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Science and technology for sustainable

development

Ashok Khosla

Despite massive input of public funds into scientific research, the lives of the majority in India
remain largely untouched by the products of modern science. The causes for this lie primarily
within the distorted priorities that characterise the national development process, but also within
the attitudes and commitments of the scientific community itself. The primary function of science
today has to be the eradication of poverty and regeneration of the environmental resource base.
Both these goals can easily be achieved if we set up more appropriate institutions for the innova-
tion and delivery of goods and services that directly respond to the basic needs of the people.

The background

The fifty years of independence and planned develop-
ment have taken India several steps forward in various
areas of human concern. Indeed, the increases in food
production, the diversity of our energy, industrial and
commercial sectors, and the breadth of our scientific
endeavour are widely and justifiably held up as exam-
ples of achievement unparalleled in history.

In these fifty years, the official figures show that liter-
acy has gone up from 17% to 55%, steel production
from 1.5 million tonnes to 25 milhon tonnes, electricity
generation from 3.5 million kW to 90 million kW, and
grain production from 50 million tonnes to nearly 200
million tonnes.

Some 10 million Indians can today consider them-
selves a part of the global elite, holding their own on
every front: material possessions, energy consumption,
physical comfort, mobility, wealth and world-wide in-
fluence.

Another 100 million people live in relatively comfort-
able economic circumstance, comparable to those 1n
middle income countries. And perhaps yet another 200
million manage a passable existence, with access to
television, telephones and modern transport — if not pri-
vately, at least through public facilities.

As a nation progressing towards becoming a modern
technological economy, we have something to be proud
of.

And our scientists and engineers can well take their
fair share of credit for this achievement.

The reality

The flip side of the development coin 1s however not so
pretty.
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A large majority of our people are still on a never-

ending treadmill of poverty and deprivation.

The remaining 600 million of our fellow citizens live in
conditions that vary from the sub-human to the abysmal,
comparable to the least developed economies on earth.
Almost none of these people have drinking water
sources or toilets in their homes, let algne electricity
connections or other modern amenities for their most
basic day-to-day needs. Many among the last 300 mil-
lion, which comprise a population greater than that of
North America or Europe, do not have proper homes;
nor access to safe drinking water within reasonable dis-
tance of their dwelling or virtually any product resulting
from modern science beyond safety matches, kerosene
lamps, bicycles, transistor radio, etc. and practically no
access to any service.

In the language of science, these numbers are astro-
nomical. For example, our country has:

— more than 400 million people living below the pov-
erty line;

— more than 300 million people with no access to safe
water supply;

— more than 700 million people without proper sanitation;,

— more than 150 million people without proper homes;

— more than 500 million people without electrical con-
nections,

— more than 400 million people who are illiterate;

— more than 1,500,000 children who die each year be-
fore their first birthday.

Each of these numbers is now more than double of
what it was at the time of independence in 1947.
And each is still growing.

The ivory tower

Few decision-makers and even fewer scientists in our
country seem to be aware of this rapid downhill slide.
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For most of them, the explosion in the numbers of 1llit-
erate, houseless or poor in the 50 years of so-called so-
cio-economic development is a fact completely
lost within the selective statistics of national achieve-
mendt.

The best response most officials can offer is, there
are, of course, many more people now.

But, that precisely is the point. There are more people
because there is more poverty. And there are more poor
people because most of them have been by-passed by
the so-called ‘development process’. It is this victous
cycle that our plans and policies have nurtured — or, at
least, have chosen not to break. And the scientists have
stood by, unable to create a meaningful role for them-
selves in this development process.

Even a cursory look at the plan allocations for pro-
erammes which can create lasting improvements 1n the
living conditions of the poor will quickly show why this
is so. There is virtually no money for them. Or for the
scientific research needed to make these programmes
more effective. . |

But there are vast allocations for poverty alleviation.

Indeed there are: to respond to the emergencies and
‘natural’ disasters which take place with frightening
regularity, to provide temporary work, and to construct sub-
standard houses, roads and civil works that disappear as
soon as the rains come. Most of the money allocated never
reaches the so-called ‘beneficiaries’ anyway.

