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IT is an honour and pleasure, and heartening, to participate in this inspiring Con-
ference on the historic occasion of the birth centenary of Jawaharlal Nehru.-I am
grateful to the President of the Academy for the kind invitation to address the
distinguished gathering. I extend a most cordial welcome to the esteemed participants
from abroad and within the country.

The characteristic of the present century, unlike earlier times, is the close
interaction — coupling — between Science, Technology and Productivity (S-T-P). This
direct and intimate coupling between S,T and P is a new phenomenon. It gives rise
to the exponential rate of growth of S-T. The doubling period of S-T is about ten
years and in some areas of current science much less — for example, Computer Science
and Technology. The fantastically rapid growth of science and technology arises from
expansion of current areas of S and T and from discovery of new areas. Often these
‘“‘new areas’’ are of totally unexpected, unforseeable, content richness and poten-
tiality. The so-called ‘‘doubling period of science’’ is the time it takes for doubling
of the number of scientists, the number of research publications, the doubling of
the R&D expenditure, and so on.

But S-T and P by themselves are not enough to ensure advancement of a nation
and its well-being. Indeed at stake is the very survival of mankind in the Atomic Age.
Perhaps no one realized this more sensitively and deeply than Jawaharlal Nehru. In
stirring words Nehru said: ‘‘Science today gives us power to build up in this world
a physical paradise for all. Science also threatens to consume this world, which would
be hell-fire. What would you choose, this physical paradise or hell-fire? It is for the
human mind and human spirit to control it and direct it in the right direction.' The
great path of science is to be tempered by something and that something is spirituali-
ty, which gives us to some extent the right measure, the right perspective and right
direction to look at.”’

*Delivered during the Jawaharlal Nehru Centenary celebrations at the Academy at the ‘‘International
Seminar on Science and Technology for National Development: International and Regiona! Cooperation’’
held during November 14-16, 1989,
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The progress of society depends ultimately on its willingness and capacity to seek
truth and to regard pursuit of truth as its highest duty and obligation. Declared Nehru:
*‘The true scientist is the sage unattached to life and the fruits of action, even seek-
ing truth wheresoever this guest might lead him. To tie himself to a fixed anchorage,
from which there is no moving, is to give up that search and to become static in a
dynamic world.”’ [Science Reporter, C.S.1.R. New Delhi (1964)]. The roots of scien-
tific endeavour, as indeed of all truly creative effort, are essentially spiritual.

S-T-P by themselves cannot generate and ensure national development. For that
we need with S-T-P a real passionate concern for the people, specially the poor and
underprivileged.

Nehru was the General President at the 1947 Indian Science Congress held in
Delhi. In moving words he said: ‘‘For a hungry man or hungry woman, Truth has
little meaning. He wants food. And India is hungry starving country, and to talk
of Truth and God, and even of many of the fine things of life, to the millions who
are starving a mockery. We have to find food for them,clothing, housing, educa-
tion, health and so on, all the absolute necessities of life that every man should
possess.’’

And so science must think in terms of millions, and billions, of people. More
perhaps than any other man in history Nehru in his inimitable way and tireless energy
communicated to the people the message of science — the limitations and the strength
of science, its relentless and fearless quest of truth. He loved people and children
and respected them, their intelligence and their sense of values and. commitment.

The key issue in national development, the real problem and challenge, as Nehru
always emphasized, is how to join S-T-P, integrate it, with passionate and effective
concern for well being and advancement of all people, particularly in desperate need
of even the barest necessities of life. It is an imperative obligation — material, moral
and spiritual - to give the highest priority to this task. And it is by no means an easy
task. It is overwhelmingly difficult to promote and achieve a real concern for the
people — serious and sincere concern as distinct from pretensions. In this task the role
and contribution of science and technology, and specially education, can be of the
utmost significance and value. The subject deserves to the utmost an earnest and sus-
tained consideration by Educational Institutions and Academies. Every step counts.

