind, is most vital in the
international R&D business. Indeed,
skills in patenting, filing, reading and
exploiting patents will be most crucial
in the years to come, indian contribu-
tion to the pool of international patents
1Is negligible. This has to be incCreased
very substantially. et me discuss some
key issues in this connection.

The fundamental 1ssues will be about
the quality of research that we do. The
basic criterion for the grant of a patent
is that the innovation must have cle-
ments of novelty, non-obviousness and
utility. How much of the rescarch that
we do today, whether basic or apphed.
mcets ¢ven some of these basie criteria?
Many of the Indiun R&D istitutions
and industria) firms have so far focused
on imitative research or roverse engis
neering. low do we wrn them around
s0 that they move on to innovaune te-
scarch or forward engincenng?

Creating  top-classy professionals  in
patent werting s the tirst requirement.
Faday our kunowledee about weiting and
reading patents is very poor Nether can
we properly protect our inventions por
can we understand the unpheetbons of
the patents granted W our competitors
Thus, we may have a good invention,
but we cannot cttectively protect it by
patents fited abroad as many of the pat-
cnis wiitten by our professwonddy coultd
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he castly crrcumvented. How do we
create, within our system, a cadre of
top-class professionals who will fight
these batties” These are the bhurning
questions

Patent attorney s arc one of the highest
paid professtonals in the West Orga-
nizations such as the Certified Institute
of Patents Agents in UK produce high-
quality patent professionals. An aspirant
Jdestrous of making patenting as as his
professton has to pass a highly com-
pcetittve examination, which consists of
papers in science, engineenng, drafting,
infringement and a host of related areas.
We have no such system in India. We
will have to quickly move on these.

Intcrnational patenting is an expen-
sive business. In view of the budgetary
constraints. a time will shortly come,
when 1t will be difficult for individual
institutions to file and maintain large
number of patents abroad.

The importance of patents in conduct-
ing international research business can
be illustrated with the NCL example.
Till 1989, NCL did not have a single US
Patent, and our foreign earnings had
also been very marginal. Ever since
1989, the flow of US patents started.
This has resulted 1n a progressive in-
crease 1n NCL’s foreign contracts as
well as our earnings. Incidentally, NCL
files the highest number of patents from
a single R&D outfit from India today.

We will spon start running into com-
plex difficulties. Let me share again
NCL’s expcrience. Exxon and Hocchst
today hold nearly 50% of over 400
global patents on metallocenes, a cata-
lyst which will have tremendous impact
in future on polyolefin polymers made
by the counventional Ziegler — Natta
catalysts. Exxon even sues new compa-
nics entering this field for violation of
their patents to pre-empt any future
competitions in this area, NCL is now
faced with an interesting difficulty. It
has a novel innovation in metaliocenes
but is finding it difficult to break the
tortress of 400 strong patents! This is
just an indication of the difficultics we
will be facing by the year 2005! We
really nced to gear ourselves up fast to
face these challenges.

In the arca of biotechnology, there are
special difficulties. India does not have
a national facility for depositing micro-
organisms, which is internationally ac-
credited. This would mean that 1f we
have to take a patent in this area, we
would have to deposit our strains in
soime of the authorized depositories
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abroad, like the ATCC. We, therefore,
need to create an accredited facility as
soon as possible. Signing the Budapest
Treaty, thercfore, assumes priority.

Some concerns and cautions

The drcam and vision that has been
portrayed by me could be realized only
if the basic premise that we will con-
tinue to have strong, viable and relevant
S&T base in India remains valid. Some
indicators that we see have caused an
anxiety in the minds of the scientific
community. Over the last 5§ years our
investments in S&T have declined from
1 1% of GNP to 0.86% of GNP, just at a
time when our neighbours like Korea
are progressively trying to push their
investment up to 4% of GNP. Apart
from reduced investments, there 15 some
feeling that there has been a reduced
attention paid to issues on science, the
needs and the demands of the scientists
and so on. Especially important 1s the
feeling that our modern institutes are
decaying for want of support and mod-
ernization Therefore, the confidence in
the scientific community that the nation
expects the scientists to be on the centre
stage and play a crucial role in nation’s
development needs to be reinstilled. The
government will have to urgently an-
nounce plans to revitalize¢ and modern-
ize the Indian S&T force to make it
globally competitive and 1mplement
these plans.