And vast is a relative word. Per capita, these funds are
pitiably inadequate to meet even their own ill-conceived
objectives.

The question is: how long will it take for us to realize
that these palliative measures aimed at superficial cures
cannot possibly have any long-term impact. Without
deeper, structural changes, the economy cannot provide
sustained benefits for those who need these the most. And
even if it could, the practical realities — massive leakages,
inadequate information and the bunching up of expenditures
in the last two months of the financial year — ensure that
nothing of permanent value will ever reach the poor.

Until a transition is made to those socio-economic
conditions where a much larger proportion of our citi-
zens can share the fruits of modern development,
‘development’, inevitably and inexorably, is and will be
a losing proposition.

There exist many underlying causes for this mnexcus-
able state of affairs, but growing population 1s not onc
of them. Continued and unabated rise in population 1is
the result, not the cause of our gradual slide to impover-

ishment and under-development.

The causes of under-development

This trend is clearly not tenable, nor can the present
system which has led to it form the basis of sustainable

development.
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The failure of devclopment, and the role of science 1n
it, can primarily be ascribed to inadequate policy-level
attention to;

— the provision of basic social services such as health,
education and shelter, not necessarily by govern-
ment-run programmes;

— the changes needed in the structures of society,
economy and government — most of which are con-
tinuations of centuries-old colonial practices, un-
suited to the needs of today; |

— the need to create systems of local governance and
empowerment of communities to design their own
futures; |

— the choices we must make among possible develop-
ment goals and technological options;

— the national priorities for scientific research.

In more specific terms, the shortcomings of our past
development planning can be ascribed to an over-
reliance on imaginary goals such as some arbitrarily
chosen growth rate for agricultural, industrial or na-
tional development. Most development planning pro-
grammes have ignored the real (natural) resource issues,
since the term ‘resource’ in planning practice has gen-
erally come to refer only to the amount of money avail-
able. These have also ignored the human, cultural and
other issues that can only be understood with greater
participation of the people, for whom development 1is
being ‘planned’. Moreover, the past (and existing)
planning methodology has essentially been designed to
make the rich richer and the poor poorer and alienating
both from the land and its natural resources.

Another set of problems comes from the paternahstic
form of government we have established, in which pub-
lic sector agencies provide large numbers of services
which should be provided by individual or corporate
effort. With heavy reliance on massive bureaucracies
and huge subsidies, the people of India have completely
lost any sense of ownership or control over their lives.
The scientific community too has fallen into the trap of
expecting unlimited support from society, without In
return helping solve its problems.

Also we have justified our inattention to the nceds of
poor people with intellectual arguments about ‘the lack
of absorptive capacity' of the rural sector and its rela-
tively Jow purchasing powcer. Almost no practical ctfort
has been made to test these assumptions in @ dispas-
sionate or objective manncr. There ts ample evidence to
show that the rural poor wish to, and can, improve thetr
lives, provided they too have access 1o technological,
financial and institutional resources.

Finally, perhaps the greatest tragedy in this profound
failure lics in the miniscule role our country has geven
to science and technology for solving the problems of
poverty.
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The alternatives

Unquestionably many of these causes and factors are
linked with the central issue of population growth. How-
ever, the way out of this problem s perhaps to redcfine
the goals of development.

To balance the growth in population with the oppor-
tunitics offered by development and the limits imposed
by environment, development action must be designed
directly to:

— satisfy the basic needs of every citizen;

—~ fulfil the potential of our children;

— raise the status and self-determination of women;
— create opportunities for meaningful work for all;
—~ enlarge the possibilities for social advancement;

— enhance the personal security of old people;

— facilitate access to the means of family planning.

Not only is a demographic transition required, but also a
solution to all the above mentioned goals requires inputs
from the best possible science. The time to change di-
rection 1S How.

