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Science Re-organization
In his Founder Memorial Lecture of Shri

Ram Institute for Industrial Research, Dr.
D.S. Kothari has called for substantial re-

organization of the Scientific Advisory
Committee to the Cabinet as regards its

position and functioning. He has also

suggested a serious examination of the res-

pective role and responsibilities of the vari-
ous agencies in the country concerned with
the use and promotion of science such as

Council of Scientific & Industrial Research,
other research councils, Atomic Energy Com-
mission, University Grants Commission etc.
He is of the view that quite a few of the agen-
cies have assumed responsibilities beyond
their respective purpose and functions. He
suspects that some of these organisations have
become too big and emorphous to make
efficient contribution to science in the coun-
try. In this context he recalls the abolition of
DSIR in U.K. (which corresponds to the
Council of Scientific & Industrial Research
in India), and the distribution of its functions
to the Science Research Councils and the

Ministry of Technology. A performance
audit is called for to determine if the present
science organisations are making optimum
contribution to the process of industrial and
economic growth of the country.

Coming as these do from an eminent
scientist who has been intimately connected
with the Scientific Advisory Committee to the
Cabinet and the Governing Body of the CSIR
since more than a decade, these remarks
should occasion a serious concern and heart-
searching among the scientific circles and

authorities on the adequacy or otherwise of
the present structure of science and techno-
logy in India.

Over the last 25 years, the CSIR has grown
into a large organisation which encompasses

. fields as diverse as electronics engineering to
botany, oceanography and road building.
It is raa moot question whether the present uni-
tary control of industrial research and deve-
lopment is conducive to its optimum utilisa-
tion by user Ministries responsible for in-
dustrial development. An incipient hostility
comes to surface occasionally and has led
to the creation of technical departments
within the Ministries sometimes duplicating
and bypassing the activities of the research
laboratories. The unitary controlling body
may also not have the right perspective for
investment of adequate inputs in research and
development effort requisite for the sustain-
ed industrial growth of different areas. For
example, electronics research related as it is
to a fast moving field with vast potentialities
and recognised as one where the industry is
entirely science based, would need a different
order of investment as compared to coal or
textiles. While massive investments are

contemplated in the field of petrochemicals
and fertilisers, the financial allocation to the

petroleum and petrochemical research may
have to stand in a queue with other labora-
tories and its financial allocation may appear
to have no relationship to the requirements
of development. The question arises if the
Ministries in charge of particular industries
themselves, in some form or the other, would
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not be the better judges of the research re-
quirements and investment inputs for the
related areas of research. While the idea
of transfer of research organisations to user
Ministries may appear attractive, there isa
realdanger that the atmosphere required for
creative research may be stiffled in the
bureaucratic atmosphere prevalent in the
'Ministries.

The idea of a Ministry of Technology
apparently owes its inspiration to the corres-
ponding developments in Britain. Science
and technology may get a better deal under
a separate Ministry than as a minor wing of
the Education Ministry. Even otherwise
Science & Technology would profit by being
closer to industrial development. One may
even hope that staffing in the Ministry of
Technology may be Science & Technology
oriented in preference to the predominantly
administrative bureaucracy prevalent else-
where thus preserving the benefits of auto-
nomy enjoyed by the research institutes of
the C.S.LR. The idea ofMinistry of Techno-
logy would thus appear useful and important
because it would lend strong support to
maintaining the country in technological

forefront for industrial and economic growth.
Notwithstanding the setting up of a new
ministry, arrangements will have to be work-
ed out whereby while the administrative
control of the research organisations may
remain withthe Ministry with a view to co-
ordination of policies, the inputs, utilisation,
planning, functional responsibility and finan-
cial investment in these institutions should
be closely linkedwith the programmes of the
user Ministries or industrial organisations
concerned.

So far as the Scientific Advisory Committee
to the Cabinet is concerned, one can whole
heartedly agree with Dr. Kothari that it
needs drastic reorganisation. This should be
achieved by removing deadwood and infusion
of fresh blood into the Committee. There
is need for improving lines of communication
between the Committee and organisations of
scientists and technologists. The functioning
of the Committee should be put on a scientific
basis by providing it with an infrastructure
capable of collecting data on different aspects
of scientific activities rather than its
members, however eminent, basing advice on
their fads and fancies.

Grateful Thanks
We gratefully acknowledge a sum of Rs. 50.00 contributed by the

CMRS Branch of ASWI to the Central Organisation of ASWI to tide
over the financial crisis.



Education, Science and Development"
Dr. D.S. KOTHARI

It is more than an honour to be invited to

give the Founder Memorial Lecture of the
Shri Ram Institute for Industrial Research
in commemoration of its deeply esteemed
and eminent Founder; and I am grateful
to the Chairman and the Director of the
Institute for the invitation. I appreciate
this all the more as it gives me an opportunity
to pay my respectful homage to the sacred

memory of Lala Shri Ram, and to recall
even so briefly the immense and lasting debt
we owe to him. Lalaji was a pioneer in

many ways; a man of ideas and idealism;
and a sincere, warm and generous
friend of education and science and the aca-
demic community. He achieved outstan-

ding success in diverse fields and gained
great fame and honours. But he always
retained his innate modesty and simplicity,
humility and quiet dignity; he was mild of
manners, and yet, when he felt necessary,
firm and unbending. He built from small

beginnings a huge and progressive industrial

complex. He was from the beginning a

powerful supporter and closest associate
of the C.S.LR. and chairman and member of
its numerous committees. What he did for
the promotion of education in Delhi
will be remembered with gratitude for a long
time to come. Whether it was at the meet-

ings of the governing bodies of the several

colleges over which he presided, or meet-

tings of the C.S.1.R.. or at gatherings of
educationists and scientists, his presence
was always arresting and his contribution

always notable and informed by an extraor-

* Founder Memorial Lecture of the Shri Ram Institute for Industrial Research.

dinary degree of acumen, commonsense and

deep humaneness. Lalaji was a great man
in the true sense of the word, and great-
ness is much more than a combination of
uncommon abilities, perseverance, success
and dedication.

Science-based world

What is new and characteristic of the

contemporary world is the explosion of rising
hopes and aspirations for economic better-
ment, for education, and for national self-
assertion, on the part of hundreds ofmillions
of people in countries which after centuries
of subjugation have, in the last two decades
or so, obtained their political independence.
Many of these countries have great traditions
and a highly sophisticated culture, but al-
most all of them have an underdeveloped
economy still at the level of mere subsistence,
and their agriculture still largely exploitative
using ploughs, unselected seeds, and methods
that go back to the Middle Ages. There
have been great civilizations in the past but
in all of them the people, except for a negli-
gible minority lived in ignorance, squalor
and poverty. In India the condition of the
lower castes, the untouchables and scheduled
tribes, has been particularly deplorable for
centuries. At the height of the Greek civili-
zation, Aristotle said that to abolish slavery
would be to abolish Athens itself. He ob-
served that slavery would continue till man
could discover machines to do the work of
slaves. The realisation of this has taken
more than two.thousand years. It was.
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Gandhiji who said that his ardent wish was
to wipe every tear out of every eye. For
the first time in history, science and tech-
nology have provided an instrument of un-
precedented power, which if wisely employed
can eradicate poverty, disease and ignorance.
This imposes a unique responsibility and
obligation on man to use the great powers
of science for the common good and continu-
ing upliftment of mankind.

The present world is science-based, and
in this there could conceivably be no going
back unless civilization itself suffered a total
collapse because of man's folly or inability
to deal in a human way-that is, in the true
interests of mankind as a whole with the
forces of almost cosmic dimensions that
nuclear energy has placed in man's hands.
By debunking magic and sorcery, which
aimed to control nature by cheating or cajol-
ing her science which controls nature through
understanding, through reason, has ra-
dically transformed the relationship between
man and nature and given a new meaning
to it. By providing a framework of objec-
tive knowledge of naturallaws, ever expand-
ing and deepening as each generation contri-
butes to it, science has givenman a new out-
look and a new destiny. Man now faces
himself. He is on the way to learn and
master the process of his own organic evolu-
tion which got an explosive start about two
million years ago with the development of
the frontal lobe. (It is this front part of
the brain which distinguishes Homo Sapiens
from the erect apes, and its important func-
tion is cooperative behaviour). The develop-
ment of the human brain, through the dis-
covery and development of tool making,
speech and language, cooperative and social
behaviour, and ability for abstract andlogical
thinking, led toa process of rapid secondary
evolution running parallel to man's biologi-
cal evolution. The secondary evolution has

proceeded at a rate orders of magnitude
faster than the organic evolution. In the
years to come, it is likely to give man know-
ledge and power to modify the direction of
his biological evolution as well. It may
be mentioned that if today man's rational
behaviour, when put to individual or group
test, often appears to be no more than skin
deep it is an expression of the fact that enough
time has not elapsed for the 'saintly' genes
to have become sufficiently abundant in the
genetic pool of mankind. We may have to
wait, may be, for tens of thousands of years
for this to happen.

It is almost certain that intelligent life,
and possibly super-intelligent, may be dis-
covered elsewhere in the universe before too
long and man may succeed in linking himself
to a 'galactic telephone system.' At not too
distant a future, the span of individual human
life may be increased to a few hundred years.

Science is hard work; and a relentless
and passionate search for truth. A serious
pursuit of knowledge and discovery, and
unceasing quest of truth is no routine under-
taking. It is not something which can be
manipulated by administrative tricks or
secured by issuing directives and instructions,
whether by Government or any other agency.
It demands high mental competence, but
above all, it demands courage and unflinching
dedication. And by bringing an elevating
and spiritually satisfying experience which
comes from such pursuit, within reach of a
large number of people everywhere science
has contributed immeasurablyto strengthen-
ing the commitment of man to free enquiry
and to the quest of truth as his highest duty
and obligation. But the process is by no
means automatic. It needs careful watching,
and nurturing through education, research
and wise counsel. Too much emphasis
on technology and material achievements
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of science , as distinct from the spirit of
science, which one sometimes comes across
in "advanced'' countries, can lead to serious
imbalance in man's culture and to an erosion
and weakening of the sense of fundamental
values of life and the moral foundation of
society. Toomuch preoccupation and involve-
ment with means of production and material
gains, and too little reflection on values and
purpose of life can, in the end, for individuals
as for societies, lead only to self-defeating
activity and soul-killing frustration.

In its ultimate analysis the motive power
of science is the hunger of the human mind
and spirit to understand nature and to seek
an answer to the ever challenging question:
What is man? Why is he here? What is
the purpose of the universe?

The opening lines of the Kena Upanishad
are today in the age of science, as valid and
soul stirring as they were thousands of years
ago:

"By whom missioned falls the mind
shot to its mark? By whom yoked
does the first life-breath move forward
on its path? By whom impelled is
this word that men speak? What god
set eye and ear to their workings?''

It will be wrong to expect any final or
even partially satisfying honest answers to
these fundamental questions. In an evolving
universe, man's understanding of himself
and the universe is also a continually evolv-
ing and deepening thing. "Many wonders
there be, but nothing more wonderous than
man'', is true for all time.

Even more important than the tangible
achievements of science is the spirit of science.
Perhaps, nothing comparable to the scientific
revolution has occurred in man's history since
the Neolithic times. The language of science
is a common language, and its achievements
are the heritage ofall-the only truly common

heritage. Science is growing and expanding
at.a terrific pace. It is well recognised that
the doubling period of science and technology
is about ten years. This has been demons-
trated by considering a number of relevant
indices, such as, the number of research
publications, number of scientists and
engineers, output of electricity, and so on.
So rapid is the progress of science that, as
has been said, a graduate (in science and tech-
nology but not, say in humanities) is almost
obsolescent on the day of his graduation.
A research paper, if a good one, is almost
out-of-date on the day of its publication.
A military weapon is nearly obsolete if it
works. An expensive research equipment
is out of fashion by the time it is procured.

The work in a developing country often
tends to follow the fashion set by the "'ad-
vanced countries', even though the needs
of the developing country may be quite
different. Whatever the field of science, with
the growth of science and technology there
is a general tendency for the tools of investi-
gation to become more complex and more
expensive. This is sometimes referred to
as the sophistication. factor.

In fields such as high-energy-physics or
space research the cost of some of the facili-
ties is fantastically high. To give an example
of the scale of big science, the 200 Bev high
energy accelerator which the U.S.A. is
planning to build is likely to cost about $300
million and may be more. It will take about
a decade to design, construct and put the
machine in working order. The running
cost is likely to be more than a hundred
million dollars per year.

Science Policy
Interaction between science and society,

between science and Government is .a very
complex thing. Many-- aspects. of. this in-
teraction are. difficult - defisie -with any
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precision. Even in the advanced countries
the mechanism for formulation of science

-policy and goals is still in a most rudimen-
tary stage. Partly the difficulty is inherent
in the situation, because of the inherent
unpredictability of fundamental discoveries
in science which in a few years may have an

altogether new and far-reaching impact on
the life and progress of society. Also, and
essentially, the difficulty arises from the

simple fact that science policy almost inva-
riably goes far beyond science. It invol-
ves complex political and social issues and
decisions. Science policy has two compo-
nents, somewhat related but distinct. It
is concerned with policy about pursuit and
development of science, but it is even more
concerned with utilization of science to meet
national needs and goals. The national
goals which involve science range over a
wide spectrum: agriculture and industry,
improvement and control ef environment,
medical care, science education, com-
puters and automation, population
control, andso on. Whatever the resources
big or small, there is always the problem
of deciding what not to do in order that
something can be done with reasonable
speed and chances of success. If resources
are distributed over everything worthwhile
which one wishes to. do, then the effort will
get so diffused that nothing really would be
done. This problem of concentration of
effort is a basic issue for every country, and
if anything, it is crucial for a developing
country like ours. Even advanced countries
(such as the U.K.) are now finding that
several areas of big science such as thigh
energy physics and space research are now
getting almost beyond their resources.

1 is most important that there should
be some mechanism whereby Government
at the highest level can get as competent,
objective and unbiased an advice, as possible

KARMEB

on matters relating to science policy. An
important aspect of science policy which
needs serious examination is about the res-
pective roles and missions of the various
agencies in the country concerned with the
promotion and use of science, such as the
C.S.I.R. and other Research Councils, the
U.G.C., the A.E.C. the Defence Research
Organisation and other Government depart-
ments concerned with science.

