








WORLD

by Ritchie Calder

Last February the United Nations brought together at
Geneva probably the world’s greatest assembly of scientists
to discuss the application of science and technology for
the benefit of the less developed areas. This double issue
is based in major part on material from these discussions.
In the special article below Ritchie Calder, winner of
Unesco’s Kalinga Science Prize (1961) highlights the
work of the UNCSAT conference and its implications for
the new nations tomorrow. He is now completing a
full-length analysis of the meetings, shortly to appear
under the title “World of Opportunity” as Volume | of an
8-volume condensation of the UNCSAT conference to be
published later this year by the United Nations.

THERE are plenty of new flags fluttering at the
mast-heads. When the United Nations was
created in 1945, there were fifty-one members. Now there are one hundred
and eleven and of those forty-six are countries which have won their indepen-
dence in the meatime.

But flags are not enough. Political freedom is an exhilarating experience,
but there is the morning after the celebrations when peoples are likely to wake
up and find that freedom has been robbed of much of its meaning; they are
just as hungry, just as sick, just as impoverished. They have the pride of
nationhood but are deprived, by squalor and hardship, of human dignity.
They have an equal vote in the assembly of the nations but they suffer the
inequality of unshared abundance.

This is the contradiction of the modern world. At one and the same time,
there has been the “revolution of rising expectations, of which political
freedom is only part-fulfilment, and the scientific and technical revolution which
has increased the prosperity of the advanced countries and has widened the
gap between them and the less-developed countries.

From the peasant in the paddy-field to the astronaut

As Professor M. S. Thacker, in his presidential address to the United Nations
Conference on the Application of Science and Technology for the Benefit of
the Less Developed Areas, reminded the world: “One tenth of the peoples of
the world enjoy 60% of the world’s income, while 57% of them have
less than 10% of that wealth at their disposal. If present trends are to
continue, the gulf between the poor and the rich countries will widen still
further and this at a time when great continents have awoken to freedom
and their populations are clamouring for certain minimum standards of life...
Prosperity, like peace, is indivisible.”

The gap is as wide as the vertical 200 miles which separate the peasant,
wading in the wet paddy-field transplanting rice stem by stem, from the
astronaut, circling the planet Earth which 3,000,000,000 human beings have
to share; between the muscle-efforts of the poor and the supreme achievements
of modern science; and between those who lack science and technology and

those who have them.













































INDEX OF PROSPERITY

s. T. P.

(Scientific & Technical Potential)

by Victor A. Kovda

Science is the most dynamic cultural force in the modern world. The

impact of science has revolutionized habits of dress, speech, travel and
communication, cities and villages. At a deeper level it has affected philo-
sophy through its new concepts of causality. And by making human want
technologically obsolete it has brought into relief the moral responsibility
of its use for constructive rather than destructive ends. A country without
scientists and engineers cannot be in the main stream of modern life.

A developing country can begin to meet its most imme-
diate economical needs by Importing sclentists from
abroad, but it will never be really independent until it
has created its own national pool of highly trained scien-
tists and engineers, and its own scientific institutions.

The economic progress out of which the cultural well-
being of a country will grow depends to a great extent
upon natural resources: climate and topography, flora and
fauna, soil and 'water, and mineral riches. Therefore the
very first requirement is scientific knowledge of a country’s
natural environment and its resources. A detailed know-
ledge of geographical conditions and energy sources, for
example, must precede economic and industrial planning.

This scientific knowledge can be obtained only through
a series of systematic studies and surveys of natural
resources. This is a task of paramount importance be-
cause it can provide both the basis for the elaboration, of
economically profitable schemes of exploitation and for
rational plans of conservation.

The number and type of resources having economic
importance are very varlable, depending on the natural
history of the territory and of the continent where the
country is located. It is characteristic for natural re-
sources to be distributed very irregularly. Thus we find
a concentration of important mineral deposits in one
country and a total absence of the same type of deposits
in a neighbouring country.

The experience of the scientifically advanced countries

shows that no country is really “poor in natural resour-
ces” In the absolute sense. The absence of one resource
can be compensated for by the presence of another no
less valuable, but this obviously requires the development
of human resources, of the individuals within the country
who are capable of directing both studies and development
because they have the sclentific knowledge to do so.

One of the most important of the new concepts which
UnEesco Is now using is that of a country’s sclentlfic and
technical potential or 8.T.P. S.T.P. is the totality of a
country’s resources for formulating and solving problems
of national, regional and international importance in the
fleld of sclence and the application of sclence.