The malaise of Indian science

Every scientist in the country can provide a view of why
science in our country is not what it should be. Most
such dcbates however, end up in the air with arguments
about ‘the difference between basic science and engi-
neering science’, ‘the need to support blue sky research
versus practical research’, and *how science 1s not the
same as technology’. However, in the real world of de-
cision-making, everyone understands that we need both
pure and applied science. Although in a poor country
like India, the first meaning of science has to be the
application of the scientific method to the solution of the
most pressing day-to-day problems of the people -
satisfaction of their basic needs and conservation of
their resource base.

There are, of course, other analyses of what alls sci-
ence in India. Some claim that the emphasis of science
in our country on theory and the avoidance of the practi-
cal is a result of our long, brahminical traditions. This
may be so, but the insight hardly helps us find immedi-
ate, operational solutions,

Others cite the hierarchical and autocratic structures
of our scientific institutions which prevent younger and
more creative scientists from actualizing their potential.
This is also true; but science in this regard is merely
afflicted by a failure of human rclations which 1s true for
all our national institutions.

Still others suggest that the poor infrastructure and the
bureaucratic red tape, which prevents scientists from
working efficiently, is the main handicap of Indian sci-
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ence. This 1s also true, but 1t 1s the scientists who have
chosen to pursue their narrow Interests and to leave the
control over decisions, crucial to their enterprise, to
others.

Yet others mention the lack of job opportunities. This
acain will continue to be a fact as long as scientists can-
not recognize that it is they who must create opportuni-
ties for others and thus for themselves as well.

Criticisms of Indian science, such as these, are fre-
quently heard and have been heard for the past three
decades at the numerous symposia on subjects like ‘The
Problems of Indian Science’ and ‘Why have Indian sci-
entists not been able to make a contribution to national
development?’. Almost all of them address the superfi-
cial symptoms and rarely tackle the root causes.

Eminent scientists often complain of inadequate
funding and lack of support from society for their valu-
able endeavours. However, few are in a position to de-
scribe what their community actually contrtbutes in
return for such support. Scientists clearly feel no more
compulsion to be accountable than any other privileged
group in our country.

While the younger scientists cannot look beyond their
salaries, promotions and trips abroad, the older ones
spend their time climbing the professtonal ladder, pre-
paring their post-retirement pastures and keeping the
younger ones in their place. Very few scientists are pre-
pared to place their science at the service of socrety.

The roots of failure

The root causes underlying the fact that Indian science
has made so little impact on the lives of our people are
so numerous that a short list of the more important ones
can only be arbitrary.

First, there is very little science that can be truly
called ‘Indian’ science, grounded in the realities of our
own country. The great bulk of the work that goes on in
our laboratories is imitative. Given the resources put
into our science, the output of genuine breakthroughs
and opening of new scientific fields of inquiry 1s pitiably
low. Science in India has now become a default occupa-
tion for those who could not get into the IAS or busi-
ness — or, at the most, a passport to emigrate as far away
as possible. This means that studying science at school
or college is no longer considered socially desirable.

While there is unquestionably room for basic research
of a much higher order and in many more fields than
exists today, the quality and mix of R&D eftorts must
now be radically changed. The change must favour indi-
genously designed programmes, based on indigenously
defined goals. Apart from the relatively successtul sci-
entific efforts in the field of agriculture, virtually no
scientific institutional framework presently addresses
the problems of sustainable national development. The
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host of evaluations and review committee reports over the
past three decades have, by and large, addressed minor,
peripheral and irrelevant issues rather than provide sug-
gestions for the deep structural changes required.

The imperatives of sustainable development now re-
quire us to redesign development so as to benefit the
largest possible number of people. This will require
complicated and difficult decisions on consumption
patterns, investment allocations and other socio-
economic choices which lie outside the direct purview
of science policy itself. However, the scientific com-
munity will have to play an infinitely stronger role in
helping the Government and the people of this country
in making this transition. This can only be done by a
massive increase in expenditure on research aimed at
solving the problems of the poor.

