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EDITORIAL

ON THE NEED FOR COMBINING SCIENCES, SOCIAL SCIENCES
AND HUMANITIES

The Eleventh Five Year Plan has envisaged a
revolution in the Science and Technology education
in the country. A large number of institutions
devoted to technology, management, science and
other professions have been planned. Several of
them have started functioning and several others
are in the planning stage. In this context there is a
need to think about processes of differentiation and
de-differentiation in knowledge. Time has come to
integrate different forms of knowledge so that they
can serve the needs of mankind in general and the
needs of Indian society in particular.

In modern India, the knowledge systems in
India have maintained a clear hierarchy: technology
at the top, science in-between, and social sciences
at the bottom. In Indian mind literature and
philosophy are often outside the “useful knowledge”
system. As a consequence of separation between
technology, science and social sciences in the
country both sciences and social sciences have
suffered. On the scientific front this has produced
more of a dependent science: science that serves
the needs of the international capitalism rather
than the needs of the Indian people. Barring a few
exceptions, the prestigious science and technology
institutions define goals of teaching and research
more in the international science framework rather
than in the Indian social framework. Oblivious of
the needs of their own people Indian scientists
aspire to publish papers in the international journals
accepting the international chains of inequality
between scientists and scientific institutions. For
the young minds, therefore, to look for advancement

is to look for publications in the ‘“high-impact”

journals. In most areas of science Indian journals
are rated badly and no serious researcher wants to
publish in them. This is connected with another
problem — the feudalism of the Indian scientific
community. A common, young researcher believes
that without patronage of an established scientist it
is impossible to publish in the Indian journals.
When a Central Minister or a political leader says
that the leading institutions are failing in attaining
their goals, or that they are contributing more to
the world science than the Indian science, faculty
members connected with them are hurt and tend to
react angrily but the reality is not very far from
what is said. There is a dire need to connect
science to everyday problems of Indian society to
make it relevant for people.

Further, the separation of social sciences from
science and technology has created a situation
which has prevented growth of social sciences and
has almost killed humanities. Few parents wish
that their children pursue social sciences or
humanities. Social scientists have fewer employment
opportunities, lower salaries, and lesser prestige in
society. They also exercise lesser power than
scientists and technologists. Their existence is
marginal to knowledge, politics and planning. The
result is unfortunate: high (often unlimited)
enrollment in universities but poor quality of
instructions, absence of research, and absence of
original and creative thought. One rarely meets
social scientists in colleges and universities who
have something meaningful to say on the social
problems of their city, e.g., poverty, crime, divorce,

unemployment, migration, corruption, population
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growth, communal conflicts and social integration.
This is equally true that administrators and
Non-Government Organizations (NGOs) dealing
with real world problems too lack appreciation for
knowledge of local experts and are unwilling to
contact them to seek local solutions. Completely
cut off from surroundings, social scientists have
become a burden on knowledge resources. At a
time when society is looking for solutions to
multiple problems facing the nation, there are few
social scientists worth the name. You may have
some celebrities at the national level, mostly
deriving legitimacy from linkages with international
social sciences, but few responsible social scientists
available at the village, block or district level.
Some institutions like IITs began with laudable
aims. Right from the beginning they had a strong
component of Humanities and Social Sciences
(HSS). In OT Kanpur the first professor was
appointed in HSS and not in engineering. A few
universities like Jawaharlal Nehru University (JNU)
too have experimented with the idea of inter-
disciplinary centers of teaching and research. The
experiment has served well. In terms of training of
young social scientists in diverse areas some old
IITs are doing quite well. They have sensitized
undergraduate students of technology and sciences
to social context, and also to the best humanistic
ideas from the West and the East. In terms of
quality of research they are doing as well as the
best universities in the country, and sometimes
better. However, they too cannot boast of significant
contribution to Indian society or everyday problems
of Indian people. In relation to the resources
available in the IT system their achievements
cannot be called optimal. HSS faculty is rarely part
of big research in energy, environment,
transportation, biological sciences, and rural

development initiatives even when their contribution

could be substantial. Moreover, lacking access to
established channels of funds and priorities, and
favorable (flexible) work environment they spend
most of their time on teaching and committee
work. Something gets done but certainly much
more could have been done. The sub-optimality of
results is again due to the same reasons:
compartmentalization of knowledge, separation of
social sciences and humanities from technology,
politics of resources and recognition, and knowledge
hierarchies outside and inside the department.