In the world there was never so much S-T-P as today; and never before in man’s
history so much greed, hatred and brutal violence as today. There is a growing
dehumanization and decay of humaneness. It is growing at a frighteningly rapid pace.
There is almost a total disregard of human values and suffering of the poor and the
destitute. Two World Wars in one century. Now “‘Drug’’ and ‘‘Aids’’. The total
military expenditure in 1979-88 for the USA was $290 billion (6.0 per cent of the
GNP). The USSR military expenditure is estimated at about $250 billion (SIPRI Year-
book, 1989). The world total of military expenditure may be taken as dollar 1000
billion a year, that is, $250 per man, woman and child in the world. It is $2 million"
per minute. Notice that per man, woman and child the average yearly expenditure
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for development and production of instruments of hate and cruelty and violence is
$250. It exceeds the per capita GNP in many Third World Countries. In agonizing
contrast the expenditure on education and promotion of Ahimsa is almost nothing.

The tragic fact today is that globally nearly all S-T-Development is directed to
means for men to kill one another, and too little, almost nothing, for men to love
one another. The scientific community and the Academies have an undeniable obliga-
tion towards overcoming this deeply distressing situation.

The estimated number of test explosions between 6 July 1945 to 31 December
1988 is (SIPRI Yearbook 1989).

uUsA USSR UK France China India
910 636 41 172 31 1 Total: 1790
(1945) (1949) (1952) (1960) (1964) (1974)

Tests in 1988
14 17 0 8 1 0 Total: 40

The brackets give the date of the first explosion. The total number of explosions
before the signing of the Partial Test Ban Treaty (5 August 1963), prohibiting at-
mospheric tests, was 547 of which 425 were atmospheric tests. The lesson is
unambiguous.

National development depends on a growth of the GNP. But this by itself does
not lead to an improvement in the welfare and quality of life of the people, especial-
ly the poor. That demands above all a concern for the people. This is grossly, lamen-
tably, inadequate and ineffective in all countries. It is inseparable from the tragic
phenomenon of devastation and pollution of the environment. The most affluent
countries are no exception. It is a global phenomenon.

How shall we grade, estimate, concern for the people? How shall we generate
and promote it and strengthen it? The scientific community has a special role and
obligation. It should receive our serious consideration. These are not easy things but
profoundly important for development. A telling fact about a country’s concern for
the poor is the proportion of poor children in the total population. We may define,
rather arbitrarily, a ‘‘poor family’’ as one whose per capita income is less than one-
fifth the national average per capita. In the USA, the most affluent nation, 20 per-
cent of children live in families with incomes below the ‘“‘poverty line’’. This is the
most distressing situation [Mary Jo bane and David T. Ellwood, Science, 8 September
1989). It would be far worse for most of the Third World Countries: studies need
to be urgently organized, possibly with UNESCO support. These would be highly

- rewarding. Statistics are of great value and give a lot of information. But we must
not forget that in human terms the suffering of one is no less significant and agoniz-
ing, as of the many. Percentage is quantitative, suffering is qualitative.
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The basic human value, the foundation of all enduring progress and develop-
‘ment, is man’s loving concern for other man, and indeed for all living beings. 1t is
“‘striving for morality in our actions.” In this supremely important task, in the Atomic
Age, science and science education has a crucial role and contribution to make of
the utmost significance. Einstein in his unforgettable words (1950) on the foremost
task of education says [INSA, Albert Einstein (1984), p 24]:

‘“The most important human endeavour is the striving for morality in our ac-
tions. Our inner balance and even our very existence depend on it. Only morality
in our actions can give beauty and dignity to life.

““To make this a diving force and bring it to clear consciousness is perhaps the
foremost task of education.

““The foundation of morality should not be made dependent on myth tied to
any authority but doubt about the myth or about the legitimacy of the authority im-
peril to foundation of sound judgement and action.’’

True education for Mahatma Gandhi was building of character.

To sum up: The key to national development is science and technology, and
building of character and concern for the people, particularly, the poor. Character
building and true S-T-Development go together, mutually reinforcing.

In the Atomic Age national interests and of mankind are inseparable. Honest
concern for the people should be the basis of all technology assessment. Almost every
S-T advancement in the absence of concern for the people as is the case today, widens
further the dismally large gap between the rich and poor countries and between the
rich and poor within a country.

