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Biotechnology sector in India: strengths,
limitations, remedies and outlook

S. Natesh* and M. K. Bhan

The establishment of an independent Department of Biotechnology within the Ministry of Science
and Technology as early as 1986 helped in creating a scientific workforce, a large infrastructure
network, and strong support to R&D in life sciences. The private sector with several home-grown
companies, meanwhile, has done well mainly leveraging its strengths in services and manufactur-
ing. Its strong impact has been on promoting low cost vaccines and other novel healthcare products
and forcing price reduction on bioproducts of MNCs. Clearly, it is time to take decisive steps towards
discovery and innovation and yet in doing so, India faces several barriers. In September 2007, the
government approved the National Biotechnology Development Strategy, which seeks to build
coherence and connectivity between disciplines, bring together the variegated skills across sectors
to enhance synergy and address a number of challenges. Many of the promises made in the strategy
have already been acted upon. The national government has taken several bold and far-reaching
steps on a hitherto unprecedented scale. In that sense, India is engaged in a phase of ‘operation
rational redesign’ of its science enterprise, firmly committed to knowledge creation and applica-
tion. Whether and how far it succeeds depends on a number of factors. Judging by recent develop-

ments there is reason to believe that the country will rise to the occasion.
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BIOTECHNOLOGY is an umbrella term that covers a wide
spectrum of scientific applications used in many sectors.
It must be seen in the context of a large number of other
disciplines and technologies such as systems biology,
synthetic biology, bioinformatics and nanotechnology,
whose convergence will drive new products and tech-
nologies in the future. It has been described as a classic
example of “disruptive technology’!, similar to the steam
engine, electricity or information technology. Disruptive
technologies are often initially resisted because their
potential is not recognized, even as large pharmaceutical
companies initially dismissed biotechnology in the be-
ginning. The global biotechnology industry is now at the
beginning of a technology curve whose upside potential
appears limitless. Governments around the world are em-
bracing biotechnology as the next driver of innovation
and economic growth. Biotechnology is already beginning
to usher in complex, rapidly emerging and far-reaching
new changes in several areas, particularly food and nutri-
tion security, healthcare and environmental sustainability.
It has at the same time sparked-off a number of contro-
versies. These range from seeking an optimal balance be-
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tween rewarding innovation and ensuring the broadest
possible access to the benefits of biotechnology, ethical
issues related to “modifying life’ and “playing God’, as well
as concerns related to environment and health safety.
Society at large has to learn to grapple with these through
effective and transparent application of science-based
processes to address these vexing issues. In addition,
generation of employment, creation of intellectual wealth,
expansion of entrepreneurial opportunities and augment-
ing industrial growth are a few compelling factors that
warrant a focused approach for this sector.

Global biotechnology

Over the last two decades, world biotechnology has been
dominated by the US and Japan. US-based life sciences
companies generate a lion’s share of over US$ 500 billion
in revenues?, followed by Japan. Recently, other markets
are looking up as well. Between 2000 and 2005, govern-
ment research and development (R&D) expenditure
recorded double-digit growth respectively, in Western
Europe and Asia Pacific, whereas in North America it re-
corded a more moderate growth of 6% (ref. 3). The venture
capital investment in the biotech industry surged to US$
3.7 billion in 2004, up 31% from US$ 2.8 billion in 2003,
as private equity investors continued to view life sciences
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