The issue is: how can this situation be redeemed?
The country needs a value based, integrated
knowledge framework in which all knowledge
systems are rated equally and are joined together
to respond to concrete problems of Indian masses.
Here it is worth mentioning that some IIITs,
particularly IIIT Hyderabad, are experimenting with
discipline-free knowledge climate in which people
from diverse backgrounds work at the same place
to solve concrete and complex problems in a specific
domain having a broad vision of teaching and
research. This has brought together people from as
diverse areas as computer science, cognitive science,
philosophy, sociology and others. They are working
together on various technological and human
problems. Learning from their experiences, time
has come to establish centers of teaching and
research with distinct value systems which welcome
contribution from all — computer scientists, chemical
engineers, mathematicians, sociologists, economists,
and philosophers working on business ethics. The
goal is to identify innovative solutions for poverty,
unemployment, exploitation, dominance and
oppression in the framework of human values.

It can be argued that three knowledge maladies
which are closely connected with the disconnection
between technology, sciences and social sciences

are: (a) knowledge elitism that separates experts
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from laymen in social relations as well as in social
representations; (b) lack of self confidence in
identifying innovative and relevant research
problems and pursuing them devotedly for a long
time; and (c) a feeling of alienation and
marginalization. In social matters it is difficult to
identify unique and asymmetrical relationships as
all system variables affect each other simultaneously
in complex ways, yet the differentiation and
stratification of knowledge systems seem to be a
significant cause of each of the above three

problems. It is time that we wake up to take a few
bold steps: (a) make the young scientists interiorize
the values of equality and humanism; (b) give
them confidence and resources to work on their
own (relevant) problems for a long time; and
(c) train them to work in teams. Let the traditional
divisions of departments and schools go and new
centers of excellence be created to provide
opportunity to younger generation to solve problems
of Indian society and to solve their own problems.

A. K. Sharma

Science belongs to no one country.

— Louis Pasteur
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PRESIDENTIAL ADDRESS

SCIENCE IN INDIA — SOME ASPECTS

DR. ATMA RAM, D.SC., F.N.L.

efore sharing some thoughts with you,

may | express my gratitude to the
members of the Indian Science Congress for having
elected me as their President. I am, at once,
conscious of the high honour bestowed on me by
the largest body of scientists in this country and
the heavy responsibility associated with it. While
fully aware of the responsibility, the confidence
you have reposed in me arms me with courage and
strength to face a task which would have normally
filled me with diffidence especially as my
predecessors in this high office have been great
men of Science.

The historic city of Varanasi is an attraction to
any one. To millions it is a place of pilgrimage. To
me it is homecoming; it is an opportunity for me
to draw fresh inspiration from my alma mater
which owes so much to the great and noble son of
India, Mahamana Pandit Madan Mohan Malaviya.
Pandit Malaviya, well-versed in the scriptures, was
a great patriot and he realised that the study of
Science and technology was essential for the
progress of the country. With foresight, he
established a number of departments of technology
and engineering in this University at a time when
emphasis was on arts and humanities. His note of
dissent to the report of the Indian Industrial
Commission (Holland Commission) of 1916 showed
how conscious he was of the need to develop

* @General President, Fifty-Four Indian Science Congress
held during January, 1968 at Varanasi.

Science and technology in India. Let us revere his
memory.

I have been thinking of what is expected of the
Indian Science Congress. As you are aware, this
Congress follows the pattern of the British
Association for the Advancement of Science. Like
that Association, we also aim at establishing live
contact between scientists and the people. The
general image of scientists that they are far from
the understanding of the common people working
in some sort of ivory tower should be erased if this
live contact is to be established. As Science and
technology affect lives of ordinary men and women,
it is essential for scientists to put across to the
people what they are doing and also get to know
the thinking and viewpoint of the people. This, in
my opinion, is one of the primary functions of the
Science Congress. On the eve of one of the early
sessions of the British Association, a leading British
newspaper asked the question “When shall this
monstrous bubble burst?” The very same Daily
became in due course an ardent supporter of the
British Association. We too have our critics and
supporters.