At present quite a few of the agencies
have moved into fields and assumed responsi-
bilities which go beyond their respective
purposes and main functions. In all count-
ries, and especially in a developing one, there
is a marked tendency and danger for this
to happen. Some of the organisations,
with passage of time and the operation of the
Parkinsonian law of proliferation, become
too big and amorphous to make efficient
contribution to science and development of
the country. A situation can even arise when
the organisations forget their proper role
and responsibilities. Where aims, targets and
responsibilities are ill-defined, an unbiased
assessment of work and evaluation of achieve-
ments of the various agencies becomes near
impossible. In such a situation the relative
allocation of the slender available resources
between the competing agencies depends
more on the pulls and prestige of the leaders
of those agencies, on the current international
fashion in science than on the worth-whileness
of the agencies' programmes and their contri-
bution to meet national needs. In the context
of what has been said above it is relevant to
recall that recently in the U.K. the D.S.IR.
(which corresponds to our C.S.I.R.) has been
abolished. The functions of the D.S.IR.
relating to fundamental research have been
transferred to a new Science Research Council.
Many of its functions concerned with
applied science and industry have been taken
over by the new Ministry of Technology.
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The usual mechanism is to have a high
level Science Advisory Committee. For
such a committee to function properly, it
is perhaps necessary that a major part of its
membership belongs to persons who enjoy
confidence of the scientific community, but
are themselves not in charge of big science

agencies or science related departments.
Another important consideration is that the
committee should include among its members
economists, social scientists and persons
knowledgeable in the fields of industry and

management. When the committee consists

largely of people who themselves are in charge
of science using agencies, it becomes almost

impossible for the committee to go into any
critical discussion of problems and to reach

objective and unbiased decisions. Viewed
in this light, the Science Advisory Committee
in our country needs substantial reorganisa-
tion as regards its composition and function-

ing.

The support for science depends much on

the understanding and vision of the politi-
cal leadership, and on the general awareness
in the country, about the role, strength and

limitations of science. It would serve a

distinctly useful purpose if a 'Science Report'
dealing with the progress of science and

important questions bearing on science policy
was placed annually before our Parliament.
A discussion in the House on such a report
would serve a valuable purpose. The
C.S.LR. could be assigned the responsibility
for preparing the report for submission to

Parliament.

It is important to recognise that in an

age of science and technology, universities
in advanced as also in developing countries.
have acquired a new role and a new signi-
ficance. Through the powerful and symbio-
tic combination of teaching and research,
education and discovery, youth and age,
orthodoxy and heterodoxy, universities in

the modern world make a contribution to
science and its growth as no other organisa-
tion or agency can or does. The experience
of more than a century, starting with the

great German Universities has demonstrated
beyond doubt that teaching and research
flourish best in combination. The best of
either is achieved in an atmosphere where
both are cultivated, and in this invigorating
combination of teaching and research lies the
real strength of universities.

A face-to-face confrontation and critical
dialogue between the professors and their
bright inquisitive students, without the in-
hibition and constraints which generally
operate in non-university type institutions,
acts as a powerful stimulus to original
thinking and creativity and helps to open
new horizons of thought. Also scientific
work is now becoming increasingly more and
more of a team effort, and in promoting
team work a university atmosphere has a

distinct advantage. When there is shortage
of trained men of first-rate ability, as we
face today, it is wiser to invest them generally
in the universities than elsewhere. This
would result in a high degree of multipli-
cation effect, as the top men would not only
contribute to research but also to the training
of the younger generation. It is important
to ensure that the effort exceeds a certain cri-
tical mass so that it can generate and sustain
a sort of chain process producing many
more and more of able men. For the prog-
ress of science, education and research, and

for the improvement of its quality, it should
be almost a basic policy that university type
of work should not be done in government
establishments or other institutions which

are divorced from teaching. This is a

matter which needs serious attention. La-
boratories for scientific work outside the uni-

versities, unless these happen to be directly
concerned with applied research and for
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a clearly defined mission, are unlikely to
have a fruitful and vigorous life ofmore than
a few decades (if not less). This arises from
a variety of causes. The top men around
whom the laboratory was originally organised
may have left or would have passed the prime
period of their creative activity and ins-
piration; the laboratory unlike a university
lacks the continuing stimulus and challenge
of fresh students joining every year; and the

purpose for which the laboratory was set

up may no longer be relevant as entirely
new lines of development may have made
to some extent obsolete the field of work
for the - laboratory was originally
set up. A deteriorating laboratory, what-
ever the cause of its degeneration, always
poses a serious problem. What is to be done
with the expensive equipment and the huge
staff? It often tends to bolster up its scienti-
fically weak case by asking-for more
funds, more buildings, and more men.
Unable to compete in quality science, it
shifts its endeavour to compete in terms of
prestige buildings and expensive but not-to-
be used equipment. It tends to believe that
people would judge the quality of its work
by the quality of the buildings-marble
floors and high salaries, may be taken in as
an index of quality work and quality scientists.
It is much easier and quicker to achieve high
quality, even international standards, with
regard to buildings and imported equipment
than in science education and research.
Spending money, specially someone else's

money, is far easier than spending thought.
In a developing country such as ours the

highest priority must go to the strengthening
of the universities. -If research institutions
outside the universities expand too rapidly
it would result in depleting the universities
of their competent men, and may be also of
the money which should go to them In.
the long run weak universities would inevi-

tably weaken the entire research effort of
the country.

It is often suggested that one way of
meeting the situation would be to encourage
national laboratories and other research insti-
tutes outside universities to undertake some
teaching work either in association with
universities or on their own. This should
be fully supported and encouraged. At
the same time it is a relevant question to ask
as to what extent such an arrangement would
Strengthen the universities. As a recent
editorial in Nature on the U.K. Report of
the Working Committee on Liaison betweén
Universities and Government Research
Establishments (Sutherland Committee Re-
port-1967) has pointed out: "As things
are, the evidence the Committee has compiled
of the willingness of the establishments to
help with teaching can be interpreted not
only as a proof of goodwill but also as a

sign that the establishments have been endow-
ed with resources. which might have been
better spent in universities."'

Universities and the Community

Knowledge is vitally important; but
if it is to transform society from a state of
relative stagnation to one of dynamism and
progress, there must be a general willingness
and determination to make use of it in the
service of the community. Sir Cyril James
in his Presidential Address (August 1965)
to the International Association of Univer-
sities observed: 'Universities are not ivory
towers, of cloistered bases of peace in which
to escape from the problems and frustra-
tions of the contemporary world. They are
centres of struggle. They are battlefields
(often of fiercely contending forces) on which
the victories will largely determine the future
pattern of our society.'' - But, in a develop-
ing country. the general academic atmos-
phere, apart from notable individual 'excep-.

1
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tions, here and there, is one of timidity and

apathy.

In the modern world, education should

explicitly recognise and foster as its two

basic aims (i) imparting knowledge and (#)

imparting of a sense of social responsibility
and commitment to the community-willing-
ness to use knowledge for economic and

social betterment. The world today has

a stock of knowledge which is unmatched in

its extent and power, but there needs to be

a comparable sense of dedication and res-

ponsibility to make use of this knowledge for
the service of the community and mankind.

It is the universities which provide the

focal points for importing science and tech-

nology from where it is in abundance and

transmitting it to the local community. They
alone, or at any rate, much more than any
other agency, function as the 'ports of com-
merce' in the great ocean of international
science. They act as powerful 'pumps'
drawing science and technology from 'ad-
vanced' countries, and creating some more in
the process, and spreading it wide to irrigate
the native soil. But if the universities in a

developing country are to truly serve their

country they must be close to the native soil,
close to the poor and the needy. They must
be close to the people and to their aspirations
and close to the government.

Sir Eric Ashby says with regard to the new
African Universites (African Universities @
Western Tradition, Harvard University Press

1964): "For an African the impact of a uni-
versity education is something inconcei-
vable to a European. It separates him from
his family and his village.... It obliges
him to live in a western way, whether he
likes it or not. It stretches his nerve bet-
ween two spiritual worlds, two systems of
ethics, two horizons of thought. In his
hands he holds the terrifying instrument of

Western civilisation: the instrument which
created Jefferson's speeches, the philosophy
of Marx, the mathematics and chemistry of
atomic destruction. His problem is how to

apply this instrument to the welfare of his

own people. But he has no opportunity to

reflect on this problem. For one thing,
the gap between himself and his people is

very great.... the universities and their

graduates are isolated from the life of com-

mon people in a way which has no parallel
in England since the middle ages. This is

the peculiar dilemma of the African Uni-

versity."'
And these are words which we need to

ponder over seriously-they are of much

more than passing interest in relation to our

situation.

Reconstruction of Education

In the context of our times it is hardly
necessary to argue that the improvement
and strengthening of universities should

receive the highest priority and be treated

as a fundamental national goal. If the

universities are weak, as several of them are,

they cannot and should not absolve them-

selves of their share of responsibility. This
does not mean, however, that the govern-
ment and the public and other agencies
concerned are less responsible for the un-

happy situation. A national goal can only
be achieved on a national basis and through
the active collaboration and participation
of all the elements concerned. The attain-
ment of a national objective has to be con-
ceived as a national responsibility.

In a world permeated by science which
makes in some fundamental way the future

shape of things unknowable and unpredict-
able, it is most important that the educa-
tional policy contains a built-in element of
flexibility so that it can adjust continually
to changing circumstances. It underscores
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the importance of experimentation and
innovation. Perhaps, the single most impor-
tant and urgent need in our education is to

get out of the rigidity of the present system.
In the rapidly changing world of today, one
thing is certain: yesterday's educational
system will not meet today's and even less

so, the need of tomorrow.

The basic points that should characterise
the reconstruction of our educational system
may, perhaps, be summed up as (Education
Commission Report-letter of transmittal)

* Introduction of work-experience (which
includes manual work, production ex-

perience, etc.) and social service as inte-

gral parts of general education at more

or less all levels of education;

* Stress on moral education and inculcation
of a sense of social responsibility;

* Schools should recognise their responsi-
bility in facilitating the transition of

youth from the world of school to the

world of work and life;

* Vocationalization of secondary education;

* The strengthening of centres of advanced
study and the setting up of a small num-
ber of major universities which would
aim to achieve highest international stan-
dards;

* Special emphasis on the training and

quality of teachers for schools;

* Education for agriculture, and research
in agriculture and allied science should
be given a high priority in the scheme of
educational reconstruction. Energetic
and imaginative steps are required to draw
a reasonable proportion of talent to go
in for advanced study and. research in

agricultural sciences; and

* Development of quality or pace-setting
institutions at all stages and in all
sectors.

Education should be used as a deliberate
and powerful instrument for social trans- .

formation and to increase productivity.

Rich Countries and Poor Countries

In a historic sense one of the most signi-
ficant things of our time is that the world,
for the first time, has got divided into a poor
part and a rich part. The economy in the
rich part is highly prosperous and dynamic,
whereas in the poor part it is at a bare level
of subsistence and is static. In the industria-
lized countries the average span of human
life is about twice that in the underdeveloped
world.

The economic gap between the rich and
the poor countries is not only dismally large,
but is growing wider with the passage of
time. This has, of course, its effect on what
a country can spend on education. Educa-
tion is both a seed and a fruit of industrialisa-
tion: it is the foundation as also the conse-
quence of rapid economic growth.

Japan, during the post-second-world-war
period, has achieved an extremely high rate
of economic growth of nearly 10 per cent
yearly rise in its GNP-this is regarded as
almost a miracle. Within a generation
Japan has transformed its economy from an
"under-developed'' to a "developed'' level-
it has increased its per capita GNP from less
than $ 100 to above $ 600, a sixfold in-
crease in 15 years. Many think that the

special attention paid to technical and general
education has been a very important factor
in this transformation. G. Uchida (Scienti-
fic American, November 1966) has observed
that China with its stress on technology and
industrialisation, and with luck, may in 10

to 15 years attain a per capita income equal
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to Japan's present figure (§ 620). The
lesson and significance of all this for the

developing world is apparent.

As an instance of the frightening gap
between the rich and the poor countries, we

may notice that in India today the expenditure
on all levels of education and research is

about two dollars per capita per year. The
corresponding figure for the U.S.A. is $300.

By the end of the century the Indian figure
may go up to $ 20 per person per year. The
U.S.A. figure will certainly rise to $ 1,000

per person per year. The frightening gap
would be wider. still.

In thinking of the ever-widening econo-
mic gap and how to meet it one is forcefully
reminded of the terrific expenditure which
the world is incurring on national defence
and the arms race. It is now well recog-
nised that in the case of superpowers, and
it may equally be true of the lesser powers,
in the context of our times an increasing
military expenditure only leads to decreas-

ing national security.

It is a grim fact that as a consequence of
the arms race the increasing sophistication
and amplification of nuclear weapons has

resulted only in a steadily diminishing
security for the big power blocs. A nuclear
attack and the inescapable counter attack
in the early 1950s could have inflicted
casualities numbering into millions on the

two sides; in the late 1950s numbers could

have been in. tens of million, whereas today
the number of casualties could be of the order

of hundreds of millions. As Wiesner and

York state: 'Jt is our considered professional

judgment that this dilemma (increasing
military power and decreasing national secu-

rity) has no technical solution,' (J.B. Wiesner, .

now Dean of Science at the M.I.T., has been

the Chairman of the U.S. President's

Advisory Committee and Special Assistant

to Prasident Kennedy; H. York has been
Chief Scientist of the Advanced Research
Project Agency of the U.S. Department of
Defence). The arms race between the

super-powers may enter anew and even more

dangerous phase because of recent develop-
ments in the field of anti-ballistic missiles.

By comparison the dangers of nuclear proli-
feration are some times over-estimated;
andthe discussion of the problem often tends
to be dominated by the short-term interest
of the big nuclear powers. A nonprolifera-
tion treaty, as under current discussion could
raise more issues than it resolves; and could

concéivably postpone indefinitely a lasting
solution to the terrible problem of nuclear

peril. An 'arms race' between the two

Blocs, canin the end lead only and inexora-
bly to universal doom-a complete collapse
of human civilization. The solution to the

great nuclear challenge of our times can be

found only on the basis of hope and faith,
trust and confidence, and courage and wis-
dom. The only possible goal-to be attained

by stages-can and ought to be compre-
hensive and complete disarmament.

The defence expenditure in the case of
most countries ranges from 5 to 10 per cent
of their GNP. Against this the aid which
the rich part of the world gives currently
to the developing world is of about one per-
cent of the GNP of the rich countries. What
is urgently necessary for the development of
the under-developed world is as Professor
P.M.S. Blackett has so vigorously and cogent-
ly argued in his recent address to. the Ame-
rican Association for the Advancement of
Science, that the aid be raised to about
twice its present level. The difficulties that
stand in the way are largely political rather
than technical. In a sense it is linked also
with the problem of nuclear and general
disarmament. It isto be hoped that coope-
ration which has been a feature of the
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post-war world will be further strengthen-
ed and the flow of aid over the

next decade may increase from its current

level of one per cent to about two per cent

of the GNP of the rich countries. Though
its effect on the development of the under-

developed world will be of crucial signifi-
cance. it will not seriously affect the

growth rate of the dynamic economy of
the developed countries. Its effect on them

will be not more serious than about a year's

'holiday' in growth.