The immediate job of relevant science and technology
is to enable India to eradicate poverty while strengthen-
ing its competitiveness in the global economy. Govern-
ment policies for science must build up a solid
institutional capability to undertake new kinds of 1nno-
vation that can enable us simultaneously to meet these
twin objectives. Existing S&T structures need to be
transformed to meet today’s needs; new ones need to be
created to get the country ready for tomorrow. To make
this happen, our policy-makers must broaden the spec-
trum of planning inputs they are getting. They can no
longer rely only on the advice of the mutually-
supportive and well-entrenched scientific establish-
ments. We need to bring in a much larger range of
younger scientists who are more in tune with the reali-
ties of today and who can articulate the wider needs of
the nation as well.

External factors

The ‘external factors’ are those policy interventions,
institutional frameworks, ctc. which lie outstde the con-
trol of the scientific community, but which nevertheless
impact the scientific enterprise.

Perhaps the most fundamental among these 1s the
choice of societal goals. Few nations have been able to
define their overall objectives in specific and concrete
terms, and India is no exception. However, implicit
choices are constantly made by any socicty whenever a
specific policy or decision is made. The underlying pat-
terns which emerge from an analysis of Indian develop-
ment planning decisions clearly show an 1mplicit bias
towards issucs concerning the more privileged of our
country, and this has deeply influcnced the choices and
decisions relating to science and technology.

Another fundamental set of largely implicit choices
relate to the selection of technology, and thus to the way
we manage resources and impact the environment. In
almost every sphere of life, there are many possible
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technological solutions. Given the differences in factor
endowments (land, labour, capital, etc.), in culture and
in social expectations, the choice in any case should be
endogenous. In India, we have tended largely to adopt
solutions which were adopted earlier elsewhere, usually
in the West. The shortcomings of many of these solu-
tions are beginning to be apparent and many groups in
the countries of their origin have started questioning
their value. As 1n their adoption, so in their rejection
India lags behind.

The third major external factor i1s institutional design.
For a variety of reasons, our choice of organizational
frameworks for science invariably betrays deep cultural
prejudices. The existing and unquestioned assumption
that the only possible way to make progress is to depend
on the public sectors,  whether 1t 1s to innovate, teach,
produce or distribute, 1s a fallacy which our country is
paying dearly for. Government policy on science and
technology appears to be blind to virtually any possi-
bilities for innovation or R&D outside government or
publicly-controlled institutions. The fact that these pub-
lic institutions have tremendous 1nefficiencies and in-
herent losses, and that other mechanisms may be far
superior for producing effective and timely results, need
to be explored.

Unless these external factors are changed, the specific
interventions to improve the doing of science in our

country can be no more than a superficial, unproductive
eXEercise.

Internal factors

Among the ‘internal factors’, namely those which are
amenable to decision-making processes within the sci-
entific community, certainly the most important are the
relevant priorities and allocations assigned to different
S&T areas. Society supports scientists in their work be-
cause of an expectation that the returns will amply pay
for the investment. Looking at the allocations for the
different sectors in the economy, clcarly the assumption
among our scientific decision-makers is either that only
the rich can make use of scientific innovations or that
science has no possible relevance to lives of the poor.
But, the priorities in allocation in the future will have
to be radically different from what they have been over
the past 50 years, We nced at least two orders ol magni-
tude increases tn expenditurcs on rescarch and develop-
ment for the problems of over 650 nmulhon fcllow
citizens who have traditionally been entirely ignored.
The sccond internal factor which primarily mmpacts
the possibilities for application of science to practical
probiems is the fack of linkages between the mmnovation,
production, and marketing processes. Nerther in the
conventional scientific institutions (CSIR, 1ITs, uni-
versities or other publicly-funded rescarch organisa-
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tions). nor 1n ‘Science for Society’ does there exist a
single mechanism for getting needed products and proc-
esses into the market on a large scalc. Less than half a
dozen existing corporate R&D institutions are capable
of addressing this problem effectively, and even these
require cxtensive restructuring.

Moreover, major redesigning s required for the man-
agement of our scientific institutions so as to overcome
the difficultics faced by scientists as described by them-
selves and enumerated in the section above, ‘“The mal-
aise of Indian science’.