In determining a natlon’s 8.T.P. six factors have to be
considered:

The number of scientists and engineers. We have
suggested that an index should be established showing the
number 0of sclentists per million population. The more
developed countries have from 500 to 4,000 sclentists per
million population. If we take as a target for the sclen-
tifically less developed an average of 1,000 sclentists per
milllon population, then a country with a population of
5 million should have 5,000 scientists; one with a popula-
tlon of 30 millicn should have 30,000 scientists; a continent
with a population of 200 million should have 200,0C0
sclentists.

CONT’'D ON NEXT PAGE
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AINS FOR A NEW ERA

by René Maheu

Director-General of Unesco

HEN looked at from the standpoint of educa-

tion the major factor underlying underdeve-
lopment is the absence, for much of a given population,
of the minimum of schooling required to learn those
basic signs and characters which are the key to the Intel-
lectual and technical creations of our civilization. This
major factor, in short, is illiteracy.

There are today an estimated 700 million adults—or
more than two-fifths of the world’s tota} population—who
are illiterate (the word adult here being taken to mean
persons 15 years of age or older). And it is in the less
developed regions that most of these adult illiterates
live.

As for children of primary school age (5 to 15 years),
47 per cent did not attend school during 1960 in the
countries of Latin America, Africa, the Middle East and
Asia. If we add to this figure those children who are
going to school now but who will drop out before they
master reading and writing and hence will grow up
Nliterate, we can say that there are today 150 million
future illiterates in these countries and that there will
be an additional 20 to 25 million illiterates added to the
world’s adult population in the next 6 or 7 years.

It is in the light of this general context of educational
under-development that the speclal problem of training
scientific and technical personnel in the less developed
reglons must be viewed.

First of all let me emphasize what a frightful loss of
mindpower these hundreds of millions of illiterates repre-
sent for technological progress. Who can say how many
scientlsts, engineers and technicians potentially existed
among all these forsaken adults as well as the children
consigned from birth to the shadows of ignorance.

There is certainly no need for me to make the point
that an illiterate person never ceases to be a human
being endowed with his own natural dignity and ability.
I have personally known individuals who, despite the
fact that they were illiterate, possessed unusual intelli-
gence, keen judgement and a high standard of culture.
The realm of signs and characters does not encompass
the whole gamut of human experience. Nevertheless,
illiteracy by the very fact that it makes science and

technology a closed book makes active participation in

modern civilization impossible. The millions of illiterates
I have referred to submit to history, they do not make it.

THE question then is raised—why isn’t a big
international campaign started to help these
countries to get rid of this blight, since to allow it to
continue is an absurdity in terms of economlic efficiency
as much as it is a disgrace on the moral conscience of the
world. Unesco considers that the political, economic and
technical conditions are at the present time such as to
make a campaign of this kind possible, if we so desire it.

At the end of last year, after a series of consultatlons
with many experts on the question, I submitted a plan
to the Unesco General Conference for making some
300 million adults between the ages of 15 and 50 literate
within 10 years. The plan applied to illiterates living in
Africa, Asia and Latin America.

The real question is, are we willing to undertake such
a job? We cannot blink the fact that it will be a very

expensive operation. UNEesco has calculated that it will
cost about 1,900 milllon dollars for the ten years, four-
fifths of which will have to come from national budgets.
But is it not much more expensive to allow 330 million
brains to go to waste? And are there not other types
of expendlture which are also very costly but which our
planet could well afford to do without?

A country with a high percentage of illiterates does
not only suffer an Intrinsic loss in terms of wasted man
and mindpower; the progress of the cducated segment
of the population is equally slowed down and made more
difficult. It is a well-established fact that the degree
of education of the adult population as a 'whole has
a direct bearing on the lasting effects of the education
glven to children in school.

We can no longer afford to have, as we unfortnately
do in many of the developing countries, an enormous
gulf separating one group or generation from another,
that is, those who have had a full, modern ecducation
from those who are illiterate. Such an unhealthy state
of affairs disrupts the equilibrium and unity of a country
and completely defeats any effort to create a nation-wide
positive attitude toward scientific thinking and technology
without which there can be no real development.

AN educational system is or purports to be an
organic whole, both intellectually and admi-
nistratively, the different parts of which at thelr varlous
levels are mutually dependent and Intrinsically related.
Hence it is neither desirable nor possible to plan the
improvement or expanslon of one particular stage
of education in isolatlon from all the others. Obviously
this does not mean that emphasis and resources must be
equally divided throughout the entire school system.
Priorities do exist, depending on the circumstances and
situation of a country, and these of course make for
differences. But it does mean that no serlous reform
should be contemplated or carried out even in a priority
area of the school programme except within the frame-
work of an overall reform of the educatlonal system as
a whole.