It is evenmore important that the receiving
countries recognise that, paradoxically, only
those countries deserve aid which are pre-

pared to do without it. In other words, they
must be so determined to maintain inter-

nal stability and to pursue the path of

development and social welfare, and so com-

mitted to their programmes of improve-
ment of agriculture and productivity, and

education that even if there were no external

aid, they would move forward with zest and

dedication. In such circumstances aid would

help to accelerate the process of development
and would therefore prove most useful.

To face successfully the unprecedented

problems and challenges of our times weneed

a symbiotic combination of knowledge and

commitment; we need education and science,

and co-operation within the country and

between countries.

To quote the prophetic words of a great
thinker of our times, H. Bergson:

"Mankind lies groaning, half-crushed
beneath the weight of its own progress.
Men do not sufficiently realise that their

future lies in their own hands. Theirs
is the task of determining first of all
whether they want to go on living or

not. Theirs is the responsibility then, for

deciding if they want merely to live, or

intend to make just the extra effort

required for fulfilling, even on their

refractory planet, the essential function
of the universe which is a mechanism
for the making of gods'.

"With Compliments
1

from

BOMBAY CHEMICALS PRIVATE LTD.
129, Mahatma Gandhi Road,

BOMBAY:-]



APPENDIX

GNP PER CAPITA, SCIENTISTS AND ENGINEERS, HOUSING STATISTICS, CONSUMPTION OF ELECTRICITY
TV SETS AND RADIO RECEIVERS

G.N.P. per R/D Net consumption of Scientists and Housing standard No. of. T.V. Sets and Radio

SI. Country capita in expenditure- Electric energy per head, Engineers (per AverageNo. of Receivers per 1000 inhabi-

No. dollars Percentage of per year KWH cent oftotal rooms per person tants 1963

1963 GNP (1960) working popu- around 1960
1963 1964 lation) 1959 T.V. Sets Radio Receivers

1 2 3 4 5 6 7 8 9 10

23. U.S.S.R. 835 2.3 1710 1.2 0.67 44 310

24. Yugoslavia 293 0.7 584 0.5 0.63 il 120

*Figures relate to 1958 Sources: Col.3:(1) United Nations: Yearbook of National Accounts 1964; (2) Education Commission (India) Statistics

**Engineersonly of comparative Education in Selected Countries 1965 (for Brazil, U.S.S.R. and Yugoslavia).

--Not available Col. 4: (3) Underdeveloped Science in Underdeyeloped Countries, Stevan Dadijar, Minerva, Autumn, 1963.

***Figure relates to 1962 Col.5: (4) United Nations; Annual Bulletin of Electric Energy Statistics for Europe 1963;

{Figure relates to 1961 (5) Central Statistical Organisation (India): Statistical Pocket Book of Indian Union 1964 (for India only).

0.2** 0.71 55 253
1. Argentina 563* C
2. Brazil 282 0.1** 0.77 0

3. Canada 1871 1.2 6280 1,3 1.43 246

146 0.1 95
0.53 14 84, China (Taiwan)

1

5. Columbia 301*
6. France 1406 2.1 1692 1830 0.8 1.00 92 304

7. Greece 40 323 380 0.4 0.67 ™
Q

8.
0

9. India 76 0.1 48.3 0.05 0.38 0 Thee

10. Iran 169* -_ -_ 0.16 5 68

11. Italy 776 0.3 1211 1290 0.9 0.91 85 190

12. Japan 589 1.6 1630 0.83 158 201 >
13. Mexico 390 0.34 27 169 g
14. Nigeria 89 0.01 0,33 0.3 i]
15. Pakistan 77 0.1 0.05 0,32 0 4

16. Peru 247 0.45 13 169

18. Spain 401 675 72017. Philippines 191* 0.1 0.24 40
0.3 0.91 27 129

19. Thailand 101 -_ -_ 0.01

20. Turkey 230 117 120 0.2 54
4

1361 2.71 2784 2900 1.0 1.43 238 296
21. United Kingdom
22. United States 2790 2.8 4870 5180 1.43 327 1017

Col. 6: (6) OEC Observer, February 1966.

Col.7: (7) OEC Observer, June 1966.

Col.8: (8) United Nations : Statistical Yearbook, 1965,

Col. 9 and 10 (9) UNESCO: Statistical Yearbook, 1964.



SCIENCE ADMINISTRATION
Dr. J. LEE WESTRATE*

I am a student of Political Science parti-
cularly public administration and manage-
ment. I have served in the office of Presi-
dent Eisenhower and President Kennedy's
Science Adviser in the unit dealing with the
sclence management. Of late I am associa-
ted with Federal Bureau of Budget in the
Office of Management and Organisation
which is a part of the Executive Office of the
President. I came to India as management
consultant to Indian Institute of Public
Administration. The Institute was engaged
in studying in depth the Science Policy and
Organisation of the country on behalf of
the Administrative Reforms Commission.

While in the States, I had studied the
problems of Science Administration from
very close angles, but I had not much know-
ledge of Science in India and its adminis-
tration. I had heard the names of a few top
Indian scientists like Prof. Thacker, Dr.
Bhabha and Dr. Sarabhai. 1 was therefore
very eager to come and study science admi-
nistration in India. During my stay here
have had the privilege of discussing these
issues with the administrators of science at
various levels and aiso have gone round and
visited many research establishments and
institutes in the country. I had talks with
the directors of these laboratories and their
senior colleagues. Today would talk
about the Science Administration at the labo-
ratory level and at the Headquarters level
like C.S.I.R. I would mainly concern myself

*Dr. Westrate is a Consultant, Institute of Public
Administration. The above is an extract from his talk
at CSIR on 25.5.1967.

with the role of the Director of a laboratory
and Central Administrative Office in the
research management. I must say, here
that, I am using the word management of
research as contrasted with administration,
because the term management is more comp-
rehensive and all-inclusive of various func-
tions involved in successfully running a
research enterprise. I feel that the adminis-
trative machinery should be geared to the
purpose of supporting the objectives of the
research institute rather than for the purposes
of controlling ii. It has been experienced
that when administration tries to control the
research enterprise, it is capable of creating
obstacles in the way of smooth functioning
of the Organisation. It can strangulate the
creativity and kill the initiative with detri-
mental impact on scientific research effort.
Secordly, the diarchy in the research adminis-
trative machinery should be done away with.
For, it violates the fundamental principles
of sound scientific management.

If, f were to be a director of the research
organisation I must have the following:

(1) Responsibility;
(11) Autonomy; and

(i) Accountability.

j would wish to be made responsible for
delivering the goods. Since 1 am the man
on the spot. in the research enterprise.
should have full autonomy in the use of the
resources allocated to me. Meodification of
research programmes seeking collaboration
with industries, evaluating the performance
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of my team, and effectiveness of a research
programme and its time scheduling should
be my responsibility. If at a particular point
of time, I want to reorganise functional units,
I should be free to do so. Since I am the
leader ofmy research team at the institutional
level, I should have the full autonomy to
reorganise my research teams and to select
personnel for my organisation. My right
to hire. should also, under the existing laws
of service security, include right to fire. The
accountability for the public funds put under
my charge should rest on me. My adminis-
trative staff should be under my control.
Their punishments and rewards should rest
with me. It shall reduce my effectiveness as
director of the institute, if my administrative
officer, derives his power from someone be-
yond me. This would bring in the diarchy
in the administrative system, which as stated
earlier isnot desirable. I should be free to

spend within the budget allocated to me.
Administrative procedures should be flexible
enough, with minimum rigidities, to facili-
tate me to bring about the necessary changes
in the laboratories and to make laboratory
more effective. It should help to create the
climate necessary for more productive work.

It has been experienced that the most

productive period of scientists is between
20-35 years of age. This can also be inferred,
if we were to analyse the most productive
ages of Nobel Laureats. I should be free
to promote people with greater initiative
"and capabilities. We should not allow bril-
liant youngmen to be held down in the most

productive period at the lower position, be-
cause of administrative structures. I should
even be free to do away with all the structures
to have organised research energy capable
of doing more work.

Coming to the role of the Headquarters
(e.g. CSIR Headquarters), I would suggest
that it should concern itself with the follow-
ing activities:

(1) Broad planning of science effort in
the constituent units.

(2) Suggesting newer fields of activities,
as desired by national objectives;

(3) Evaluation of research output from
the point of view of the mission of the
central agencies;

(4) Coordination of various disciplines
and fields; and

(5) To allocate priorities to the broad
fields and national problems.

The headquarters organisation should
abjure its routine activities of adminis-
trative nature by transferring these powers to
the constituent units. The headquarters
should evaluate the total research effort of
its constituent units and see how far they
have been successful in meeting the aims
and objectives of the agency. In matter
of planning of resources for research, the
central office should be the defender of the
laboratory and should particularly serve
this function with Ministry of Finance. The
main functions of the central office should
be that of laying down priorities. Since the
funds made available to each organisation
or agency are limited, they must be allo-
cated in a rational manner between various
laboratories and fields. For this the head-
quarters should assign priorities to the
various fields which are in keeping with
the national objectives. After making the
allocation and the basis of the priorities de-
cided by the central office, it should leave the
matter with each individual laboratory di-
rector to spend them. But the director must
be accountable for his actions.

To be able to discharge these functions
rationally, the central office would require
a very refined and sophisticated system of.

collecting the required information for. it
to evolve the desired priorities and to be able
to allocate the resources to various institutes.



The Ministry of Technology in U. K.
(Based on a communication from Shri K.N. Johry,
Scientific Officer, High Commission of India, London

The Ministry of Technology was set up
to help and to enable the British industry
to make maximum use of advances in techno-
logy, of new processes and new thinking
and thus meet the challenge of other ad-
vanced countries. It has had to set about
its work by using new methods, or by organi-
sing and applying established methods in
new ways. All this, plus the exceptional-
ly wide range and diversity of matters it
deals with, makes its purposes and its
operation quite hard to grasp and to explain.
The exercise of organising-~the Ministry
to deliver the goods it has been made res-
ponsible for has now been going on for more
than two years and cannot be said as yet
to have been finalised. With the additional
burden ofMinistry of Aviation, the Ministry
of Technology now have a staff of 36,500
and annual gross expenditure of £750
million. A few people are doubtful
whether: so far the Ministry has not made
things worse and work more complicated.
Everyone realises this but it is an effort
worth trying and worth watching for as the
results might after all tone up the British
industry and save it.
The Ministry is now organised into three

main groups; Engineering, Research and
Aviation, together with the Common Ser-
vices which deals with establishment, finance
and contracts for the whole Ministry.
1. Engineering Group
This group is charged with carrying the

responsibility of the Ministry towards the

- Editor)

engineering industry generally. This is
the channel for contact between the Govern-
ment and Engineering industry and for fur-
thering the economic and technological deve-
lopment of these industries. It is headed by
an Administrator and an Engineer and is
sub-organised into ten divisions each with a
Head-who may be an Administrator,
Scientist or Engineer of the rank of an Under
Secretary (equivalent to a Joint Secretary in
India). Five industrial divisions deal with
specific items as follows:

(a) Electronics, telecommunication and
instruments,

(b) Computers,

(c) Machine tools and manufacturing
machinery,

(d) Vehicles and mechanical engineering
products,

(e) Ship building, electrical and chemical
plants.

The categorisation of these divisions shows
the importance this Ministry has attached to
computer industry, electronics and machine
tool industry-whose efforts are being con-
centrated to improve their performance.

In dealing with these industries there is no
universal pattern of action adopted by the
Ministry, because the problems vary from one

industry/firm to another. Usually, however,
it starts with a survey of an industrial sector,
bringing out their economic performance,
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their structure, the industry's. technological
standard and studies of the relevant techno-
logies. The increase in the investment of
these industries and improvement in the

quality of investment, the development and
study of effective inter-firms comparisons of
productivity and performance usually form
part of the exercise, based on this suitable
action by the Ministry follows. The views of
the industry, the research associations and
research laboratories, university research
groups and other concerned technical organi-
sations are brought together to get as
broad basis of advice as possible. More
often it-has been found that there is a need to
provide incentives for use of advance equip-
ment. A scheme has recently been launched,
for example, to provide numerically control-
led machine tools (which are considered most
advanced of automatic machines) for a trial
period. Survey is being carried out to find
out reasons of breakdown,machining require-
ments of industry and of the machinability of
various materials. Contracts for purchase of
preproduction models of advanced equip-
ment are placed to help in their production
as well as their adoption by industry. To
help buyers of engineering items, an expert
service is set up to guide users for buying
better products. Another technique being
employed is to bring together assensblers
and sub-contractors to induce more
coherent production planning. A large
number of such small projects are in hand
for various engineering industries.

The reviews and study of the industry are
likely to reveal the neéd for action to consoli-
date their technical, managerial and financial
resources. In the aircraft and ship building
industry these changes are already being
thought of. Changes in the- procurement
policy are being considered for those indus-
tries which are mainly selling their products
to the public sector, to induce them to
improve their products.

Because of the special significance of com-
puters this relatively small industry has a
separate division which is striving to rapidly
increase the use of computers and computer
techniquesinthiscountry. Apart from giving
all support to British Computer industry, a
National Computing Centre has been set up
and a Computer Advisory Service is run by the
Ministry. The N.C. Centre renders technical
advice, arranges seminars for management
executives to explain potential of computers
in their organisation. It provides training to
their personnel and also undertakes research
on programming and operating methods.

Similarly the Ministry has set up Produc-
tion Engineering Advisory Service recently.
Under this scheme seven mobile demonstra-
tion units have been launched to bring advice
on production engineering to firms all over
the country. This on-the-spot technical advice
and training for engineering personnel is of
particular use to small firms who can be
visited by the mobile van at their own works
at no cost to them. Managers, designers,
foremen and other production staff can dis-
cuss best production engineering practices
with experienced advisers of the service.
The van is equipped with films slides suitable
for 29 different topics, models, tools, equip-
ment and other display material which supple-
ment the discussions and lecture programmes.
This service is operated by Production Engi-
neering Research Association-as agents of the
Ministry and is run in cooperation with the

Ministry's nine regional offices all over- the
country.

The Ministry has also set up a National
Calibration Service for maintaining standards
and calibration of scientific instruments and
industrial measuring equipment.. .

The other five divisions in the Engineering
Group deal with general questions and covers
the working of -all industry.
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They are :

(f) Standards

(g) Information and intelligence
(h) Economics and statistics

(j) Industrial problems e.g. prices,
mergers

(k) International technological colla-
boration.