The problem of national, academic and industrial re-
scarch laboratories can only be addressed by fundamen-
tal changes 1n their mandates, stated objectives,
personnel policies, infrastructural endowments and re-
sult orientation. The evaluation of their performance
must allow for the lead time any scientific discovery must
have before becoming successful in the market. It is for
this reason that 50 years of public R&D, costing several
tens of crores and nationwide efforts, have not been able
to produce improvements in handloom technology, which
were recently achieved by a small corporate R&D eftfort
involving a tiny team of young technologists with a
budget of Rs 10 lakhs and a timescale of two years.

The responsibilities of the scientific community

Another issue confronting the scientific community in
India is the particular responsibility it has, because of its
knowledge and expertise, to identify emerging issues
and alternative approaches for sustainable development.
The community as a whole has to play a much stronger
role in this respect, and the institutional frameworks
needed for this must be strongly supported by Govern-
ment, even though they might be the cause of consider-
able inconvenience at certain times.

While export orientation and internationalism are-ex-
tremely important 10 maintain the quahty of science and
technology in the country, the future scientific thrust
areas must be geared to the indigenous needs for devel-
opment, and must be indigenously chosen by the scien-
tific community. Self-reliance must not be sunply a
planning shibboleth but a fundamental movement for
grass-roots involvement in the identification and solu-
tion of people’s material problems.

The problem of absorptive capacity has to be solved
by investing in entirely new kinds of institutions, capa-
ble of using the methods and tools of modern science to
focus on the real 1ssues confronting our nation: poverty
removal, population growth, and proliferation of re-
source depletion.

The distinction between basic science and applied sci-
ence i1s spurious to the 1ssue ot sustainable development,
An effective scientific effort for a positive impact on
sustainable socio-economic development has to take into
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account scientific excellence with soctetal relevance,
professional reward systems that attract the very best
scientists for research on societal problems, and effi-
cient management systems.

Thus, 1n future scientific research institutions must go
beyond the traditional and irrelevant dichotomies, such
as:

— The public vs the private;

— The big vs the small;

— The modern vs the traditional;

—~ Basic research vs applied research.

Technology for sustainable livelihoods

To be more specific, the central goal today for any de-
veloping country must be 1o create sustainable liveli-
hoods, rather, large numbers of sustainable livelihoods.
For example, to close the unemployment gap by the year
2010, India will need to create more than 12 maiilion,
perhaps as many as 15 million, off-farm jobs each year,
starting today.

The second goal, for India at least, 1s to accelerate the
rate of growth of its economy. While the nation’s plan-
ners debate whether this rate should be 6% or 7% per
year, eradication of poverty within a reasonable time-
frame will require growth rates in the double digit re-
gion, perhaps as high as 15-18%.

The ‘modern’, formal sector is not capable of creating
this many workplaces. Or these kinds of growth rate.
Today, 1t can hardly create one million jobs and 6% real
economic growth.

The reasons for both these failures lie tn our industrial
structures, which we have adopted, without adaptation,
from the West. The capital costs are too high and the
gestation periods too long. The average cost per work-
place created exceeds $ 100,000. In India, plants of this
kind can take two to six years to bring into operation.

Further, because of labour problems, the technology 1s
specifically designed to replace labour by machines; to
decreate jobs, not to create them; and to exclude the
poot, the unskilled and the marginalized. Thus with
continued emphasis on large industries, the numbers of
unemployed can only grow over time.

There are, of course, sectors for which the economies
of scale only work with large, mechanized units. These
probably include steel-making, oil-refining and auto-
mobile manufacture. But, despite the admonitions of
economists, most industries can be commercially viable
even at quite small scales. Even if the full costs of the
processes and tesources used in manufacturing and de-
livering products is taken into account, and no subsidies
are allowed for energy, transportation, financial and
other services, small-scale production can become
highly competitive.
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In any case, only small and micro-enterprises (SMEs)
can do the job that needs to be done on the job front.
What 1s more, they can also accelerate economic
growth. Since their return on investment 1s usually much
higher than for a larger industry and, need only small
amounts of capital and gestation tor each unit, they can
proliferate much faster.