In a world dominated by science and technology promotion of effective concern
for the people, particularly the poor, should be the foremost task of education at
all levels. It should include knowledge of the aspirations, need and living conditions
of the poor, productive work experience, and effective participation in community-
social service. The meaning and practical importance as a guide in life and actions,
of the complimentarity principle which is the foundaion of the physics and philosophy
of science of our century should be emphasized. It is indispensible for the practice
of Ahimsa.

This conference provides exceptional opportunities for discussion and exchange
of ideas. Apart from concern for the people, the basis of all development, some topics
of dominant interest are:

1. Rising costs of S-T books and journals, far beyond the means of the Third
World Countries.

2. Mathematics and Science Education in Schools.

3. Biotecchnological Revolution.

4. Age of Computers and ‘‘Electronic Brain’’ — Critical importance of Brain-
Mind Distinction.
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These are directly related to the theme of S-T and Development. Take (1). Without
availability of the indispensible S-T books and journals there can be little advance
in the country of S-T research and education. [The yearly subscription of Nature
is $195, of Science $320, of Physical Review $4000 (nearly $6 per 100 pages), and
of Physical Review Letter it is $800.] How many libraries in our country can afford
the essential books and journals? The cost of the Russian publications is far less,
about a tenth of the American and European publications. Here is an important lesson
for us. There is also the need to promote 2 much more extensive use of the existing
libraries. The entire subject merits detailed examination by the Academy.

A few words about school education would not be out of place. The standard
and content of mathematics and science education requires a revolutionary reform.
It is a global problem and challenge. It is an outstanding field for international col-
laboration. The writing of first rate books for schools is a first rate research effort.
It needs a continuing programme involving active participation of eminent mathemati-
cians and scientists, school teachers, and students. School education has to be in-
tegrated with the Biotechnological Revolution and Computer Revolution.

The imperative need for radical reform is universally recognized. But there is
not much clarity about what to do and how to do it? Hard, sustained thinking is
required, far more than is the case generally. The situation is unprecedented.

Today’s world is science and technology based and, therefore, unpredictable in
many essential respects. It is unpredictable because major scientific discoveries are
by their very nature unpredictable. There has therefore to be a built-in flexibility in
the entire educational system so that adjustments with rapid change are possible. These
considerations underscore, for national development, the extreme importance of pi.:-
per teacher education, of the commitment and creativity of teachers. These need every
possible support and encouragement.

The Computer Revolution is likely to generate an educational and social transfor-
mation in some respects more profound than that brought about by the invention
of the printing press five hundred years ago. In connection with the Biotechnological
‘Revolution and the Computer Revolution may I refer to a question which, though
generally ignored, in the past and even today, is likely in the coming years to acquire
far-reaching significance for every aspect of our life and work. It is zhe question of
all questions: It is at the root of all questions, scientific, philosophical and others.
It is at the root of all development — personal, national, international.

The question is : Am I free, in some measure at least, to act as I please, and,
therefore, answerable, and responsible for my actions? Or, is it that my body being
an assembly of atoms and molecules all actions of my body are totally accountable
in terms of space-time ~nd matter-energy? Everything, all my actions are subject to
determinism and chance. For an assembly of atoms and molecules, for a ‘machine,’
there is no freedom, no choice, no creativity.

On the basis of available knowledge of S and T we prepare alternative develop-
ment plans. We then make a choice between them for implementation. The question
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is : Are we free to choose between alternatives? Or, is freedom an illusion, and all
course of development pre-determined by the laws of quantum mechanics governing
the atoms and molecules constituting our bodies? Determinism for a material system
(our body) is the undeniable, unambiguous lesson of modern science.

Notice that true, real freedom implies freedom to go against dictates of reason:
to act unwisely if 1 so choose. We ought not to do this but we do this far more often
than we realise. The freedom exercised by “‘I’’ by the self goes beyond reason. Nothing
can shake our faith that in some measure at least ‘“We’’ have real freedom. We act
on that faith. Morality has no meaning without that faith. The fundamental ques-
tion is Free Will and Determinism can no longer be evaded by the youth in a civiliza-
tion increasingly dominated by the Planck’s Constant and dramatic developments
in biotechnology and computers. What is the source of free will? Where does it
originate? We have to explore in all possible ways the complementarity of brain
(atom) and mind (self). [NPL Bulletin, New Delhi, Nov. 1989].