The Indian Science Congress is about 55 years
old. It is time we reflected on what we have been
doing and how well. The need for introspection
was stressed by my distinguished predecessor, Prof.
T. R. Seshadri at the last session. It is already
engaging our attention and some reorientation of
the activities of the Association has taken place. I
hope from this session, some newer and fresher
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ideas will emerge which will aid the direction of
our activities into fruitful channels.

ROLE OF SCIENCE IN A DEVELOPING
SOCIETY

Ever since independence, this Congress was
fortunate in having Shri Jawaharlal Nehru
inaugurate and participate in almost all sessions.
We also had the privilege of having him as one of
our Presidents. His enlightened leadership
accelerated the pace of scientific progress in this
country by moulding the attitude of the Government
and the people to Science. At one session he said.

“My interest largely consists in trying to make
the Indian people and even the Government of
India conscious of scientific work and the
necessity for it”.

His constant reminders for the need of scientific
temper leave us with a sense of gratitude to him.

It is our good fortune that Mrs. Gandhi also has
deep interest in Science and the scientific method.
We are beholden to her. With her abiding interest
in Science and technology, I am sure, these will
take long strides and play their part in the life of
the country. It is significant that she should have
chosen one of us, Dr. Triguna Sen, as Union
Minister to look after scientific affairs. Coming
with a sense of fulfilment from this University, he
has already aroused great hopes of fulfilment in a
wider field. We look forward to his continuing
support and encouragement. We are indeed happy
that Dr. A. C. Joshi, also one of us, is the Vice-
Chancellor of Banaras Hindu University at this
time. I must thank him for the personal attention
he has given to make this session a success.

We are meeting at a time when Science is on
the threshold of a very exciting era. Last year, for
the first time, the opaque atmosphere of Venus was
pierced and man-made instruments were landed on
it. This achievement is indeed exhilarating and the
Indian Scientists will no doubt join me in
congratulating the fellow scientists responsible for

this historic achievement. This however strikingly
reminds us that whereas the problem in the
developing countries is how to make man walk
well on earth.

Why did Nehru give so much importance to
Science in India ? Why are we making substantial
investment in scientific and technological research?
And why are we encouraging more and more
scientific endeavours ? In short, what are the
objectives in our support to Science ?

The consideration of these questions brings two
aspects to the fore; firstly, the value of Science in
developing rational thinking and widening
knowledge so essential for a society in transition;
and secondly, its economic and social significance.
Science, and technology which is sustained by
Science, provide us means for development of
industry and agriculture, give us knowledge and
ability to improve communications, endow us with
better health through eradication of disease and, in
short, give us a better standard of living. Science in
the contemporary world is an important tool of
human well-being even as capital, labour and
enterprise were in the world of yesterday. Never
before had man so much knowledge and technique
at his command for his well-being. It is this promise
which Science holds for the people that makes it
important. Indian scientists, therefore, have the
inalienable responsibility to contribute to the good
of the community. What else could be the function
of scientists in a developing society ? The question
we should ask ourselves is, “How near are we to
our people, and how relevant is our work to their
hopes and aspirations ?”