As evidence of this, SMEs already form the backbone
of national economy. They account for more than 60%
of the industrial production in India, and for more than
65% of industrial exports. They account for more than
70% of industrial employment. They could account for
an even larger share but for the price distortions intro-
duced by highly skewed subsidy systems and infrastruc-
ture investments. |

However, being small, dispersed and largely unregu-
lated, their environmental and social impacts are often
quite negative. To overcome this, they need access to
better technologies as well as other supports.

Many of the technologies that are needed for such en-
terprises already exist. So do the markets for their prod-
ucts. What prevents such enterprises from being set up
and becoming profitable is lack of financial capital, in-
frastructure and marketing channels. Much more public
investment is needed to provide these, but probably not
nearly as much as is being made today for the benefit of
large, urban industries.

Even without all these conditions being fulfilled, if
SMEs had access to adequate technology, credit, mar-
keting channels and management expertise, they would
largely overcome the other barriers. For enterprises to
be profitable and sustainable in the longer term, they
need to set up basic production and marketing facilities
which cannot be done without a basic minimum 1nvest-
ment. There are innumerable technology-based micro-
industries that could be set up today and run profitably,
which require capital ranging from Rs 20,000 to Rs 10
lakhs.

Such enterprises can usually create several work-
places, each at a cost of less than Rs 20,000, plus a
similar number of upstream or downstream jobs at an
even lower cost. Such workplaces, in the village or
small town, yield incomes for workers whose purchasing
power is comparable to, if not better than, those created
at a hundred times the cost in large urban industries. At
the same time, they permit very high returns on invest-
ment, often with payback periods of less than a ycar.

Funding science for sustainable development

There can be no better investment for a society than 1ts
people: their health, education, and well-being. But one
other investment that comes close for potential returns 1s
scientific research.

All successiul economies recognize that scientfic -
novation is an essential componcent of any major cco-
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nomic activity. Experience in the USA, Japan and
Germany has shown that expenditures on R&D pay for
themselves many times over through higher efliciencies,
better productivity and improved resource conservation.
Moreover, national competitiveness s closely correlated
with expenditures on science and innovation,

For almost any sector of the economy 1n these coun-
tries — construction, transportation, communication, in-
dustry, agriculture, etc. —the normal expenditure on
R&D comes to between 1% and 4% of the total turnover
of that sector. In special science-intensive areas like
space, electronics, computer software, defence, pharma-
ceuticals, these R&D expenditures can quite eastly get
above 10%. Even the private sector recognizes the need
for investment in research and contributes a sizeable
portion of these funds.

Since the 1950s, the Government of India too has rec-
ognized the importance of research and has made a ma-
jor commitment of public funds to R&D. During much
of this period, it has devoted close to 1% of its GNP
towards science, although this figure is now declining
somewhat. This is a larger budget for science than in
any other developing country, and indeed bigger than in
many developed countries.

Most of this money has been spent, however, on sup-
porting science, which can only benefit a small minority
in our country. It goes to space research, atomic energy,
defence, high technology for industrial needs, input-
intensive agriculture and curative medicine. Apart from a
small fraction of the research in agriculture and medicine,
very little can be shown to have a direct or even indirect
impact on the lives of the poorer two thirds of our people.

Currently, the total amount of money allocated for
‘science and society’ programmes of the Department of
Science & Technology is about Rs 5 crores per year. A
fair portion of this goes into activities other than re-
search, like training, pilot projects, and demonstrations.
The total support to rescarch of any relevance to the
poor from other agencies like DBT, ICAR, ICMR,
CAPART is around another Rs 15 crores. Thus, the total
annual expenditure on scientific research aimed at the
problems of poverty, environment and sustatnable de-
vclopment is no more than Rs 20 crores per year,

The budgets of the ministries working directly on the
problems of the poor and the marginalized — the Minis-
trics of Rural Development, Welfare, Woman and Child,
ctc. — add up to morc than Rs 30,000 crores per ycear.
Conscrvatively assuming that the government budget for
this sector accounts for one-third of the total cconomic
flows in it, the moncy flowing through this sector 1s
casily Rs 100,000 crores per year, Although this s less
than 10% of the national product, it is stll o sizcable
cconomy in its own right.