2. Research Group
The Research Group is headed by a scientist

and covers-
(i) ten research stations-formerly

D.S.LR. laboratories which are as
follows:

Building Research Station
Forest Products Research Laboratory
Hydraulics Research Station
Fire Research Organisation
Laboratories of Government Chemists
National Engineering Laboratory
National Physical Laboratory
Torrey Research Station (fish processing
and technology)
Warren Spring Laboratory (air pollu-
tion and mineral processing)
Water Pollution Research Laboratory

(ii) Research Associations
There are 47 cooperative research
associations obtaining grants from the
Ministry at present.

(iid) National Research Development
Corporation

(iv) Seven of the ex-Ministry of Aviation
research and development establish-
ment:

Royal Aircraft Establishment
Explosive Research & Development
Establishment

National Gas Turbine Establishment
Rocket Propulsion Establishment
Royal Radar Establishment
Signals Research & Development
Establishment
Inspection Division which includes-
Aeronautical Inspection Direc-
torate, and Electrical Inspection
Directorate, and between them they
areresponsible for quality control of
all aircraft,missiles, engines, electri-
cal and electronic components, and
radar equipments.

There are separate units in this group which
deal with relations with universities and other
Government department's technological
work and another to deal with subjects like
materials technology, tribology etc., which
extend across a number of establishments
and industry.
A joint department of technology and

Atomic Energy Authority unit has been set
up at Harwell to develop techniques for appri-
sing the value to industry and the national
economy of research and development projects
and programmes and choosing the most pro-
fitable ones.

The seven ex-Ministry of Aviation research
and development establishments given above
are administratively the responsibility of
Aviation Group which are described in the
following paragraphs

3. Aviation Group
The Aviation Group is largest of the three.

It organises the development and procure-
ment of aircraft and other defence equipment;
does the same for some civil aircraft (ofwhich
the most significant is the Concord*); and
handles the Government's relationship with
the aircraft industry, and in particular the
reorganisation of the industry now under
negotiation.

* This is supersonic plane being developed with French collaboration.
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This group under Sir Ronald Melville,
who is referred to as Secretary (Aviation)
is organised substantially on the same lines as
before. The intensive examination carried out
last year showed that aviation supply is an

entity which cannot be split up without great
inefficiency. It is brought into the Ministry
of Technology with little change.
The organisation (formerly on its own and

brigaded with civil aviation) will be working
closely with the Research and Engineering
Groups. They will bring the aviation re-
search-development-production process into
a clearer relationship with the economic and
technological development of industry (and
particularly the engineering industry).
The Department must do this without
weakening its links with the Defence Depart-
ment, which are crucial to defence supply.

Regional Offices

There are nine regional offices of the
Ministry of Technology as indicated in the

preceding paragraph in various regions of the
country.

Through its Regional Offices the Ministry
of Technology participates in the work of the
regional economic planning boards and
councils, advising particularly on the scienti-
fic and technological aspects of economic
development. They are responsible for en-
couraging technical development in the in-
dustries in their areas, and for promoting
effective cooperation between industry and
Government, and academic and independent
establishments concerned with research and
development.
An important function of the Regional

offices is to help industry to make full and
proper use of the advisory and research
facilities of the Ministry and the research

associations. They serve also to coordinate
the work of the Industrial Liaison Centre.

Industrial Liaison Centres
62 Industrial Liaison Centres have already

been established and five more are to be set

up shortly by the Ministry of Technology for
bringing closer coordination and liaison be-
tween the industry and academic research
institutions.
Industrial Liaison Centres are normally

based on Colleges of Advanced Technology
and regional and area technical colleges. A
few are based on universities, and three of the
Scottish Centres are based on Cenral Insti-
tutions. The Ministry bears the greater part
of the cost of operating these Centres, ard is
responsible for staff training and technical
support.
Each Centre has one or more Industrial

Liaison Officers who are on the rolls of
the college staff. They are responsible
for maintaining contact with local
firms, particularly the smaller ones, and
encouraging them to make greater use
of existing scientific and technical knowledge
personal contact being essential to the

successful working of the scheme. The
advisory facilities of the college, including
those relating to research, development,
production and design, are an important
element in the service.

Simultaneously with the setting up of the
Ministry of Technology, the Department of
Education & Science had also set up a number
of research councils like Science Research
'Council and Natural Environment Research
Council, for support of research in univer-
sities. Theyhave also some research establish-
ments mostly concerned with pure sciences
like nuclear physics and radio research under
their control.



ASWI Activities

MYSORE BRANCH
Note on

"Fyolving a rational system of recruitment
and promotion for scientific personne

The need for replacing the existing recruit-
ment and promotion system in scientific insti-
tutions in India with a more objective one
has been widely felt for a long time. The
case for this and the principles that should
govern a revised system have been brought
out in detail in an article ("The Recruitment
Quagmire in India's Science'') published in
the Vijnan Karmee of September 1966,

The Mysore Branch of the ASWI set up
a study group to go into this problem further
and propose a workable alternative system.
As a first step, the group has identified and
listed the different questions of operational
details that have to be answered before such
a systemcan be formulated.

While continuing its study, the group has
felt that getting the views of distinguished

scientists and science administrators all over
India on these questions, would be of great
helpinits task. With this idea, a questionnaire
has been prepared for circulation which asks
for concrete suggestions on the different
operational aspects of an alternative system.
A copy of the questionnaire is enclosed (page
21). A statement of background propositions,
summarizing the principles governing the
approach to the problem, has been included
below as an introduction; this is followed by
the questionnaire proper.
I earnestly seek-your help in this impor-

tant task and request you to give us the bene-
fit of your expert suggestions on these aspects
at your earliest convenience. I need hardly
assure you that your views will receive our
more sincere consideration, and that by help-
ing us in this matter, you will be helping the
healthy development of science in India.

Sri Baldev Singh
C.S.LR.
New Delhi.

K.R. Bhattacharya
Secretary

Recruitment and Promotion of Scientific Personnel

Background Propositions
1. The exsisting system of effecting new re-
-cruitment as well as promotion only
through advertisement and interview* is

highly idealistic and impractical. It breaks
down completely in the case of promotion

* This situation has been slightly altered in the CSIR
since the recent introduction of the five-year
assessment for promotion rule. However, even
here, this ,ruleis treated only as a minor auxiliary
route andjso does not substantially effect the
discussion. _-

of personnel already in employment (which
is necessitated by the existence of a multi-
plicity of grades), for which purpose it can
be applied only with considerable mani-
pulation and prevarication. The reasons
are as follows:

(a) The crux of promotion of personnel
in employment is their assessment to
select the outstanding among them

_...irrespective of their field of work.



ASWI AcTIVvItIEs 21
But an advertisement, being specific,
automatically restricts the field and so
prevents a free and fair assessment of
allin their own fields. Hence if the scope
of the advertisement is chosen at ran-
dom, promotion will depend more on
luck than on eligibility: e.g., an oilman,
even if brilliant, cannot even competeif the advertisement is for sugar, but
even a mediocre person in the sugar
department is favoured. Therefore the
only way to ensure that promotion will
not become a matter of chance, but
will go to the really deserving, is to
choose the deserving ones first and then
to allocate the posts and advertise
accordingly. That is, in effecting pro-
motion through advertisement, if it is
to be fair, the true selection must precede
the advertisement. This type of mani-
pulation does ensure a modicum of fair-
ness, but inevitably leads to scepticism
and demoralization.

(b) In addition, the stated requirements in
such advertisements being manifestly

is that the process of promotion of em-
Ployed personnel must not be mixed up
with that of recruitment of additional
hands. New recruitment and promotion
would then be roughly on the following
lines:
(a) Advertisement should be issued only

when additional personnel are required
to be recruited. Quantitative need
should be met by university freshers,
qualitative need by specialized persons.
Provision should perhaps also be kept
for direct absorption of Pool Officers
ete. already working in and integrated
into the institution.

(b) Promotion of employed personnel within
a cadre should be determined solely by
a system of rigorous assessment. Such
assessment should be periodical and at
certain predetermined intervals. Pro-
motion should also be unconnected to
any sectional distribution of the number
and grades ofpostswithin the laboratory.

QUESTIONNAIRE*
false (for instance, when an oil chemist (Please answer on a plain sheet of paper quotingis advertised for, and the intention is appropriate question number. As far asnot to get an extra oilman but only to possible, kindly indicate the reasons for yourward a deserving employee) the whole choice.)
process is rendered unethical.

(c) Tagging promotion to advertisement
also seriously hampers the efficiency of
the interview: In absence of any other
route of promotion, there is always a
continuous stream of advertisements
and a huge number of applicants, which
severely restricts the time of interview
that can be devoted to each candidate.
Again, many deserving people having
been earmarked for promotion earlier,
their selection becomes a formality.
Naturally, the whole process is viewed
with mistrust.

2. The crux of a sound alternative method
of recruitment and promotion, therefore,

PART ONE: PRINCIPLES
Do you agree, atleast broadly, with the thesis

*The following arbitrary nomenclature has been
used :

Cadre=A class ofemployeeswithmore or less uni
form function (e.g. research personnel,
laboratory assistants, etc.)

by a time-scale ofpay (e.g. SLA, SSA SSO
II, etc.)

Research personnel Research workers, scientists
. technologists, etc. engaged in research or
developmental work,

Laboratory assistants=Persons engaged in assist-
ing research or developmental work.

Information scientists=Personnel engaged in ex-
tension, library, documentation etc,

Auxiliary personnel Personnel engaged in main-
tenance of instruments.

Grade=A sub-class in acadre generally determined
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presented in the Background Propositions?
If not, please explain why.

PART TWO: OPERATIONAL

I. PERSONS IN EMPLOYMENT
(It is envisaged that once a person is re-

cruited into an institution, his further advan-
cement or promotion. within the cadre within
that institution will be effected directly with-
out any recourse to advertisement. This will
need laying down of clear-cut procedures for
assessment and promotion, whether there are
several grades as at present or there is only a

single continuous scale of pay with several
'merit bars'. However, alternatively, if all
appointments are made contractual, need of
promotion as such will be eliminated.)

A. Procedure involving assessment and pro-
motion

I. Assessment:

(i) What should be the periodicity of
assessment and whether the periodicity
will be institute-wise or person-wise.

(ii) What should be the means of assess-
ment (e.g. by oral interview, by exami-
nation. of written record of attainments,
by annual assessment reports prepared
by senior officers, etc.) Please give
details of procedure and criteria.

(iii) Who should assess.

2. After assessment:

(i) Those whose performance hsbeen
definitely below standard-should be
dismissed? demoted? warned? noth-
ing?

(ii) Those whose performance is found good
but not such as to make them eligible
for promotion-Should they wait for
the next routine assessment or be spe-
cially assessed after a shorter period?

(iii) Those who have shown a certain de-

finite standard of performance, de-
serving promotion-
(a) Should they all be statutorily pro-

moted to the next higher grade?
(b) If all eligible persons cannot be

promoted because of financial limi-
tations, how to pick out the requisite
number?-by grading them accord-
ing to merit? age? years of service?
etc.

(c) If all eligible persons cannot be

promoted (as in b.) what happens
to those who were declared eligible,
but could not be promoted in the
first instance?-To be treated like
those who were found in-eligible,
or to get preference later (and how)?

(iv) For special outstanding work (as re-
vealed during the routine assessment)-
Special extra promotion? special prizes?
special increments? nothing ?

B. Procedure not involving promotion per se
1. Do you consider that all or certain cate-
gories of scientific appointments should be
on contract basis for a specified period?
If yes, please specify which categories and
for how many years?

2. If so, at the' end of the contract period,
what will be the criteria and procedure of
deciding whether the contract shoud be
renewed? Please give details.

3. The administrative process in India being
inordinately slow, and jobs being scarce,
it takes a long time to land a suitable job.
In this background, if you visualise all
or certain jobs to be contractual, what
machinery can you suggest to ensure that
people will not periodically have to go
without jobs for considerable times?

ll. NEW RECRUITMENT (RESEARCH
PERSONNEL)

[This refers to the first recruitment of a
research worker into the institution. It is
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envisaged that the bulk of these recruits, re-
presenting the quantitative need of the insti-
tution, will come from among university
freshers without any previous experience.A small number of specialized personnel,
according to qualitative need, will also have
to be recruited (always from outside the
institution). In addition, certain Pool officers
etc. may have to be recruited directly. All
such recruitments will be throughan interview,
but not necessarily through an advertisement.]A. University freshers (without any previous

_
experience

1. What minimum qualification (fixed and
non-relaxable) do you recommend? (See
also IV A 1 ii b).

2. What should be the method and criteria
of selection.

3. Do you prefer direct recruitment or through
a fellowship? (For example, an M.Sc. can
either be directly recruited in an appro-
priate regular grade or may be required
to serve as a Research Fellow for a certain
prescribed number of years before being
absorbed as a regular employee.)

4. If direct recruitment, into what grade
5. If fellowship :

(i) Fellowship for how many years:
(ii) One type of Fellowship -or more (e.g.

(iii) What should be the procedure and cri-
teria for judging successful completion
of fellowship?

(iv) After the successful completion of the
fellowship, should he be absorbed
through advertisement or directly?

(v) What procedure do you suggest, in the
background of (iv) above (i.e., if with-
out advertisement), to allow a success-
ful Fellow from one institution to be
absorbed into another institution if he
so desires?

(vi) What is the grade (fixed) in which the
successful Fellow should be absorbed?

B. Experienced persons needed by the institute
(to be recruited through advertisement and
selection, always from outside).
Should the grade be specified in the ad-

vertisement or left to be decided according
to the qualification of the person selected?

C. Pool Officers
Provision should be made that Pool Officers

and similar personnel already working and
integrated into the institution might be direc-
tly absorbed into it through an interview, but
without an advertisement. However, while
fixing their grade and pay, it must be ensured
that neither they nor those already in employ-
ment are at a disadvantage-Please comment.

TI.. NEW RECRUITMENT
(Non-Research Personnel)

What criteria and procedures do you suggest
for the recruitment of :

I . Laboratory assistants
2. Information scientists.
3. Other auxiliary personnel

IV. OTHER RELATED PROBLEMS
A. Cadre structure

What, in your opinion should be the cadre
structure in a research institution? More
specifically:JRF, SRF)

(i) At present, the cadres of research
personnel and of laboratory assis-
tants are not clearly demarcated.
Do you think that these two cadres
should be kept distinct?

(ii) If two distinct cadres are desired:
(a) What should be the two cadres?

(Total salary range of each cadse
break-up, if any, into grades and
and its designations may be
suggested.)