| wish to emphasize that eventually
all efforts on industrial research and
development in India must be aimed
towards making the Indian industry
globally competitive. This would imply
that the R&D institutes in India will
have to draw out a balanced portfolio of
business which includes international
collaboration efforts c¢oupled with a
major focus on Indian industry. It is
also clear that leading companies from
the developed world will seck the very
best minds that are available 1n our
publicly funded R&D institutes. But we
must also ensure that the same skills are
available to the Indian industry too. i

In this connection 1t is rather interest-
tng to see that the Indian industry so far
has been lukewarm to the idea of using
the Indian S&'1 talent. In contrast see
the statement by the GE Chairman Jack
Welsh hittle earlier. where he compli-
ments the fully developed S&T infra-
structure in India and wants to use it for
the development programmes of GE!

i . -

The message is clear The Indian indus-
try will really miss out if they do not
¢stablish organic linkages with centres
of excellence in India by valuing R&D

The emergence of R&D centres in
India by multinationals needs to be
viewed in a perspective also. With super
altractive remunerations, world-class
facilities and cutting edge and chalieng-
ing problems many top brains from the
S&T communitly wiil be attracted by
these centres It 1s absolutely essential
that the Indian R&D institutes urgently
create an intellectually stimulating envi-
ronment, where young minds could be
challenged and performers could be
rewarded handsomely.

Internationatization of R&D must
lead to wealth creation in India. If only
routine services and contract research is
offered on comparatively low rates
commensurate with our salaries, then we
will not achieve these goals. What is
important, therefore, is to ensure that we
offer globally competitive knowledge and
us¢ brain hours rather than man hours
while pricing our intellectual property.

We will also have to worry about
competitions which will be emerging in
Asia itself. Philippines, Taiwan and
China are making serious bids to enter
the global software industry. In biotech-
nology, Tarwan and Singapore ar¢e much
ahead of us. We also should not under-
estimate China in the long run as far as
process technology is concerned We
have only a narrow window of oppor-
tunity before some o¢f these countries
cover up their deficiencies like lan-
guages problems. modern management
practice, etc., and surge ahead of us. To
seek a lead initially may be easy but to
maintain it is going to be tough.

Next actions

Being a born optimist, | have portrayed
this grand and bold vision of India as a
global R&D platform. But how do we
get there? There are urgent actions that
the government, industry and the public
R&D institutions need to take in order
to make things happen, and happen
quickly. In what follows, I suggest 10-
point plans for the government, for the
industry and for the public R&D institutes.

Government

]. Review and restructure S&T priori-
ties with special emphasis, among other
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things, on the global competitiveness of

[ndian S&T and Indian industry.

2. Enhance in a stagewise manner the
national investment in R&D, which has
fallen sadly in recent years. Instll a new
sense of confidence in the S&T com-
munity. Propose plans to minimize brain
drain, maximize brain gain and network
Indian brain banks around the world.

3. Restructure and debureaucratize the
universities and publicly funded R&D
institutions, giving them  flexibility,
freedom of operation and also {inancial
autonomy. Especially examine the rele-
vance and quality of industrial R&D in
publicly funded R&D institutes and
their relevance in the changing context,
Modernize select universities, R&D
institutions, etc., in a way that will give
them a fair playing ground.

4. Promote measures, including at-

tractive {iscal incentives and innovative
governmeni~industry partnerships, to
increase the share of the Indian industry
in R&D. which 1s miniscule today.
5. Dmphasize technology-led exports
as well as eaport of technology. Create
fiscal incentives and simplified proce-
dures for export of technology for in-
dustry as well as industrial R&D
institutions, similar to those that exist
for exporters of goods.

6. Join the Paris Convention as well as
the Patenl Cooperations Treaty. Also
sign the Budapest Treaty.

7. Establish c¢lectronic databases ex-
changing patent information nattonwide,
The networks spanning transnational
boundaries should interconnect all the
industrial R&D players in the game.