In my opintion there is one principle which is basle
to the organic unity of education and Its administration,
namely, that the general always conditions and prepares
the speclalized. In the context of our discussion this
means that speciallzed technical training always presup-
poses a general technical educatlon just as this in turn
implles a grounding in general sclence. And general
science too must itself be viewed as an integral part of
general education.

To turn now to the-question of educational planning
as a national policy, I am convinced that such planning
is not only justified but absolutely indispensable. Three
considerations lead me to make this statement.

In the first place educational planning follows logically
from the idea I have just referred to, namely, the organic
unity of education. For obviously if students are to
advance rationally from one stage of education to another
within a total framework there must be some kind of
plan.

Secondly, planning carries with it the very great advan-
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BRAINS FOR A NEW ERA (Cont’d)

Education’s new role

tage of not neglecting the importance of time as a factor
in education, first determining the time available and then
putting it to the best advantage. Educational planning,
therefore, has a special added functlon for the developing
countries, that of providing a much-needed standard or
yardstick to gauge the future.

In these countries, where the past offered little oppor-
tunity for advancement, where the present is fraught
with Impatience and the future charged with emotion,
educational planning serves as a measure of caution
since the practical necessity of making the best use of
available resources is usually out of all proportion to
actual needs. But it also commends itself, perhaps even
to a greater extent, as an Invaluable mental exercise to
prepare the way for the bullding of a sound future. It
serves as a reminder to the developing countries that
anythlng at all cannot happen at any time whatever
and that even acceleration must obey the rule of rhythm
and order.

Thirdly, educational planning is now belng increasingly
recognized as an Integral part of the planning of eco-
nomic and social development as a whole; an essential
part since 1t Is basic to all the others and so broad In
scope, but nonetheless only a part, which should be
percelved as such. When it is so integrated, educational
planning is of the greatest value In helping a country
speed up its development since it becomes possible to
gear the educational system to the specific needs and
potentialities of the nation. This is especially true for
the training of sclentific and technical personnel for
they are the ones who will be most directly involved in
the actual development process.

One of the most striking and encouraging aspects of
the change taking place in the world’s educational
thinking In recent years has been the growing recog-
nition of precisely this threefold need for educational
planning.

UNEsco 1s proud of the part it has played here and
will Intensify its activities in this priority area of its
programme. This year, for instance, Unesco is setting
up an international institute with the specific purpose
of tralning top-level specialists and promoting research
in educational planning; and its reglonal centres now in
operation’ or about to start functioning, mostly in con-
junction with the planning Institutes of the U.N. Regional
Economic Commissions, have the same purpose. I am
certain that these institutions will all play a tremendous
role in advancing the theory and practice of educational
planning which Is still in its infancy, and will be able
to help the member countrles of UNEsco” in setting up
their own national centres and in tralning their own
leaders in this field.

Aknowledge of what the organic unity of the
education system implies together with metho-
dical planning—these then are the frames of reference
and the basic requisites for any realistic approach to the
special problems facing the less developed countries in
the training of scientific and technical personnel.

Broadly speaking, there are three areas of major diffi-
culty—technical education, university tralning and
methods of science teaching.

Probably the greatest need for expansion and impro-
vement lies in the fleld of technical and vocational
education, particularly at the secondary school level
slnce this Is certainly the part of the school system of
the most Immediate importance for the growth of the
developing countries.

Here Unesco has devoted considerable effort In recent

in a modern society

years to helping the developing countries in two different
ways: by working on international standards for technical
education, and by direct aid in the field. For three
full years-a Unesco team of experts studied the question
of standards, and in 1962 the UneEsco General Conference
approved the terms of an international Recommendation
one sectlon of which specifically deals with standards of
scientific and technical education. The drafting of this
Recommendation was carried out in consultation with the
International Labour Offlce concurrently with the revision
of a simllar Recommendation on vocational education by
the International Labour Organization.

IN its operation activities In the field, UnEsco
has been glving its member states direct aid
in settlng up or developing national schools for post-
secondary or higher technical education, thanks to large
financial contributlons made by the U.N. Special Fund.
At present UNEsco is the Special Fund’s executive agency
for 22 projects (totalling about $24,500,000) for the estab-
lishment of trade schools and higher institutes of tech-
nology. This work, on what I would call the general
technology level supports and serves as a basic foundation
for that of the other bodies of the U.N. family who are
engaged In specialized technological training in specific
flelds.