(b) What should be the minimum
qualification for entry into each
of these two cadres (see II A 1).

1
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Please list equivalent qualifica-
tions, if any, for the two suggested
qualifications.

(c) What, in your opinion, are the
criteria that an assistant must
fulfil after which he can be eligible
for entry into the research cadre?
Also, on eligibility what should
be his entry point? Please give
details.

2. Do you consider that there should be
a distinct cadre of research manage-
ment? If so, what should be the point
of demarcation between this cadre and
the cadre of research personnel ?

3. Do you consider that there should be a

separate cadre or cadres of information
scientists and maintenance and other
auxiliary personnel distinct from the
cadre of research personnel ? If so,
please suggest the cadre(s) (salary range,
designations etc.) and the minimum
qualification (s) required for entry.

B. Post distribution
For the pattern of promotion suggested in

1A, it will be necessary that the break-up of
the total number of posts of a given cadre in
alaboratory into grades and into its different

departments should. be left flexible. Do you
consider this feasible?

C. Promotion of non-research personnel

(within their cadre)
Do you think that the pattern ofpromotion,

formulated under I (which applies specially
for research personnel), will also apply to
non-research personnel (assistants, auxiliary

must it be modified and how? Please give
details.

D. Initial difficulties
1. In the background of the existing situa-

tion do you visualise any serious diffi-
culty in introducing the revised system,
specially during the initial phase? If
so, please give details and suggest
remedy.

2. When the revised system is put into
effect, do you think the personnel now
existing should be fitted into it? If so,
to what extent and how?

E. Mobility of scientists

1. In the suggested revised system, number
of advertisements for experienced
personnel will be greatly reduced
(except as under II B and possibly Il
C), which could reduce the mobility
of scientists. Do you think this might .

have any adverse effect?

2. If you consider such mobility to be of
special value, can you suggest a scheme
or system by which this could be deli-
berately encouraged?

F. Other prevailing systems
If the system of recruitment and promotion

followed in your laboratory happens to be
different from the one followed by CSIR and
other similar organizations, or if you are con-
versant with any such other system, we
shall be obliged if you give a brief outline of
this system and its advantages and disad-
vantages.

G. Any other comments

Please send your answers,
quoting No. Hao

To
Dr. K.R. Bhattacharya
Secretary, ASWI,personnel)? If not, in what essential points

Mysore Branch
Central Food Technological
Research Institute,
Mysore-2



EMPLOYMENT ASSISTANCE
Any scientist who may be seeking employment can

insert an information column giving his qualifications
and his job selection requirements, free of charge, in

the Vijnan Karmee. All scientific workers who may
like to avail of this facility are welcome to write to
the Editor.

EMPLOYMENT INFORMATION
In future, Vijnan Karmee will carry information of

vacancies in scientific departments of Government,
Ministries and private industries. Those who may
like to avail of this facility for securing the services
of competent scientists may insert advertisement,
free of charge, in the Vijnan Karmee.
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HIROSHIMA DAY-AUGUST 6, 1945

This is the August issue of Vijnan Karmee and this month
reminds us, year after year, of the human crime against thousands
of innocent men, women and children by the dropping of atom
bombs on Hiroshima and Nagasaki. This date, the 6th August
1945, is a reminder to humanity that the cultural heritage of
generations could be in danger by the abuse of scientific know--
ledge. Science has given humanity wonderful means and oppor-
tunities to build a happier and healthier life on this globe and
aspire to establish contact with the entire system of planets around
us. We the scientific workers of India along with our fellow
scientists the world over and men and women of goodwill pledge
to devote our best energies to see that the discoveries of science
and accummulated knowledge of generations is not used to des-
troy human-beings.

-Editor
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CSIR CONTROVERSY: ENDS AND MEANS

'means' as a must, in addition to the correct-
ness of 'ends'. Even a noble 'end' may be
defeated by the questionable 'means' em-

ployed to attain it. At times the 'ends' are
not visiblewith absolute clarity, then the need
for clean methods and means becomes all the
more important. The distressing situation in

CSIR could still have a happy ending if the
contestants of differing viewpoints adopted
democratic norms and scientific attitude in

advocating their case. In the absence of
availability of authentic versions of Nihar
Ranjan Ray and Atma Ram Committees'

Reports, one is obliged to accepting the argu-
ments for or against their proposals from re-

ports in the daily press.

It is stated that Nihar Ranjan Ray Report
advocates merger of Indian National Scienti-
fic Documentation Centre and the Publications
and Information Directorate and absorption
ofsome of the functions ofResearch, Survey &

Planning Organisation; Research Coordina-
tion & Industrial Liaison Directorate into a

new Central Institute for Scientific & Techni-
cal Information. It is also said to advocate
the handing over of Directorate of Scientific
& Technical Manpower to the Institute of

Applied Manpower Research of the Ministry
of Home Affairs. The arguments advanced
in favour are unitary control of information

agencies and better efficiency and econcmy.
From a contending standpoint, questions have
been raised about the desirability and pro-
priety of the setting up a Committee on an
issue onwhich the CSIR had taken a decision

is expert in information science, documenta-
tion, publications or scientific data surveys
or planning methods. It is stated that the
Committee met for a single day and pro-
nounced upon such diverse issues as scienti-
fic documentation to technical manpower.
Even the charge of 'casualness in scientific
matters' is held against the Committee.

of the tenets of Gandhiji's teachings hardly a year and half ago. That none of

was that he insisted on the purity of themembers ofNihar Ranjan Ray Committee

It would be inappropriate to add to the
heat of the controversy by offering support
at this stage to either viewpoint. However,
such recommendations which affect the

working of laboratories or autonomous bodies
of the CSIR should in the first instance be
referred to their executive councils and
scientific advisory committees of these orga-
nisations as also to the Board of Scientific
and Industrial Research, the principal
adviser of CSIR on scientific and
technical matters. Short-circuiting of
these organs may have the effect of anta--

gonising an otherwise commendable pro-
position; and in any case depriving these

scientific organs of their share ofresponsibility
in ushering in a change.
Atma Ram Committee's Report has the

stamp of authority of a galaxy of eminent
scientists. 'The Prime Minister as President
and the Governing Body set them the task of

yeallocating priorities in research projects
and programmes during the Fourth Five
Year Plan and suggesting optimum utilisation
of the reduced allocation of funds. The
press reports indicate that the Committee have
made serious strictures on "'disproportionate
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expenditure on salaries'', "Imbalance in staff
pattern", and "high proportion of non-
research activity' in CSIR. They are re-
ported to have advocated the functional re-
organisation of CSIR Headquarters by
abolition of the technical directorates. They
appear to have also recommended handing
over of some laboratories to Research Asso-
ciations of Industry. The critics claim that
the Committee's recommendations are
beside their terms of reference and conflict
with the recommendations of the Third
Reviewing Committee of the CSIR. They
also allege that the data on which the Com-
mittee has based its strictures is neither
correct nor authentic and that the Committee
has not fulfilled its task of allotting priorities
to research projects. It is also alleged that
conclusions of the Atma Ram Committee
have been arrived at without discussion with
or participation of Directors and other
scientists directly concerned.

-
--

These proposals have thrown the entire
CSIR set-up in an agonising convulsion.
While on the one hand it would be hard to

lightly dismiss the criticism of such a group
of eminent scientists, it would be a most
serious matter if the data on which the con-
clusions are based was unauthenticated.
Eminent scientists can contribute their maxi-
mum in matters of policy and decision
making. Ifthe purpose was to go into de-
tails of research programmes and projects
and fit priorities to resources, then the
choice ofmembership of the Committee was
unfair to itself and the task before it. 'They
could hardly be expected to go into technical
and economic details ofprojects and identify
those of primary relevance to the industrial
and economic planning. Itisnot surprising
that the Committee's proposals have been
widely characterised in the press as for "'re-
organisation" than for allotment of priorities
in keeping with CSIR allocations during the
Fourth Five Year Plan.

Whatever may have been the terms of re-
ference of the Committee, the charges of
"disproportionate expenditure on salaries",
"imbalance in staffing pattern', and "non-
scientific activities' have been seized upon
by the press and made the subject of front-
page headlines and. newspaper editorials.
The public and the press have come to believe
that there is something intrinsically wrong
with the entire organisation and a searching
enquiry is called for. In the present context
it appears immaterial whether there is sub-
stance in the charges or these are without
foundation. The factremains that the public
image ofthe CSIR, a premier organisation for
scientific and industrial research, has been
clouded. Elements opposed to science and
its role in national development are casting
aspersions on the policies of support to
scientific research enunciated by Jawaharlal
Nehru. This itself will hamper the effec-
tiveness of science and technology as means
to industrial and economic development and
erect hurdles in the path to progress and
prosperity.

It isamatter ofgratification that the Prime
Minister has decided to refer matters to an
ad hoc group of scientists. We venture to
suggest that this group should be of persons
who are able to spare the time for a detailed
study of the position and offer constructive
suggestions for future research programmes for
the national laboratories and indicate ab-
solute priorities in the context of plans of
industrial development. 'They should also
indicate the minimum allocation of financial
resources to CSIR during the Fourth Plan
whichwill enable this important organisation
to play an effective role in economic growth.
This group would greatly benefit with the
association of a few public men in the field of
industry who may have a positive approach
to scientific research. Since Reports of these
Committees have been extensively quoted and

(Continued on page 19)



The Application of Scientific Discoveries

PROFESSOR J. D. BERNAL, U.K.

It has been felt for many years
that the applications of science, numerous
as they are, do not take place sufficiently
rapidly, and that much of the effort of
the Scientist in the laboratory either gets
held up or never sees the light at all, I
have been asked why this. is so, with the
implication that all that the scientist needs
to do when he makes a new discovery is
to go out at once and apply to the mak-
ing of a profit or to the benefit of huma-
nity, according to the social or economic
system in which he happens to be living.
This is, in general, an impossibility. The
transition from the laboratory to industry
is both long and complicated, and quite
beyond the powers of the individual isolated
scientist. It implies the co-operation of
large numbers of engineers and techni_
cians in a social organization to ensure that
they work harmoniously and rapidly.
It is usual these days to refer to the whole

problem as one of research and development
and, not to distinguish between them, though
in fact they are radically different processes.
Both take men, money and time, but the
cost of development is usually ten times,
at least, that of research, In the past, the
time taken by development has been gene-
rally of the order of decades. Forinstance,
there was a gap of fifty years between Fara-
day's discovery of the generation of electri-
city by moving magnets in 1831 and the
first practical use of large-scale electricity
in electric lighting in 1881. Recently the
period has- shortened, especially for the

lighter uses of science; for instance the
Principle based on solid-state physics,
of the transistor made it a practical and
very widespread instrument within a de-
cade. With large problems, however,
application involves the reconstruction of
whole industries, great obsolescence losses,
and usually the need to retrain or train
new types of workers also. The computer
industry, for instance, is now becoming a
major one, employing thousands of men
and women at tasks that did not exist twenty
years ago. Most of these are not employed
in creating new scientific applications but
in carrying out what have already become
routine production methods.
At the moment, the speed of application

of scientific research has become a new
factor in its own right. Scientific research
applicable in industry is being carried on
actively inthe whole of the older industrial
world, There is a high premium attached
to those teams in which results of practical
utility are first attained because the use of
these ideas subsequently depends on patents
and licences, usually obtained at an econo-
mically unjustified cost, and when obtained
rendering the whole expenditure on research
and development of the slower teams a
dead loss. Even without this, it is clearly
impossible for a relatively weakly econo
mically developed country to be in the lead
in all fields at any one time. In this respect
for instance, England will rank as a poorer
country. It is necessary, therefore, to
plan the fields in which itis viable for any
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country to concentrate its research effort,
with the corollary of the abandonment of
any claim to priority in other fields. The
strength of any country in science depends
on the availability of adequately trained
and adequately motivated scientific workers.
It also depends, at the next stage, on an

organization of science which makes it
possible for the men with ideas to get their
work accepted and put into action in the
minimum time. This is a particularly
difficult requirement, for organization im-
plies a certain degree of hierarchical cen-
tralization, and it is more than likely that
the higher echelons of the hierarchy will
not be scientifically or technically minded
and they are liable to act on traditional,
Civil Service bureaurcratic principle.

The need for a scientific policy
What is clearly needed is the-s€tting up

in every country of a scientific policy based
on knowledge of scientific progress and on
national economic needs at the same time.
Such a formulation of scientific policy is
still not available anywhere in the world,
though a few such principles have been
enunciated by individual scientists and
administrators and the subject is being
discussed in many parts of the world.
Scientific research planning is intrinsi-

cally a most difficult part of planning. Not
only are the principles not clear, but the
facts to which they must be applied are
not known; and this is for the obvious
reason that science itself is the explora-
tion of the unknown. Its planning, there-
fore, must necessarily involve what are

intrinsically guesses but all the guesses are
not equally chancy. It is a matter of selec-
ting those that seem most likely to be fruit-
ful, on the basis not only of the technical

aspects of science itself, but also of a number
of economic and political factors, and,
perhaps most-of all, of the proved quality

of the applied and scientific research workers
and the provision of a continuing stream
of successors for them. To determine policy,
it is, in a sporting phrase necessary to back
winners and to back them with high stakes.

The electronic computer
It is already apparent that certain fields

of modern research are particularly fruit-
ful, and engender new and unexpected
results that are immediately applicable.
For instance, the development of the laser,
or coherent light beams, was in itself un-
predictable; but it would not have been
made, as it was almost simultaneously in
the U.S.A. and the U.S.S.R., if fields of
high-frequency radiation and of solid state

physics had not been pursued rigorously.
I would contrast this device with one of
much less ingenuity, but incomparably,
wider application, the electronic digital
computer, which in itself is bound to pro-
duce a greater change, not only in industry
but in administration, than all the inven-
tions of the first Industrial Revolution put
together, The electronic computer itself
derives from acute military needs, as do

many of the applications of science in the
twentieth century. But once devised, even
in a very imperfect form, it was evident
that it had almost unlimited possibilities
of further development.
Thus, it can be seen that important

practical applications are not so much the
result of an individual scientist trying to
solve a particular problem, but of: groups
ofworkers in combination adding improve-
ments to an original idea. A sideline of
the production of computers is that of
their components, involving operating
circuits which can act in an incredibly
short period of time, This is a process of
miniaturization, a general method of manu-
facture which can work right down to

almost atomic dimensions, We can even
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Say now that anything that can be seen in
microscopes using electrons can be made.
The computer is an example of the use of
science working in a field not of gross action
but only of communication, and memory,which can now easily be transmuted into
large-scale applications, in flight control
machine tools, and even drilling and earth
moving. Indeed this has happened in the last
century, when electric lightitself and the use
of electricity for power were, in fact, by-pro-
ducts of the development of the telegraph.