8. Reform and modernize the patent
office {as well as the patent officers)
and allied institutions in a massive way.
[.aunch a multiprongced attack on patent
and TPR ilhiteracy. Launch a massive
mission which will include many simul-
taneous efforts such as creation of Na-
tional Patent Promotion [und. a
National Patent Institule, ete.

9. Work out an attractive package of
fiscal incentives for inlernational patent-
ing for industry. This could mmvolve
suitable tax provisions, writing off of
cxpenses  on international  patenting,
giving special tax concessions to con-
sultancy lirins dealing with 1IPR, et
10. Promote measures by which tech-
nofogies which caploit our resources
and »kills, rather than our markets, are
brought into the country,
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Industry

1. Look at technology, rather than just
markets, as an inStrument of growth.
Increase substantially the expenditure
on R&D.

2. Use research and academic institu-
tions as ‘idea generators’ as well as
‘window on knowledge™ on the rest of
the world. Forge organic linkages with
them.

3. Create a massive ‘demand pull’ on
the Indian academia and R&D laborato-
ries. Chatlenge them with tasks and
fargets.

4. Evolve strategies on technology-led
exports as a means of value addition and
growth.

5. Bring ‘export of technology’ on
agenda. Make international competitive
bids for generation and export of tech-
nology by joining with public R&D
institutes, whose strengths could be
synergistically used.

6. Value ‘knowledge’ and respect in-
tellectual property. Inculcate patenting
culture and build patent literacy within
the organization.

7. Identify ‘core competencies’ and
‘enabling technical skills’. Gain visibil-
ity and credibility in these areas by
creating a strong international patent
portfolio.

8. Join in a massive exercise of tech-
nology forecasting to determine the
tong-term trajectories to be followed for
competitive strength,

9. Explore opportunities for rgsearch
as a business worldwide and create new
niches by gauging and bcnchmarking
the internal strengths.
1. Participate actively and conscien-
tiously in the effort to take a due share
in suppaorting research and higher cdu-
cation in the country.

R&D institutions

1. Dcbureaucratize, professionalize
and modernize the laboratornies and, es-
tablish organic linkages with the Indian
imdustry.

2. Loter into and enhance the glebal
business by apgressive marketing dand
establishing  innovative  ¢hannels  of
communication,  Note that  technical
personnel abroad of Indian origm are
valuable assets. Ideaudy “champrons’ (n
collaborating vrpanizations
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3. Recognize the facilitating and pro-

motional role of financial institutions
and form R&D institutions/financial
institutions/industry nexus,

4. Create incentives and reward sys-
tems for S&T personnel undertaking
industrial R&D.

5. Engage professionals for technology
marketing who can act as innovation
facilitators. Whenever feasible, establish
commercial arms of laboratories to fa-
cilitate marketing.

6. Evolve guidelines for early-stage
tdentification and valuation of IPR and
debureaucratize the internal processing.
Evolve methodologics and proccdures
for the capture and formal documenta-
tion of IPR.>

7. Establish internal assessment mech-
anisms to assess the clements of nov-
elty, non-obviousness and potential
cconomic benefit, which are the essen-
tial pre-requisites of a patent.

8. Undertake a worldwide patent
secarch and techno-market survey prior
to initiation of R&D. Undertake tech-
nology forecasting cxercise and use the
forecasts for targeting trajectorics of
action.

9. Create systems for management and

marketing of patent portiolios. Build the
cost of patenting into R&D costs, which
can be recovered from the contracts.
10. Be market-driven but also drive the
markets with i(nnovations of ciplosive
creativity, Move to the path of “forward
engineering’ rather than routinely fol-
lowing the¢ path of ‘reverse engincer-
ing’.

Concluding remarks

I do understand that this has been a long
and claborate lecture, but T dehiberately
wanted it 1o be that way. | helieve that
this is an important point in our history,
where we must took at the present as not

just a mundane extension of the past but

as an exciting launching pad for a preat
future. T bave strong beliel that the vi-
sion of India as a plobal R&D plaform
would matertalize, and 1t would mate-
rialize sooner than we expect, provuded
we move saifthy and with deternaae
lton
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