Thus, the R&D budget concerning issues of real pov-
erty is well under 0.02% of the scctoral turnover = Q
figure that needs to be muhtiplied by a factor of at least
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50 to be meaningful. Even then, it would be so small as
to be within the normatl variations in overail plan allo-
cations and certainly less than the monies that lapse each
year from the unspent budgets of scientific minis{rics.

Another interesting calculation is the relative funding
available from government for ‘science and society’ as a
percentage of total allocations to scientific resecarch.
Total scientific allocations today are approximately
Rs 10.000 crores per year. Allocations for science, rele-
vant to the problems of the poor, amount, as shown
above, to less than Rs 20 crores. Thus, again, it would
appear that, in the eyes of our decision-makers, research
to solve the problems of 70% of the people of India ap-
pears to merit less than 0.2% of the allocation made for
the remaining 30%. On a per capita basis, we place
1,000 times as much money for research of interest to
the rich, urban middle class as we do for research aimed
at the problems of real people.

Under these circumstances, the rich will inevitably get
richer and the poor can only get poorer. Qur sclence
policy serves therefore directly to accentuate the dis-
parities in our country and runs completely counter to
the national goals of equity and social justice.

This is clearly ridiculous. Arguments have been often
civen against raising the allocation of funds for scien-
tific research on the problems of sustainable develop-
ment. These are usually related to i1ssues such as ‘the
need for urgent action rather than research’. None of
these arguments has any substance. For example, money
on research in glamorous areas has been forthcoming in
huge floods — witness the atomic energy programme, the
space programme, the electronic programme, the super
conductivity programme, the green revolution pro-
gramme and many others. None of these had absorptive
capacity at the outset. It was rapidly built up by making
massive investments in 1Lt

We now need the same commitment and investment in
research aimed at poverty eradication and livelihood gen-
eration — at sustainable development —and absorptive ca-
pacity will automatically get built up. And only thus can our
scientific effort begin to address the nation’s priorities.

An institutional framework for
sustainable technologies

At the local level, we need new forms of institutions that
are capable of fulfilling social objectives and working In
a business-like way. NDDB, C-DAC, C-DOT provide
excellent examples. For such institutions to deliver suc-
cessful results, they can be neither in the public sector
nor the private. Or rather, they must have the best of
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hoth. One such independent institutional framework has
been designed and is currently being implcmented and
tested in India at Development Alternatives.

At the national level, a full-scale commitment is
needed to set up institutional machineries to place the
scientific development of sustatnable technologies at the
centre of the country’s agenda. The Atomic Energy
Commission, the Space Commission or CSIR provide
examples of what should (and should not) be done.

In essence, we propose that a completely autonomous
institution be established, which will comprise a net-
work of local units throughout the country, capable of
dealing with geographically or topically relevant socie-
tal problems. In terms of the coverage, the concept
could be modelled after the CSIR network of national
and regional research laboratories. However, tn scope of
work, mode of operation and linkages with the economic
sectors it deals with, its structure and functions will be
entirely different from that of CSIR.

It will employ a ‘corporate R&D’ approach to identity
and solve basic societal development problems. This
means that, unlike CSIR, it will not only undertake labo-
ratory and prototype-level R&D, but will go all the way
through productionizing and proving commercial viabil-
ity by actual operation of model enterprises.

Its capacity to attract the best scientists and strong
financial support will be maximized by establishing
the right mix of bastc and applied research and by free-
ing the organization from unnecessary bureaucratic
hurdles.

Taking a systemic view of its mandate and work, such
an organization, will, if it is properly designed, be able
to have an impact on the lives of the poor, which is sev-
eral orders of magnitude higher than that of any existing
institution in this field,

The absorptive capacity of this institution can easily
be built up within a few years to employ a reasonable
fraction of the good scientific minds presently under-
employed in the country and to utilise funds similar in
magnitude to those currently being spent on conven-
tional scientific research. Only thus can we begin 10
hope for the needed improvement in the lives of the
majority of our people.

And every measure necessary must be taken with the
highest urgency to attract the best young minds in our
country to the study of science.

Precise design of these institutions and policies/
programmes should be commissioned by the Prime
Minister.
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