So far, I have chosen only applications
in the field of physics, Even more impor-
tant are likely to be those in the field of
chemistry, particularly in the new branches
of petrochemicals, catalysts and artificial
polymers. The deeper understanding of
chemistry produced by the quantum theory
has enabled that science to move from the
empirical methods which were really
varieties of cookery, working by trial and
error, to a science susceptible to actual
computation, Another field for the utili-
zation of chemistry is that of drugs and
other biological applications. Here, owing
to the new understanding of genetic process
in chemical terms in the field of molecular
biology, there are unlimited possibilities
for rapid growth in the service of medicine
and agriculture.

Convergent and divergent research
Out of the multiplicity of scientific deve-

lopments of the last decade certain principlesof application are becoming evident. It
is possible to proceed in either of two ways.
Either a definite problem is set and the
scientists using all the armoury set about
to solve it, This is what may be called con-
vergent or problem-oriented research,
which has been very evident in the realms
of planes of and rockets and is the basis of
space studies. Great as these successes have

been, an alternative method has yielded
even greater ones. This method is to start
with a new principle discovered in the
laboratory and to look round to find appli-
cations for it in the fields of industry, agri-
culture or medicine, This may be called
divergent research, but it equally involves
the use for final applications of numbers of
workers with wide technological experience,
Both these types of useful research need to be
cultivated to the utmost, and both require
the setting up of highly integrated scientific
organization which must be linked with
the general direction of the economy,
It can be seen that there are many (even

embarrassingly so) possibilities of expan-
sion in the use of science. There are always
more problems to be solved than trained
men to solve them. The field can be divi-
ded roughly into that of the science-based
industries such as those of electricity and
chemistry, where the knowledge of science
is an absolute necessity, and the tradi-
tional industries, which only use it inci-
dentally. The latter, however, include
most ofthe basic heavy industries-power,
textiles and building. If science is not at
the foundation of these, its use even when
it yields only a small improvement, will
produce a greater effect on the economy.
The new method, for instance, of the spray
formation of steel promises enormous
economies. So does the usé of reinforced
material in plastics and metallurgy, espe-
cially by the application of the principles
of pre-stressing.
Science has by now proved itself to be a

real productive force. Yet, this force is not
only science, but more the men and women
themselves, who are making science and
leading to its application, This implies not
merely their work as individuals, but also a
political and economic organization direct-
ed to the best use of this new resource.

Reprinted from SCIENTIFIC WORLD No. 4, 1967, pp 21-22.



SCIENTISTS' APPEAL FOR VIETNAM
From
J.D. BERNAL, F.R.S. (U.K.) LORD BOYD-ORR, F.R.S., nobel laureate (U.K.) H, GRUNDFESI (U.S.A,}
D.M, CROWFOOT HODGKIN, OM FRS, nobel laureate (U.K.) A. KASTLER, nobel laureate (France)

A.M. LWOFF, For,Mem.R.S.. nobel laureate (France) A.J. OPARIN, Mem.Acad.Sci. (U,S.S.R.)
-L,. FEPAULING, For.Mem.R.S., nobel laureate (U.S.A.) C.F. POWELL, . F.R.S. > nobel laureate (U.K.)
EARL RUSSELL, O.M., F.R.S., nobel laureate (U.K.) R.L.M. SYNGE, F.R.S., nobel laureate (U.K.)
A, SZENT-GYORGYI, nobel laureate (U.S.A.) S. HUSAIN ZAHEER (India)

c/o W.F.S.W.,
40 GOODGE STREET,
LONDON, W.1., U.K.

27th June 1967

Dear Colleague,
In spite of the wide opposition of a very large section of world public opinion,

the war in Vietnam continues to escalate. The advanced technology of a great

industrial nation is being employed in the systematic destruction of the meagre

resources of a poor developing country.
In reponse to an enquiry concerning the most effective way in which scientists

outside Vietnam could help scientific laboratories in universities, institutions and

schools to continue to function, the Association for the Dissemination of Science and

Technology of the Democratic Republic of Vietnam recently sent the World

Federation of Scientific Workers list of scientific apparatus urgently needed, This

list contains alarge number of items of obvious importance for the continued

functioning of their laboratories.

In addition, an appeal has been launched by a group of French colleagues for

money to buy books for the library of the University ofHanoi.
In order to help our Vietnamese colleagues and to demonstrate our feeling

about the continued American bombing of North Vietnam, we have decided to

donate one day's salary to a fund in support of these two appeals.

We are inviting scientists all over the world to join us in this action. The money

thus donated should be sent to: Dr. W. A. Wooster, Treasurer, at the above address.

Cheques should be endoresed "Vietnam Appeal Account"',

The intention is that of the money received half should be used to purchase the

equipment requested by our
.

Vietnamese colleagues. We are assured that such

equipment can be transported to Hanoi without difficulty. The other half will be

transmitted to the appeal fund of our French colleagues to provide books for the

library of the University of Hanoi.

In view of the urgency of the need, we ask you to respond quickly to this appeal.

Yours sincerely,
J.D. BERNAL A, KASTLER C.F. POWELL

BOYD-ORR A.M. LWOFF RUSSELL
R.L.M. SYNGE

H. GRUNDFEST A.J. OPARIN A. SZENT-GYORGYI
D.M. CROWFOOT HODGKIN L, PAULING S, HUSAIN ZAHEER
* Reproduced from SCIENTIFIC WORLD, No. 4, 1967, p. 3.



A Rational Approach to Research Investment
G. S. CHOWDHURY

The Council of Scientific and Industrial
Research during the past two decades had
set up several Laboratories spread all over
the countrywith the specific object ofpromo-
ting scientific and developmental re-
search utilising the natural resources of our
country.

The construction and development of
a Research Laboratory over a period of
years involves considerable financial out-
lay by way of buildings, equipment, work-
shop, library, auxiliary and other techni-
cal services, residential colony, pilot plants,
etc. In addition to the above capital ex-
penditure, a recurring expenditure to the
extent of several lakhs of rupees is required
annually to support the activities of the
scientific personnel. This expenditure
mainly relates to technical and adminis-
trative staff, their salaries, allowances, con-
tingent expenditure for the office, books and
journals, electricity and water charges,
maintenance, research chemicals and appa-
ratus, etc. A further annual capital expen-
diture is also continuously required to sup-
plement the research efforts by way of capi-
tal equipment, minor constructions and
services, miscellaneous stores and raw ma-
terials, etc. for Pilot Plants. Recently the
CSIR had carried out an intensive survey
on research expenditure in the various
National Laboratories and full detailed in-
formation is available in Report No.2
published by the Survey and Planning of
Scientific Research Unit of the CSIR.

In the statement (on pages 10 & 11) the cost
per working scientist in each Laboratory
under the various heads has been indicated
for the year 1961-62. Below the above
figures under each head, is given the
average of 3 years per working scientist for
the period 1959-62 for each laboratory. In
the last column i.e. 24, the averages for the
whole of the CSIR laboratories have been
worked out,

The working cost per Scientist may thus
be summarised as follows-

Average cost Extra for
per Scientist devaluation
Rs. in Rs. in
thousands thousands

1, Pay & Allowances
for supporting staff: 8.543

2. Chemicals and
Apparatus 4,928 +.1.5

3. Library and Books .765 0.380
4, Equipment 5.638 + 2.5
5. Pilot Plants 2.822
6. Contingencies .233
7. Maintenance 030
8. Towards CPF .090

23.506 4.380
4,380

9. Total 27,886

*. Director, Regional Research Laboratory, Bhuvaneswar.
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10. Capital expenditure per working
scientist is computed on the following
basis :

Average Laboratory working
space per scientist : 250 sq. ft.

(Plinth area)
Additional space for ad-
ministration block, Library,
Canteen, Lecture Hall
and other Services, Work-
shops, Pilot Plants etc. 350 sq. ft.

(Plinth area)

Total: 600 sq. ft.
(Plinth area)

@ Rs. 40 per sq. ft. for
600 sq. ft. Rs. 24,000
Cost ofquarters per work-
ing scientist (cost of quar-
ters per working scientist
for supporting personnel
including administrative
staff is charged per
scientist) Rs. 50,000

Rs, 74,000

11. Equipment @ Rs. 22,000-
Rs. 25,000 per working
scientist including pilot
plants, instrumentation
and other services: Rs, 25,000

12. Interest @ 6%, deprecia-
tion and maintenance etc,
@4% on item 10. Rs. 7,400

13. Interest, depreciation
charges, etc. on item 11 Rs, 2,500

14. Grand total
Items 9-+12-+13 Rs. 36,786

It may therefore be seen that the above
figure of Rs. 37,786 is on the basis that the
full strength of a Laboratory is always

present. In reality a certain number of
personnel are always continuously on the
move. As such the expenditure per working
scientist excluding his salary and allowances
may work out to approximately Rs. 40,000
or more in almost all the laboratories of
the CSIR on an average.

The figure is likely to fluctuate very
widely depending upon whether the labo-
ratory is fully developed or still in the pro-
cess of growth.

Thus the expenditure on the several items
listed above, per working Scientist is about
Rs. 40,000 per annum on an average in the
CSIR. In comparison, the pay and allowa-
neces of the various categories of Scien-
tists is insignificantly low as can be seen
from the following figures :-

Percentage of expen
diture per Scientist

1. S.S. As : Rs.
(325+-110)x12: Rs. 5,220 13.05

2. Scientists-B Rs.
(400+120)x12: Rs. 6,240 15.60

3. Scientists-C: Rs.
(700+-120)x12: Rs. 9,840 24.60

4, Scientists-E :Rs.
(1300+ 100) x12: Rs. 16,800 42.00

It is only possible to recruit fresh students
from the Universities with practically very
limited experience as Scientific Assistants.
The salary difference between the Scientists-
B and the Scientific Assistants is insigni-
ficantly low as compared to the research
effort likely to be contributed by a Scientist-
B who has generally more experience, ini-
tiative and ability to carry out research
programmes independently. The re-
cruitment policy therefore should be oriented
to recruit fewer Scientific Assistants in
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relation to Scientists-B. Further, there
should also be adequate openings for pro-
motion of deserving Assistants after an ini-
tial period of training for a few years within
the Research Institute.

The ability to tackle problems indepen-
dently with the least possible delay, thereby
contributing significantly to the reduction
in the overall research expenditure can
only be expected from senior scientists with
experience. Consequently the number of
Working Scientists should be governed on
the basis of the research programmes at
a particular Institution in order to bring
down the high overhead costs rather than
resort to curtail the number of Working
Scientists to attain nominal economy in
expenditure.

A radical approach to the problem is
to plan the optimum level ofworking scien-
tists in relation to the investment already
made by way of buildings, equipment and
other supporting personnel and further
investments by way of fixed assets should be

subjected to utmost scrutiny to avoid further
wasteful expenditure. Having determined
the optimum number of working scientists
in a Laboratory the distribution of -the
staff pattern for each Laboratory should
be left to the discretion of the Director on
whom lies the main responsibility to deliver

the goods in time. This procedure will
obviously help to boost the morale of the
working scientists who can look forward
to get due recognition for their research
efforts. Periodical assessment of the indivi-
dual scientists and their output could be
made by a Committee constituted specially
for this purpose.

In view of the limited available resources
for research and its management, it is essen-
tial that optimum utilisation of the monies
already invested by the Government in the
various national laboratories of the CSIR
should be achieved by co-ordinating the
efforts of the various organizations, the re-
search personnel and the equipment in
relation to the research problems at a

Laboratory.

In order to curtail wasteful expenditure
and achieve economies, it is more relevant
to scrutinize the research problems and allo-
cate priorities in relation to the investment
already made in an Institute. This can
be best done and should be done by the
Director and his senior Scientific Staff in
consultation and close collaboration of the
scientific sub-committees. Since the overall
expenditure per working scientist is very
high in relation to the pay and allow-
ances, a serious attempt should be made to

equip the laboratories fully and expeditio-
usly both with qualified personnel and mo-
dern scientific equipment,

The real economy therefore in 'Scientific
Research' lies in reducing the total cost of
research in relation to its scientific effort.
The economies obtained by restricting the
recruitment of scientists and the necessary
supporting personnel after having invested
huge amounts in our National Laboratories
only aggravate the problems, Further, as
a consequence of the above policy, the
research effort of the country is bound to
suffer and slide down rather than contri-
bute effectively to the solution of the urgent
technological problems of the day.



