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Science in the Future of lndia 
C. N. R. Rao 

A s a developing nation, India faces a situation that may be unique among democratic 
countries in recent human history. On the one hand, it is committed to taking care 
of the minimum needs of a huge and rapidly growing population. On the other, it 

must compete with the most advanced countries in a global economy. Unfortunately, it is 
becoming increasingly difficult for Indian researchers who work at the cutting edge of 
science and technology to do their jobs well because of the poor infrastructure and facili- 
ties at most institutions, in particular the universities.. As a result, the gap in the level of 
science and technology between the advanced countries and India is increasing. 

Why is that the case? There are several reasons. A 
: disquieting tendency in India and in many of the devel- 
j oping countries is the increasing disinterest in science 
: among the younger generation. Many colleges are clos- 
i ing down science departments because students prefer 
1 to take courses in management, commerce, and related. 
; areas. And there are fewer bright students studying for 

"India ... has 

to develop its 
careers in science and engineering research or higher Own experfise at  
education. This situation has to be remedied by pro- 
moting talent and by offering incentives. ~t is likely that the highest 
the vast population of India and other developing coun- 
tries harbors more than a few geniuses, possibly future I#  Level .... 
Faradays and Newtons. But we have to find them and 
encourage them to pursue science. 

The situation facing universities is quite depressing 
L 

because of deteriorating facilities, poor administration, vested interests, and overemphasis on 
examinations rather than education. Although institutions that provide a proper environment 
and facilities continue to attract young scientists in spite of modest salaries, they are negligible 
in number. There has also been a downward trend in basic research in the past few years. India 
will face a no-win situation unless there is a radical structural transformation of the system. 
Oppressive administrative practices, political interference, and personal animosities tend to 
impede creativity and innovation, as in most other developing countries. The bureaucratic pro- 
cedures that run the country have hardly changed from the days of British rule. They are the 
same cumbersome institutions for science, revenue service, and municipal administration. 
The labynnths in the government buildings, and the mountains of files piled high within 
them, make one shudder. It takes 2 years or more to obtain a grant, and government depart- 
ments are generally not responsive to scientists, especially those of the younger generation. 

In spite of major gains and accomp1ishments,1ndia remains poor k d  bac&d, with in- 
numerable problems and challenges fueled by its burgeoning population. Science has much 
to contribute toward creating a nation that is economically sound and where social justice 
prevails. Because science has become a key component of communication in the world at 
large, a nation unable to speak the language of science cannot adequately deal with other 
nations in matters of vital interest. It has therefore become incumbent on even the smallest 
or the poorest of nations to have an optimal science base and the associated institutional 
structure. A majority of the population in India has yet to become literate and develop the 
scientific awareness needed to face new and difficult situations. Scientific literacy is equal- 
ly needed among the educated citizens, including politicians and administrators. 

To achieve these goals, pragmatic efforts are essential on several different fronts. First 
. and foremost is the need to carry out programs in science and technology that focus on the 
! minimum basic needs of the common person and on the promotion of sustainable develop- 

ment, which will provide meaningful employment, particularly in rural areas. The country 
also must develop an adequate infrastructure for energy, transportation, and cornrnunica- 
tions. A large country such as India faces an additionalchallenge. It has to develop its own 
expertise at the highest level, at least sin a few chosen areas of science and technology, so 
as to be able to compete and excel in the international arena. India has to invest much 
more in education [6% of gross domestic product (GDP) rather than the current level of 
around 3%] and in science (about 2% of GDP rather than 0.9%). It is only by making use 
of a strong knowledge base that India can ever hope to become a great nation. 
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