Our research and development should be closely
linked and contribute to economic growth. Prof.
P. M. S. Blackett, President, Royal Society, London,
in his recent Nehru Memorial Lecture has very
appropriately said, “The present poverty is so great
and the task of dealing with a rapidly rising
population is so formidable that almost everything
must be sacrificed to economic growth. Economic
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growth is not everything; but today in India, it is
almost everything”. I am in full agreement with
this view. In this context, the test for research and
development is the extent to which it is put to use
in productive enterprise. In India, where research
and development is mostly confined to Government
sponsored establishments and utilisation of results
has to be in industry in public or private sectors,
there is a hiatus. This is understandable as even
when both are under the same auspices, there is
usually resistance to innovation from the shopfloor.
This dichotomy of research and production is a
weakness. The best disposition is research by
industry in industry. In spite of tax incentives to
industry to undertake its own research and C.S.I.R’s
offer to contribute towards industrial research
associations on a cooperative basis, research by
industry has not been growing sufficiently fast. In
this year’s budget, the Deputy Prime Minister Shri
Morarji Desai has enhanced the concessions on
taxation on moneys spent for research by industry.
I hope, industry will take full advantage of these
opportunities. It will help them as well as the
country. Research not only in our national
laboratories and other research institutions but also
in our universities should desirably be relevant to
the country’s needs. For, as Sir Francis Bacon
pointed out, “The true and lawful goal of Science
is that human life be endowed with new powers
and inventions and be operative to the betterment
of man’s life”.

For centuries, technology and Science remained
and developed independent of each other.
Technology, known as industrial arts, was essentially
empirical and provided little interest to the
intellectual classes who generally looked down
upon it. As an offshoot of organised human thought,
Science appealed to the intellectual classes and
remained their preserve and pass time. It was only
about the middle of the nineteenth century that
Science and technology came closer to each other
and it was realised that each stimulated the growth

of the other. With the progress of organised
knowledge in many areas, Science and technology
have lost much of their distinctiveness. Technology
is now more Science-based than ever before.

I think, it will be of some benefit to us in this
country to appreciate the distinct roles of Science
and technology. Though in a well-developed
economy this distinction is not of great significance,
in the present stage of our nation’s growth, it is
important. For, it is on this distinction that we have
to base our strategy of development of Science as
well as technology. Our present need calls for
greater emphasis on technology.

As today’s Science may lead to tomorrow’s
technology, we must promote and sustain Science
in all its aspects. Those with a vocation for Pure
Science must be able to pursue it. To apply Science,
one must first know it. Hence, pursuit of Pure
Science must be encouraged in all its varied
branches. But in doing so, the highest international
standards should be observed. It is essential to
have a healthy growth of basic Science and research
should be conducted at the very frontiers of
knowledge. For this reason, the universities which
are the principal centres of basic work must be
strengthened. One of our primary aims in this
regard should be the development of what I would
term “scientific capabilities”.

In passing, I wish to mention that the
experimental aspect is not sufficiently emphasised
in our Science teaching. Cultivation of experimental
ability need not solely depend upon sophisticated
equipment or ready-made apparatus. Improvisation
is what should be encouraged; it is this which leads
to innovation and often to discoveries. In any case,
it develops skills and machine sense. This will also
help in orienting our education system to
production.

Our country had had a great tradition of
intellectual activity; in many fields of Science our
forefathers made some great contributions to the
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growth of knowledge. But such knowledge mostly
remained unrelated to social needs. Later, in
Science, as in many other fields of creativity, a
stasis set in. Several historical forces made us,
along with other oriental peoples, backward. Science
and technology became almost foreign to us. The
Indian renaissance in the latter half of the nineteenth
century, which began with the pioneering efforts of
Raja Ram Mohan Roy, caused a literary and cultural
upsurge in the country motivated by the desire of
a subject nation to attain intellectual equality with
their masters. This movement which reached its
height in Rabindranath Tagore also re-established
the scientific tradition in India throwing up many
distinguished scientists, pure and applied, around
whom centres of excellence grew. This gave the lie
to the view, popular in the West, that the eastern
mind was essentially metaphysical and unsuited to
Science and technology. With independence, public
support was ensured for rapid institutional growth
and heavy investments were made up the
Government whose policy in relation to Science
was most ably put forward in the famous Scientific
Policy Resolution of 1958.

While we have a Scientific Policy Resolution,
is there a national resolve of dedication to Science ?
How is it that the fire and enthusiasm, which
produced outstanding men who could walk shoulder
to shoulder with their compeers elsewhere, have
dampened ? Before independence, we had a goal.
What is the goal now ? Are we now resting on our
past laurels ? How is it when insignificant sums of
money were available compared to what we get
now, we did so well ?