An illuminating example of the complementarity of freedom and determinism
is provided by the following two statements of Einstein [INSA, Einstein (1984) pp.
24-25}. Free will or choice of action is inherent in Einstein’s statement: ‘‘Caring for
man and his destiny must always constitute the principal interest of all technical
efforts. Never forget that in the midst of your diagrams and equations.’” Consider
the other statement of Einstein which denies free will. ‘I do not at all believe in human
freedom in the philosophical sense. Everybody acts not only under external compul-
sion but also in accordance with inner necessity. Schopenhaaer’s saying, ‘‘A man
can do what he wants, but not want what he wants,”’ has been very real inspiration
to me since my youth; it has been a continued consolation in the face life’s hard-
ships, my own and others, and an unfailing well-spring of tolerance. A clue to percep-
tion of the complementarity of free will and determinism is provided when we
recognize that both free will and determinism are rooted not in Reason, but in Beyond
Reason. Free will and Determinism are two complementary aspects of the same
Transcendenal Reality.’ Determinism is rooted in Beyond Reason, Beyond Science.’
The physical mathematical laws — and these are supremely, indescribably, Beautiful-
that account for space time and matter energy and atoms cannot originate within
space time. To account for the very existence of space time, the laws cannot be within
space-time. The laws originate in the “‘self’’ and then manifest in space time. The
“‘self’’ is beyond space time. The theme is discussed in Atom and Self [(INSA Pro-
ceedings, New Delhi 1979-80}, and in NPL Bulletin, New Delhi, 1989); Also Eins-
tein on Scientific Truth, INSA(1984) p.23].

In the end it is our belief or faith as to ‘““Who are we?’’ that gives a meaning
and purpose to all S-T and Development. This needs to be underscored and explicit-
Iy recognized. It is particularly significant to note that in our century science pro-
vides strong support, albeit indirect, to overcome the Cartesian Partition between
phusis and psyche, or brain and mind, without of course any violation to the objec-
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tivity and autonomy of natural science. This is a task of uncommon difficulty. Many
names in this connection immediately come to mind:Planck, Einstein, Bohr,
Heisenberg, Pauli, Schroedinger, Sherrington...

If S-T Development is to serve the real needs and interests of the people much
bold, unorthodox and hard thinking is necessary. Above all it demands sustained
determination and social commitment. Unwise Development can result in unaccep-
table damage to environment and cause harm in many ways. To undo the harmful
effects of Unwise Development — much more frequent than one may think — can be
prohibitively expensive economically and politically.

It is no easy thing to define ‘‘wise development’’ and no easy thing to imple-
ment it. We are reminded of the parallel case of education. Everyone knows that
education today is in desperate need of radical reform, but there is little clarity or
consensus as to what it should be and how to realize it. From a conference such as
this we can learn much, and derive inspiration, about the theory and practice of ‘‘Wise
Development.”’ There is much to learn from exchange of ideas and experience. There
should be some continuing programmes for this purpose.

Mahatma Gandhi has given what he called a ““Talisman.’’ It is an unfailing guide
to Wise Development in the Atomic Age. Recall the face of the poorest and the weakest
man whom you may have seen and ask yourself if the step you contemplate is going
to be of any use to him. Will he gain anything by it? Will it restore him to a control
over his own life and destiny? In other words, will it lead to Swaraj for the hungry
and spiritually starving millions?’’ [Mahatma Gandhi, August 1947].

S-T Development has unlimited potential and power. It is an unprecedental in-
strument, a formidable instrument. If wisely used it opens the path to continual pro-
gress in knowledge, happiness and wisdom. But used unwisely it can lead only in
the Atomic Age to universal suffering and total disaster. We fervently hope that our
deliberations, formal and informal, would benefit us greatly in many ways, and also
contribute in some measure towards mankind’s goal of a world based on Science
and Ahimsa. That would be a befitting homage to Jawahar Lal Nehru.