ANALYSIS OF THE EXPENDITURE PER SCIENTIST UNDER DIFFERENT HEADS IN 1961-62

(Rupees in thousand)

Pay & Allowances
S!. No. Laboratory Sci. & Tech. Support- Chem & Library Equip- Pilot Item Contin- Main- Other Total of

ing staff. Apprts. Books ment Plants 3 to 8 gencies tenance heads* Rec, & Cap.
Exp.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

1. NPL. 4.471 6.732 3.844 0.305 2.265 \0.381 17.996 0.827 0.030 7.913 26.766
4.325 5.204 3.684 0.333 1.843 0.537 15.929 8.719 24.648**

2. NCL 6.724 5.256 4.529 0.164 0.874 1.904 19.454 0.272 0.054 4.999 .24,779
6.496 4.979 4.665 0.181 0.909 2.822 20.054 4.150 24.024**

3. NML 6.306 6.385 7.925 0.106 5.085 36.437 62.244 0.370 0.045 12.387 75.046
6.228 5.297 6.696 0.001 3.233 13.316 34.672 18.814 53.485**

4, CFRI 4.483 4.769 1.727 0.072 0.567 4.903 16.495 0.527 0.032 3.350 20.404
4.569 3.744 1.759 0.001 0.555 4.712 15.405 3.569 18.973**

5, CGCRI 7,386 11.251 6.078 0.362 3.860 7.297 36.234 0.243 0.018 9.219 45.714
7.333 8.922 5.498 0.221 3.581 5.566 31.121 11.459 42,580**

6. CFTRI 4.376 3.435 2.988 0.068 0.975 1.295 13.101 0.284 0.089 3.810 17.284
4.143 3.110 3.072 0.015 0.067 1.273 12.418 4.021 16.438**

7. CDRI 7.797 5.793 4.584 0.140 1.028 4,310 23.652 0.274 0.100 9.974 34.001
7.689 5.807 4.251 0.051 0.586 3.364 21.749 7.773 29.523**

8. CRRI 7.103 9.443 3.691 0.273 2.330 0.946 23.785 0.248 0.029 5.667 29.730
7.739 8.413 3.487 0.374 3.253 1.051 24.316 7.525 31.842**

9, CLRI 4,836 5.409 3.088 0.185 0.319 1.198 15.033 0.219 0.010 3.114 18.376
5.557 5.038 3.488 0.237 0.201 1.138 15.653 3.577 19.231**

10. CECRI 6.059 7.658 5.404 0.521 4,912 0.419 24.972 0.113 0.014 4.796 29.895
6.954 6.709 3.250 0.460 3.985 0.845 24.203 5.381 29.584**

11. CBRI 7.318 6.709 3.757 0.284 2.905 0.000 20.973 0.297 0.010 7.869 29.149
6.431 6.336 3.829 0.275 3.241 20.100 19.507 39.606* *

12. CEERI 6.954 10.200 6.700 0.704 5.600 0.000 30.158 0.124 0.019 41.586 71.887
7.914 12.075 7.073 1.104 7.731 35.896 16.180 52.076**

O
I



13. CSMCRI 7,322 10.161 5.183 6.094 6.556 3.739 39.056 0.056 0.015 11.056 50.183
6.226 9.602 4.442 4.364 6.896 3.260 34.790 8.244 43.034**

14. NBG 4.803 8.084 2.470 1.078 2.205 0.000 18.640 0.393 0.005 10.496 29.534
4.631 7.286 2.525 1.023 2.024 17.489 10.931 28.420**

15. CMRS 5.234 4.340 1.801 0.152 0.000 0.000 11.522 0.114 0.007 17.554 21.198
6.386 5.872 3.635 0.019 1.633 17.112 20.792 37.904**

16. IIBEM 4.972 7.536 3.181 1.664 3.386 0.000 20.739 0.140 0.014 29.682 50.575
4.730 6.827 3.377 2.590 3.969 21.494 26.614 48.108**

17. RRL (H) 6.881 5.653 3.119 0.478 5.149 1.475 22.752 0.165 0.006 8.155 31.079
6.558 5.093 2.918 0.511 5.847 1.696 22.624 7.458 30.082**

18. RRLQ) 5.703 4.603 2.166 0.806 4.003 0.050 17.300 0.119 0.008 20.279 37.706
5.562 3.789 2.045 0.750 5.527 0.436 18.113 23.875 41.988**

19. CMERI 8.200 17.370 16.011 0.656 4.378 0.000 46.817 0.125 0.014 76.050 122.800
9.871 17.490 12.785 1.710 18.081 59.938 131.633 191.571**

20. CPHERI 6.188 6.015 6.010 0.333 2.697 0.558 21.802 0.163 0.051 27.349 49,365
6.103 5.326 9.043 0.784 5.098 1.017 25.37) 21.888 47,259**

NAL 10.000 24.348 12.543 1.643 57.178 0.000 105.813 0.221 0.040 52.996 159.070
15.104 27.739 17.804 3.914 66.650 131.211 64.979 -196,189***

22. RRL(A) 12.413 12.938 0.000 0.800 2.738 0.000 28.788 0.048 31.190 60.025
17.290 17.940 1.440 8.230. 44.900 33.960 78.860**

23. IP 21.180 12.400 6.513 0.720 10.676 0.000 51.567 0.119 93.848 145.533
22.500 11.211 5.733 1,250 9.483 9.032 15.031 24.063**

0

21.

190.438 196.488 113.282 17.605 1296.86 64.912 5.461 0.610 499.410.
24. Average for CSIR ;

Lab. per Scientist 8.279 8.543 4,925 0.765 5.638 2,822 0.233 0.026 21.713

*Works, Buildings, Services, furniture and staff quarters.
#*Basis Expenditure three years average 1959-62

***Average based on 1960-61 and 1961-62. II
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For leadership
in many fields

HOM BHABHA
FELLOWSHIPS

Dr. HOMI BHABHA's interest in the
country's steel industry led him to recom-
mend the use of radio-active isotopesfor the regulation and control of many
metallurgical processes. In his honour,Prime Minister Indira Gandhi renamed
the Trombay Establishment as the Bhabha
Atomic Research Centre.
Another memorial worthy of Dr. Bhabha,whose genius and vision inspired and
encouraged so many young people to
strive for excellence, is the establishment
by the Tata Trusts, jointly with the Ford
Foundation, of the Homi Bhabha Fellow-
ships Scheme. It is designed to assist
brilliant young men and women between
the ages of 25 and 38 to achieve the higheststandards in any field of human endea-
vour. The Fellowships are tenable for 2
period that may extend to two years, the

THE TATA IRON AND "STEEL COMPANY LIMITED

amount of the award being of the order ofRs. 2,000 per month at the maximum for
work in India and an appropriate amount
for work or study abroad. Applicationsfor these Fellowships may be sent with
full particulars to Prof. D. G. Karve,Executive Director of the Homi Bhabha
Fellowships Council, at No. 1, Mangaldas
Road, Poona 1.

Homi Bhabha Fellows will, in time, in-
clude scientists, engineers, agronomists,
architects, artists, educationists, writers
and administrators and serve to provide »

for our country the kind of leadership it
requires in so many fields,

TATA STEEL

TN 3885A



Reports About CSIR in Newspapers
SCIENTISTS ABROAD

The Statesman (10.2.67)
Dr. Atma Ram, DGSIR said in an inter-

view today (9.2.67) I am giving serious
thought to evolving a new policy on the
subject (scientists abroad) after which only
those Indian scientists who are needed
here may be requested to give up their jobs
in foreign countries and return home.
Amrit Bazar Patrika (11.2.67)
. Dr. Atma Ram's foremost point is that
it is not necessary to recall all Indian scien-
tists working in foreign countries for the
simple reason that all of them will not have
any scope to serve India.

Indian Express (29.7.67)
The DGSIR-Dr. Atma Ram has often

expressed himself in. favour of restricting
the entry to the Pool. But although the
statements have been given wide publicity,
it appears that the question of restricting
entry has never been raised at joint com-
mittee meetings either by the CSIR or
the Education Ministry representatives.
The Manpower Wing of the Home

Ministry has decided not to impose any
restrictions on the entry of foreign trained
Indian scientists into the Scientists' Pool
of the CSIR. This decision is binding on
both the CSIR and the Education Ministry,
for while the Education Ministry finances
the scientists Pool and the CSIR operates
it, it is the Manpower Wing of Home
Ministry which is responsible for policy
matters,

4TH PLAN PROPOSAL ETC. ATMA RAM AND NIHAR RANJAN RAY
COMMITTEES

The Hindu (14.7.67)
The Committee headed by Dr. Atma

Ram is yet to complete its work but is under-
stood to have presented an interim report.
Governing Body at its last meeting had set
up a Committee to scrutinise 4th Plan
proposals of the CSIR and fix the guide-
lines for the Research Projects to be under-
taken by the National laboratories.
Official sources say that these proposals

are aimed at avoiding unnecessary dupli-

The Hindu (14.7.67)
The interim report, it is learnt, deals

not so much with research projects, but
about the organisational structure of the
Council. According to informed sources
the Committee's suggestion will make some
of the technical units at Headquarters of
CSIR lose their separate existence.
The proposals run counter to the re-

commendations of the 3rd Reviewing
Committee which has already been appro-
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cation of work by different units and en-
suring that the limited resources (Rs. 153
crores slashed. down to Rs. 46 crores by
Planning Commission ) available with the
Council are put to the best use.
Nihar Ranjan Committee has suggested,

the bringing together of all Units engaged
in collection, dissemination of scientific
data and information, If this proposal
is approved, the INSDOC, PID, RSPO
which are now separate units may be merg-
ed into one.

The Economic Times (16.7.67)
Although the Atma Ram Committee was

set up to examine Planproposals, the Commi-
ttee felt that economy could not be achieved
without some organisational changes. The
Committee had to suggest reduction in

Patriot (23.7.67)
Nihar Ranjan Ray Committee was

appointed on 16th March to look into the
possibility of integration of INSDOC with
PID. It has recommended the establish-
ment of CISIP, report PTI, as total budget
for INSDOC, PID, Languages Unit &
Science Reporter during 1967-68 was Rs.40
lakhs which is what a bigger laboratory
of CSIR costs. This is a large sum &
should be husbanded properly.

The Times of India (24.7.67)
Atma Ram Committee's

stresses : that the existing laboratories and
institutions should be the first charge on
the 4th Plan provision.

conclusions

The Times of India (24.7.67)
CSIR -advised not. to open new insti-

tutes unless there are compelling reasons.

Hindustan Times (24.7,67)
No new laboratories should be set up

ved by the Governing Body at an earlier
meeting. According to them, the 3rd
Reviewing Committee had commended the
useful role that could be played by these
technical units in the planning of scienti-
fic research and formaulation of scienti-
fic policy and had suggested strengtheningof these Units with full fledged Directo-
rates; The Scientists are reported to have
met the Education Minister and told that
by scrapping these units, the headquarters
would be made more an administrative
Centre than a technical and policy making
agency; the measures of economy effected
by DG had the effect of tightening control
over the powers of Directors, One of the
Director is reported to have sent a letter
to DGSIR, copies to all others and
Education Minister demanding a halt
to these measures as they constituted a
reversal of the trend towards decentrali-
sation of authority which was set in motion
after the 3rd Reviewing Committee report.

various

The Economic Times (15.7.67)
Prime Minister presiding over the Govern-

ing Body said, that activities of the Council
should. not be measured, in terms of money
only, but the dedicated work of scientists.
Important research projects should be stu-
died and that the findings discussed in-
formally with her and Education Minister.

The Statesman (16.7.67)
Prime Minister stressed the need for a

Plan that would unfold a national science
strategy. It should be a programme of
action to meet the national needs in deve-
lopment & defence. She wondered whether
there was adequate research planning and
whether it was linked. with specific develop-
ment objectives.

The Times of India, Bombay (16.7.67)
Prime Minister in her address hoped,
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until there was full utilisation of existing
ones,

Hindustan Times (24.7.67)
In an interview DGSIR surprised 'on-

looker' by saying that he was keen on cut-

ting out 'the frills' from the CSIR, an over-
staffed body, much of whose work should

probably be handled by the Planning
Commission.

DATA ON

Indian Express (27.7.67)
Lion's share of Rs. 18 crores spent on

Research by CSIR labs. now goes in the
form of salaries. Unplanned growth of
staff has resulted in an expenditure of 65

to 85% of the budget of the labs. on sala-
ries alone. Even in India, private sector
research labs. do not spend more than 30%
on salaries. Apart, much money is spent
on seminars, tours, to satisfy the whims of
a few scientists.

Some influential Directors of laborato-
ries refuse to budge from their wrong poli-
cies and uncontrolled recruitment in the
name of several unproductive and wasteful
research projects.
Atma Ram Committee notes that there

are scores of non-scientific persons in CSIR
who have been given scientific posts in the
last 4 or 5 years. Surprisingly, there are
many senior scientists who never had even
elementary science education. DG has strict-
ly stopped new recruitment-Result-ratio
of research staff has gone up by 5%, techni-
cal staff by 2%, and administrative staff
declined by 7%.

(also Patriot 27.7.67) Ancillary staff
accounts for a major part of this expendi-
ture out of 15000 employees, 7000 belong

'that scientists would not live in a compart-
ment and would take the national needs
into consideration.

The Hindu (16.7.67)
Some members of the Governing Body,

it is learnt, felt that the proposed change in
the organisational structure at headquarters _

as recommended by the 4th Plan Commit-
tee and Nihar Ranjan Ray Committee was
drastic. They are reported to have vigo-
rously opposed the move to merge INSDOC
with PID, and the RSPO which is now a

separate Unit at headquarters.

RESEARCH
Patriot (28.7.67)

Campaign on behalf of Dr. Atma Ram
has now taken open shape of a personal
attack on Dr. S.H. Zaheer. Some of the
facts reported highly questionable and some
others misleading. 65 to 85% of CSIR
funds spent on salaries cannot be corro-
borated with observed expenditure reports
of CSIR. Res/Adm ratio in 1966-67
is in fact the fruit of Dr. Zaheer's policy
which showed positive results as Dr. Atma
Ram took charge only on 22.8.66. Class
IV high proportion gives an impression of
peons and chaprasis hovering round. Many
labs. employ labour force through class IV
staff. For preparing raw materials speci-
mens, maintaining plant and animal house
employees are usually looked as 'class IV'
(technical) but this fact has not been re-
vealed.

Economics Times (29.7.67)

Chaos in CSIR-Govt. to remove lot
of deadwood and forge a meaningful look
between Science & Industry; should speak
out clearly what CSIR can do by way of
cost reduction, import substitution, im-
provement in productivity and so on. With-

. out unassigned definition of its capabi-
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to Qlass IV and administrative cadres.
Research scientists less than 4000.

The Hindu (31.7.67)
DG said : his experience in CGCRI which

he headed indicates, out of research prob-
lems referred to the laboratory 'not even

analyse them.

Patriot (31.7.67)
DG said 'Process of reorganisation al-

ready begun,' He proposed to do the re-
organization 'without retrenchment or
demotion' but by regrouping of existing staff
in labs for various priority projects. He ex-
pects to complete the reorganisation shortly,
The Hindu (1.8.67)
The Atma Ram Committee is against

their continuance as separate Directorates,
At the recent GoverningBody meeting
these proposals were considered but. brie-
fly, but no decision was taken. Dr. V.K.R.V.
Rao who is the Chairman of the Execu-
tive Council of RSPO while stoutly defend-
ing the work of the organization shed no
tears for the other units.

Hindustan Times (2.8.67)
Main controversy-is the fate of4 techni-

cal directorates- governed by separate
executive councils, Aima Ram report pro-
poses the abolition of these Councils which
will: terminate the Directorate independent
existence; bring them under the DGSIR,
reducing them to the status of other CSIR
units,

The Statesman (14,7.67)
Several Directorates of the CSIR are to

be wound up. BSIR is to be abolished
and replaced by an Advisory Committee
of not more than 10 members. Governing
Body to be re-constituted with a compact
body of 18 to 20 members with a standingcommittee of 7 to meet every month,

lities, its inner imbalances between pro-
ductive and new production staff, funda-
mental & applied research, duplication and
coordination, ¢an hardly be redressed.

The Hindu (1.8.67)
It cannot be denied that some of the

contemplated measures have the effect of
ending everything that his predecessor did.

5% are real research problems' when we

In last 4 years, a number of technical
units have been established at the head-
quarters which function as separate direc-
torates. These are INSDOC, PID, In-
dustrial Liaison, Directorate of Scienti-
fic and Technical Manpower, RSFO,
Indian Languages unit, CDEO. Proposal
under consideration is to entrust the
work of Industrial Liaison and prepara-
tion of Designs to the laboratories con-
cerned; to transfer Directorate of Scientific
& Technical Manpower to Applied Man-
power Research, to hand over Indian
Languages Unit to Ministry of Education,
merge INSDOC and PID into CISIP and
to make RSPO-a technical wing of the
CSIR Secretariat,
Committee has gone beyond its terms

of reference in making these recommen-
dations as its task was only to prune 4th
Plan projects and not the existing ones.