At a juncture when emphasis is on technology,
we do not have a clear statement of technological
policy as we have of Science and industrial policies.
A technological policy statement which will link
our Science and industrial policy is vitally necessary.
This will give practical shape to many aspects of
our scientific policy and provide guidelines for our

industrial policy. Such a statement would have to
consider, among other things, the following.

1. Modern technology is capital intensive and
labour saving. Conditions in India are just the
opposite; capital short, labour afficient. She is
particularly short of foreign exchange. The
question would be, what technology should be
selected ? The test should be suitability to our
needs than superiority, so as to avoid creating
social imbalances and unemployment. In
adapting technologies considerations of prestige
should have no place. Contrary to general
belief, Japan has shown that non-automatic
technologies are not necessarily primitive nor
that sophistication need necessarily be
automatic.

2. In what fields should the country seek and
obtain know-how ? And what are those in
which our institutes could be assigned the task
of developing know-how and processes ? In
obtaining know-how there are many aspects
which are interrelated and which need careful
consideration. For producing consumer goods,
we should rely more on labour intensive
technologies.

3. What should be the degree of sophistication in
relation to our needs? In certain fields, such as
steel-making, basic chemicals, defence and
health, we must have the very best, and
economy of scale must be ensured.

4. The relation of technological policy with the
availability of raw materials is important. In
international commerce, we should identify
those items where we can enjoy competitive
advantage and in such cases we should use the
best techniques. For instance, we should have
given concentrated attention to research related
to jute, tea and textile industries which have
been our major foreign exchange earners.

There may be other similar questions. These
should be carefully considered and should form
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part of a statement of technological policy. There
has been some thinking on these issues and policy
decisions have been taken in regard to some of
them. But a look at the problem in its entirety is
needed to bring them together within the ambit of
an integrated national policy statement on
technology.

IMPORTANCE OF DEVELOPMENT OF
HUMAN RESOURCES

The Scientific Policy Resolution is a well-drafted
statement of intentions. We are yet to work out a
strategy of development. One often hears the
description of India as a poor rich country; we are
rich in our resources and potentials but our people
are poor. A developmental strategy for India would
consist of three essential elements; comprehensive
survey of our physical resources and their
exploitation, encouragement to capital formation
and enterprise; and development, of human
resources. It is a simultaneous progress in all these
three fields which can make our country really
rich.

Of these, the development of human resources
is pivotal. Economic growth needs capital,
technological and economic know-how, managerial
ability, modern industrial skills and the will to
work hard. Except capital, all these relate to human
resources. We know of countries with inadequate
capital having made remarkable progress on the
strength of their human resources. No country in
the world can be self-sufficient in its physical
resources. History provides instances where unwise
human activities have rendered otherwise
prosperous countries barren.

The development of our country can only come
the hard way. Inflow of capital and assistance from
abroad in various forms can at best be a catalyst.
Unless forces are generated within the country
skills,
entrepreneurial talents and forward-looking social

based on scientific and technical

attitudes, we will not be able to have the proper

10

infrastructure of development. How are these growth
forces to be generated ? Obviously, by developing
human resources. If investment in physical resources
pays off, investment in human resources pays off
many times over. Human resource development is
not merely education, though education plays an
important part. Education provides the base on
which we have to build a superstructure of skills
and capabilities which transform physical resources
into wealth. The training of scientists, technologists
and engineers, technicians and craftsmen,
managerial and administrative personnel and a host
of professional and non-professional men of skills
is essential for the growth of the nation. Have we
adequately tackled the problem of development of
skills, competence and capabilities which produce
wealth ?

While dealing with skills, I would like to
mention the continuing neglect of technicians in
our country. More sophisticated the production, the
more its dependence on technicians and
scientifically trained workers. Industrial production
which is becoming increasingly mechanised and
elaborate, needs a highly skilled work-force to
operate, maintain and repair equipment, test and
inspect raw-materials and products, design and
construct new machines and develop new products.
These highly technical tasks of industry need men
with wide and deep technical training. Our society
has not given the technicians the recognition they
deserve. Their contribution to economic and social
progress is as significant as that made by other
professional groups of the community.

PLANNING AND ORGANISATION
SCIENCE

OF

Since we began to organise and expand Science
in a big way, problems relating to organisation and
planning of Science have held our attention. These
are : How should Science be organised ? What is
the position of individual scientists in such an
organisation ?
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A certain minimum organisation is necessary in
any human effort. In Applied Science directed
towards the solution of specific problems which
need large resources of men and material,
organisation is inevitable. But organisation of work
alone does not always lead to creativeness. Great
discoveries are as unexpected as unplanned.
Development which has very specific objectives
should be as fully organised as possible. Applied
research laboratories fall between these two
extremes and organisation of their research does
not conform to a fixed pattern. It varies from
laboratory to laboratory depending upon to which
end of the spectrum it is close.

In modern research laboratories, management is
considered an important aspect. There are no well-
recognised or standard methods of organising or
managing industrial research. Yet, industrial research
has been a great success and has progressed very
far. There is a view that the relatively unsuccessful
attempts to work out satisfactory formulae for
organisation of industrial research have, ironically,
contributed to its success. We should, nevertheless,
be aware of our problems and constantly endeavour
to improve our methods of organising research.
But to think of straight-jacket methods and to
expect to find solutions made-to-order will be
expecting too much. While books, seminars and
symposia will continue to pour out thoughts and
theories on the management of research, the very
dynamism of Science makes its management a
continuing problem. All methods evolved have to
be tentative and tested in the crucible of experience.
In any case, in our country we should spend less
time organising and more time doing research.

The next question is “What should be the place
of the individual scientist in this age of team
work?” The popular belief is that modern research
is a team work and the days of individual
accomplishments are over. Whether it is a team or
a committee that functions, ideation is essentially
the result of individual intelligence. It is the sudden

11

gleam in the laboratory of the human mind that
generates ideas which lead to basic contributions.
Committees did not discover penicillin or invent
the jet engine. The emphasis on team work and
committee work inevitably leads to overall
organisation and planning. It is doubtful if one
who is busy organising and planning has the time
to think Science. A team of scientists can be
guided and inspired only by an active scientist
intimately in touch with and participating in the
work at the bench. These views may not be to the
liking of Science planners who are deeply worried
to find the ideal way of organising effort, avoiding
overlapping, preventing duplication and similar
other problems.

After completing my university career under
the affectionate guidance of Prof. N. R. Dhar, I
came under the spell of Prof. Meghnad Saha. I was
privileged to collaborate with him in the work of
the National Planning Committee. In recent years,
Dr. Shanti Swarup Bhatnagar planned and organised
Science in a big way and | was associated with him
for fifteen years. Later, | came in contact with
Prof. P. G. Mahalanobis in matters of planning. My
experience has made me a strong believer in the
essentiality of planning for development. After
having spent 36 years of my life in research I have
been a recruit to Delhi for about a year. I have
watched and participated in numerous meetings
and committees. If one kept a record of the
terminology used in many of these discussions,
one would come across phrases like long-term,
short-term, phased programme feedback, crash
programme, spill over, and infrastructure. But where
do they lead us to ?

In those aspects of Science where planning is
important we have hardly begun. We have not yet
evolved a method of working out priorities or a
system for the allocation of funds. At present, work
programmes are formulated by institutions and a
collection of such programmes becomes a plan.
There is no scientific body to determine the
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priorities or to lay emphasis on various areas of
research or to frame guidelines for allocation of
funds. It is important that some mechanism should
be established to ensure that the total amount of
money invested in scientific research in our country
is so laid out as to yield the maximum benefit to
the country. This will ensure that money is not
diverted to prestigious projects or to projects of
lesser social and economic importance at the
expense of some vital needs of the country.