The Statesman (2.8.67)
Some Members of Scientific Advisory

Gommittee of the Cabinet had reserva-
tions about the Atma Ram Committee
Report, demanded more data before com-
ing to a decision on such an important
issue

Hindustan Times (2.8.67)
Atma Ram Committees' recommenda-

tions are understood to have been opposed
by several of CSIR Directorates.



W.F.S.W.-A PROPOSED INTERNATIONAL
SYMPOSIUM

Science and technology are developing
rapidly in many countries of the world.
There were serious problems concerning
the effects of science and technology on
one another even before the present period
of rapid growth. But now, the problems are
more evident and demand solution more

urgently. The discovery of the New World
by Columbus marked the beginning of a

great period of expansion of colonization
and development generally. In a similar

way the flights of astronauts round the
Earth mark the beginning of a new period
in the extension of the influence and dis-
coveries of mankind. It is to be expected
that when science and technology have such
a great success it will have a profound in-
fluence on the life of mankind in general.
Another problem for the whole world is the

population explosion. If disasters are to be

avoided, science must be applied rapidly to

secure the needs of the populations. The
world is still witnessing the spectacle of
a war in progress. Bearing in mind the

immense potentialities for destruction on
a world-wide scale, which modern science
and technology have introduced, all people
anxious for the preservation not only of their
own nation but also of all the people
of the world, must regard the application of
technical and scientific knowledge to the
conduct of war as demanding the most

urgent and searching examination.

Apart from exerting a powerful influence
on the lives of people everywhere, science
and technology have an important infl-

uence on one another, Science is sometimes
seen as a help to technology and the reverse
is also true. However, there is often competi-
tion for limited funds and society is obliged
to decide between the rival claims of ''fun-
damental'? and "'applied'' science. There
is also the problem of the speedy and effec-
tive utilization of technological discoveries.

Underlying many of the problems men-
tioned above are the social structures of
the countries of the world and the external

pressures which are put on them. By far
the most important hindrances to the

application of science to the welfare of
mankind arise from some social and politi-
cal institutions. These institutions may be
beneficial to mankind but sometimes they
are harmful and may be opposed to the

application of those methods and machines
which would greatly improve the material
and spiritual life of man. It is therefore

necessary to study not only natural sciences,
both fundamental and applied, but also

social sciences. Economic domination and

pressure by foreign countries must also be
included among the influences retarding
the progress of science and technology in
many countries

For these reasons, the W.F.S.W. has

decided to organize a Symposium in 1968

to gather contributions on the subject briefly
outlined above. It is hoped that the Sym-
posium will have a worldwide appeal and
that those coming from developing as well
as those from developed countries will find
much of interest. The W.F.S.W. is well

Reproduced from SCIENTIFIC WORLD No. 4, 1967, pp. 29-30.
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placed to organize such a Symposium, It
has affiliated organizations in twenty-six
countries and Corresponding Members in
twenty-five others and it has already held
a number of international symposia, the
last one in Budapest being attended by
people from forty-six countries. The W.F.
S.W. has close connections with Unesco
and enjoys the help of that body in organiz-
ing symposia of this kind. It is hoped bythe organizers of this Symposium that there
will be representatives from many count-
ries in different stages of scientific and tech-
nical development so that a thorough and
unbiased presentation of allthe aspects of
the problem may be obtained. Some notes
on the proposed detailed sections follow.

General Organization of the 1968 Symposium
It is proposed that the Symposium will
include :

An opening Plenary Session
Several Sections dealing with specifictopics .

A Final Plenary Session

PLENARY SESSIONS
(a) Opening-One Speech covering the
following :

The role of science in the develop-ment of contemporary society and
industry and the position of the scientist
in this system: the influence of funda-
mental sciences in the growth of
industry and technology: the relation
between the fundamental and applied
Sciences;
the possible contribution of the W.F.
5.W. to the study of problems concern-
ing the developing countries.

(b). Final-The Chairmen of the Sections
will make reports on the work of their
respective Sections.

SECTIONS
It is proposed to have three Sections. As

far as possible it will be arranged that these
do not occur at the same time so that dele-
gates may participate in the work of more
than one Section.
The title ofeach Section and a provisional

subdivision of the general themes are sug-
gested below. The final programme will
depend on the result of consultations among
scientists from many countries and will be
circulated later. 8

To assure the success of the Symposium
the contributors will be urged to submit their
contributions well in advance to enable the
organizers to issue copies beforehand. A
great effort will be made to achieve this
pre-conference circulation of the material
and all participants at the Symposium
will be asked to co-operate.

SECTION 1

The impact of science on technology
and production
1.1 The role of science in the development

of society and industry and the position'of the scientist.
1.2 The influence of fundamental and app-

lied sciences in technology.
1.3 The relation between the development

of technology and production.

SECTION 2

Obstacles to the development of Science and
Technology
2.1 Political, social and economic factors

hindering the development of science
and technology (imperialism, lack of
finances, the 'brain drain'' to richer
countries, the effect of big monopolies
on scientific research).

2.2 Defects in the education of scientists
(unfavourable public attitude towards .

science.in education, lack of adequate
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teaching in primary and secondary
schools),

2.3 The relations between scientists and ad-
ministrators.

SECTION 3

Assistance to developing countries
3.1 Bilateral and international assistance.
3.2 Agricultural and food research, ex-

panding populations.
3.3 Studies on natural resources.
3.4 Educational

graduate,
levels.

exchanges at under-
graduate and professional

3.5 Scientific research in town and regional
planning for the use of developing
countries.

Further information can be obtained from
the following offices of the W WF S W

W.F.S.W. 40 Goodge Street, London; W.1.,
'U.K., (Tel: 01-580. 8688).

W.F.S.W. Prague Regional Centre, Pari-
zska 11, Prague 1, Czechoslovakia. (Tel:
663-43.)

W.F.S.W. Indian Regional Centre, Asso-
ciation of Scientific Workers of India,
Post Box No. 137, New Delhi, India.

W.F.S.W. Regional Centre for Arab Count-
ries and the Middle East, 33 Abdul
Khalek Tharwat, Cairo, Egypt,

U.ALR.

.(Continued from page 2)
commented upon in the press, they should
now be mad freely available.
group should arrive at their conclusions
through detailed discussions with Directors
and scientists in the national1 laboratories
and others chargedwith collection of scientific
data and planning of scientific research.
The group should also go into the strictures
passed by the Committee and determine if
they were based on authentic data and facts.
The proposals for reorganisation should also
come up for examination on merits and their

The ad hoc

implications carefully gone through.
We are believers in the democratic process

in the functioning of scientific organisations.
Even if this process is slow, it has the ad-
vantage of carrying the willing cooperation of
the largest number. Scientists are a creative
and sensitive lot. They cannot be governed
by administrative edicts and office orders.
The widest possible discussion and parti-
cipation by scientists must precede adoption
of any changes in the organisational pattern.

N. P. Gupta
President, ASWI.



-ASWI ACTIVITIES
Karaikudi Branch
The branch adopted the following resolu-

tions at the meeting of the Executive Com-
mittee held on 21.6.67 :-

1. Resolved to request CSIR to grant
loan scholarships to its employees
to proceed for higher studies and
also study leave.

2. Resolved to request the SAEST to
institute a research diploma in Elec-
trochemical Technology.

3. To co-opt Sarvashri M. Sundaram,
Scientist and P.V.S< Subramanian
SSA as members of the Executive
Committee.

A three members delegation headed by
Shri B.A. Shenoi visited Madurai and wait-
ed on Shri T.P. Meenakshisundran, Vice-
Chancellor, Madurai University by prior
appointment. A representation was made
on the following points :-

1. The possibility of awarding M.Sc.
degree by research to the B.Sc. degree
holders working in CECRI (Re
search staff).

9, Permitting degree holders of other
Universities (other than Madurai)
to register for higher degrees by
research.

3, If M.Sc. by research could not be
awarded, the possibility of permit-
ting the research staff to appear pri-
vately for the M.Sc. degree examina-

4, The possibilities of permitting Bache-
Jor degree holders in Science subjects

with more than a stipulated period
of research experience to register
directly for Ph. D. on lines similar to
the one adopted by I.I.T. (Madras)
with suitable modifications.

5, The possibility of permitting the
Bachelor degree holders in Engineer-
ing and Technology to register for
Ph. D. or M.E. by research.

6. The possibility of AIC equivalent
diploma holders by examination, to

rigister for Ph.D.
7. The possibility of opening a Depart-

ment of Electrochemical Technology
similar to leather technology depart-
ment run by CLRI for Madars
University.

8. Admitting in Second M.Sc. class
the research staff with stipulated
experience, as is being done for
demonstrators.

9, The possibility of starting part-time
B.E. Course in A.C, College of Engg.
and Technology, Karaikudi.

The Vice-Chancellor gave a sympathetic
hearing though no immediate steps to-
wards meeting the requests were promised.
The Vice-Chancellor advised the branch to
submit concrete proposals covering all the

points represented, which he said, would
be placed before the Syndicate for consi-
deration.

Mysore Branch
Formulation of an alternative system of recruttment

and promotiontions,
Readers are aware that this question has

been engaging the serious attention ofthe
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Branch lately, An informal study group
after a detailed study, has identified and
listed different operational problems re-
quiring careful consideration before a re-
vised system could be formulated. This
was done to facilitate the work of the group
itself in examining the issue systematically
and framing concrete proposals.
Since concrete questions had been listed,

the study group felt it would be useful to
seek the suggestions and views of others as
well. A detailed questionnaire was there-
fore drawn up and circulated during the
third week of May to more than 350 scien-
tists and science administrators in the coun-
try. They included the Directors of all known
research laboratories and institutions, other
well-known scientists (except those in the
Universities) in the country, administrators
employed in scientific institutions, the
different Branches of the ASWI and about
70 persons in CFTRI, Mysore. The ques-
tionnaire has also been published in the
June-July'67 issue of Vijnan Karmee.

Answers to the questionnaire have al-
ready started coming in (about 20 so far).
Very thoughtful and elaborate answers have
come from Dr. P.C. Meeha, Director,
ATIRA, Ahmedabad. Constructive ans-
wers have also been received from Dr. C.R.
Krishnamurthi (CDRI, Lucknow), Dr.
Vikram -A. Sarabhai (AEC, Bombay),
Dr. M.U. Pai (NCL, Poona), Dr. K.K.
Iya (IGAR, New Delhi), Dr. Rama (TIFR,
Bombay), and a few others. According to
communications received by us, replies
from many more are expected shortly.
The study group will soon take up detail-

ed consideration of all aspects of the ques-
tionnaire in the light of the suggestions
received to formulate a concrete proposal.

ASWI, Ordnance Establishments, Kirkee
Bthar Relief Fund: The response that

Association received to its appeal for contri-

butions in aid of Bihar Relief Fund was
spontaneous and encouraging. Every one
has risen to the occasion and acted in full
realisation of the gravity of the issue. By
our excellent performance we displayed our
traditional generosity and goodwill at this
juncture also. Association extends its heart-
felt and sincere thanks to all those who so

readily responded to its appeal and contri-
buted to the fund. The sub-committee
formed for this purpose deserves our full
throated congratulations. The sum so collec-
ted amounting to Rs. one thousand one

(1001) was sent to ChiefMinister of Bihar.
Executive Committee Meetings: -The Ex-

ecutive Committee of the association had
six meetings so far to conduct routine busi-
ness.

Editor ofBulletin :-Shri A.V. Thomas was
unanimously elected the Editor for the
bulletin for the year ending December 1967.

Rotation of shifis & day work for the staff:
The General Manager, H.E.F. was app-
roached by the association to make sugges-
tions regarding rotation of shifts and day-
work for the staff. A good number of staff,
ever since their appointments are placed
in day work. A reply from the General
Manager is awaited.

Improvement of H.E.F. canteen: The Asso-
ciation noted with deep concern the sad
state of affairs in the canteen and has sub-
mitted a memorandum to General Mana-
ger. This memorandum contains, inter-
alia, some practical and pragmatic sugges-
tions for the improvement of the adminis-
tration, service etc. It is suggested that the
items in menu can be increased considerably
to have more appeal to all persons with
varying tastes. A reply is awaited.

Promotion ofEx-apprentices: There is a good
number of Ex-apprentices who, having
undergone the prescribed terms of appren-
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ticeship & completed more.than two years
of service as supervisors A grade, are denied
promotion. This problems is to be viewed
in the light of recent direct recruitment of
supervisors 'A' The D.G.O.F. has been
requested to consider this. No reply. has
yet been received,

Opening of Post Office in H.E. factory :-

This issue had been taken up 4 years back
with General Manager of H.E.F. Associa-
tion approached him to inquire about prog-
ress made in this direction. He, in his rep-
ly has said that this question is being consi-
dered earnestly.
Punching clocks in Ammunition Factory: A

number of members of staff from. Ammuni-
tion Factory have complained to this asso-
ciation that the existing punching clocks in
A.F.K. are either keeping incorrect time
or not working satisfactorily. As a result
of this many staffmembers are given 'notes'
for coming late. Association approached
G.M./A.F.K. & requested him to . provide
new clocks or get the existing ones repaired
to obviate the inconveniences caused to
staff. .

Recruitment of Chief Glass Blower: Associa-
tion enquired from the Director, Solid State
Lab. in New Delhi whether the appoint-
-ment to the post of Chief Glass Blower in

their department had been advertised in
any newspapers. Reply is awaited.

Lunch Room in C.IL.M.E.: The Association
brought to the attention ofC.I.M.E. authori-
ties the need for a suitable Lunch Room in
C.I.M.E. for its staff. We look forward to
the granting of this facility to C.I.M.E.
staff,

Irregular disbursement of salaries and suppli-
mentary payments: The Association has re-
presented toG.M. /H.E.F. this case and poin-
ted out the inadequacy of the existing pro-
cedure of payments to staff especially those
in night shift. It is also suggested to him
that the same method as adopted in AFK
and CIA etc., i.e. issuing payslips to staff
with all details of information regarding
credits /debits etc. could be followed here
also. The G.M. replied that the existing
procedure was working satisfactorily and
hence there was no need for any change
at present.

Drying ofDNTTNT bags in front of shift
rooms: The practice of drying of DNT/
TNT bags in front of shift room needs to be
avoided because it causes inconvenience to
staff entering the shift-rooms.. General
Manager is requested to look into this
matter.
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