The increasing tendency in laboratories to
“democratisation” is a direct outcome of and
reaction to the concept of planning and organisation.
Each worker in a laboratory wants to have a say in
decision-making. What is the extent to which
democratic process can be applied to the functioning
of a laboratory ? It is in inverse proportion to the
stature and respect the leader commands among
his fellow scientific workers. Various democratic
departmental procedures have been evolved in many
laboratories. Any number of committees and panels
are appointed for every conceivable purpose ; for
library, for workshop, for stores, for purchase and
even for space allotment. Various forms and
proformae are devised and scientists at the bench
have to spend time filling them in. Excessive
departmental democracy can be time-consuming
and may, in effect, impede research. What is needed
really is an intelligent appreciation of the views
and needs of the research worker at the bench. In
all our discussions on organisational problems of
scientific research in India, the point of view of the
research worker at the bench is sadly neglected. All
other points of view are amply and vociferously
put forward, particularly the point of view of the
men at the top.

Before I take a different tack, I may refer to the
relation of administration and Science. It has been
taken for granted, it appears, that scientists and
administrators lack sympathy for each other’s point
of view. Our present administrative system was
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devised by a ruling class for a subject people.
Since independence, this system has undergone
some changes but not radical enough to satisfy the
yearnings of an independent people. But the system
has permeated deep. A rapid change will not be
free from pangs. I think what ultimately matters is
not so much the system of administration but the
man behind it. In the hands of an enlightened and
competent administrator, even an inadequate system
can work to advantage. Impediments cannot deter
one who wants to accomplish. No administrative
manual can shape the behaviour or skill of an
administrator. Under an indifferent administration
wrongs can persist as procedurally correct. In the
hands of the incompetent, the right can go under.
I, therefore, attach far more importance to the
choice of proper men in administration. As days go
by, the generalist administrator will be replaced by
technocrats; a new system and a new relationship
are bound to emerge and with them new stresses
and strains.

Often, the question of autonomy in scientific
institutions is raised. The stress has generally been
on autonomy for spending. But, I would prefer to
emphasise intellectual autonomy, and it is this
autonomy that I would like scientists to be assured
of. Throughout my career starting as a Research
Assistant, I have not had any interference in the
operational freedom to handle scientific problems
as I liked to. This is what I would consider
intellectual autonomy. Autonomy particularly in
the mission-oriented institutes has to be viewed in
the context of the objective of the institutes and the
country’s needs. It also does not mean that he is
free from accountability for the financial and other
resources placed at his disposal. On the contrary,
scientists should be paradigms of discipline and
accountability for the financial and other resources
placed at his disposal. Administrative rules,
regulations and procedures are man-made and can
be changed: genuine difficulties in the way of
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pursuit of scientific research should be removed.
So long as finances are derived from public funds,
the scientist is as responsible as any one else
spending public funds to account for them.

The problem of autonomy has a twin brother,
i.e., the hierarchy. Here again, I think, there is
considerable misunderstanding. Science recognises
no intellectual hierarchy. Wherever it exists it must
be completely inhumed. But in a research laboratory
where a few hundred scientists make the staff,
there will be a sort of disorder if all of them begin
to feel that they are not answerable to anyone. In
such a situation, indiscipline and irresponsibility
would breed. Have we taken care that this does not
arise ?

THE NEED FOR HEALTHY ATTITUDES —
ROLE OF SCIENTIFIC SOCIETIES

The emergence and development of scientific
organisations on a large scale in the wake of
independence have also widened the scope of and
opportunities for scientific careers. A number of
problems have arisen the most noteworthy of which
is the growth of careerism in Science. From savants
scientists have now become “scientific personnel”.
Before independence, only those interested in
scientific work took to it; a few made a comfortable
living out of it, but, by and large, scientific career
did not offer much in terms of money and material
acquisitions. But, science now offers a career and
social position too.

Careerism in Science brings mixed results. On
the one hand scientists as a group have developed
greater social awareness. On the other Science-for-
career attitude is apt to make a scientist emotional
or subjective in his approach to scientific work and
life. Quite a few scientists nuture the feeling that
the very fact of their being scientists entitles them
to special rights and privileges in society. A new
class-consciousness reminiscent of the privileged
priestly class of medieval India is discernible. One
viewpoint is that because Science helps improve
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material life, it is loftier than other forms of
knowledge. Nothing can be more erroneous than
the b