As for the role of universities in training senior scien-
tific and technical personnel, the importance of which
cannot be stressed too strongly, it varies considerably
since- conditions in the less developed cquntries are by
no means uniform. ’

In certain countries the problem is chiefly one of
quantity. Here the key word is shortage: a shortage of
universities, a shortage of Instructors and professors, a
shortage of equipment, mainly laboratory equipment,
even a shortage at times of adequately prepared students
arising from the inadequacies of secondary education.

In other countries the problem is chiefly one of quality,
that is, lack of organization and guidance services with
the result that higher education is poorly adapted to the
needs of a modern economy and technology. Thus most
of the university students in these countries are advised
to prepare for degrees in traditional subjects; and those
who do major in science and technology often do so by
chance or for personal reasons that have little to do with
the real top-priority problems of economic and social
development in their country.

As a result, though these countries can boast eminent
scientists in no way inferior to those of the more deve-
loped count’ries, such men are few in number and lack
sufficient fellow scientists and technicians to work with
them or under them and on whom they can count or who
can follow in their footsteps. In other words what is
missing is the rank and file for the teams of scientists
which are now becoming a standard feature of scientific
work and a prerequisite for optimum results.

And so, though we find a need for new universities in
one place, for expansion in another and reform elsewhere,
everywhere the development of universities remains an
urgent, vital problem. Foreign study grants or scholarships
no matter how generously endowed or wisely planned can
never really compensate for the basic deficiencies I have
just outlined. The evil of underdevelopment must be
attacked at its very root by creating national structures
for training qualified personnel where they do not exist
and strengthening and improving them where they do.

In the present state of things in the world there is no
question but that study abroad is absolutely essential.
But If practised indiscriminately it has a serious drawback
in that it separates the fellowship holder from his native
land and environment and may eventually detach him
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SENSIBLE SHOPPING IN THE
SUPERMARKET OF SCIENCE

by Patrick M. S. Blackett

Nobel Prize for Physics

PROBLEMS of formulating practical and
realistic plans for the application of science
and technology today face the government of many a
newly emerging country. I specifically have in mind the
new African nations, since, for various historic reasons,
they are very short of tralned manpower.

The first thing which must strike, say, the Prime
Minister or Minister of Finance of such a young nation,
{s that science and scientists are expensive and that their
financial demands clash with the innumerable other
demands on a country’s very llmited financial resources,
and still more limited forelgn currency. "Even in the field
of scientific and technical education alone, there will be
the choice to be made of the proper allocation of finance
between primary, secondary and higher education;
or between tralning science teachers, scientifically trained
administrators, research workers in pure and applied
sclence, and engineers and technologists. Then there are,
of course, the essential problems as to what the sclentist
and technologist should be used for.

It is important to note that these maln decisions have
to be made by the Government. For the Government
alone, In general, has the financial resources to carry out
any worthwhile programme. Even when financial aid
from other countries is available for specific educational
and scientific projects, government assessment ' and
approval will generally be necessary.

So today a great deal of very detailed decision-making
in the scientific and technical field will fall on the govern-
ment of these newly-emerging countries, and just at a
time when vital political, economic, and social problems
have to be solved. It is evident that a high priority for
the educational system of an emerging country is the
training of an adequate number of scientifically and
technologically minded executives, able to make these
complex and difficult decisions.

Any minister or other high officlal from an emerging
country attending the U.N. conference on sclence and
technology will, no doubt, be in two minds about the vast
display of sclentific and technological developments which
are dealt with in the hundreds of communications. On
the one hand, the conference will make clear the great
possibilities, inherent in modern scientific industrialization
and agriculture, for the raising of the material standards
of life of the emerging countries. On the other hand, it
will confront such a statesman or official with a frighten-
ing number of decisions which must be taken. For, even
leaving new research and development out of account, the
sheer ‘bulk of advanced technology which is available to
be bought in the world today, by a nation with the cash,
is staggering.

Even rich countries like the United Kingdom do not
buy every process, plant, machine tool or vehicle on sale.
How much more must this be true of the newly-emerging
countries, with their very limited resources both of finance
and of trained manpower! Their representatives may feel
like window-shoppers, admiring the riches of modern
technology through the plate glass window of their limited
resources in money and men. Moreover, when they have
some money in their pockets they must clearly be very
discriminating purchasers.

In considering the formulation of natlonal policy in
relation to the application of science and technology to
the increase of material wealth, it is wuseful here to
distinguish three main aspects.

The first is that of known and available technology.
Most of the most urgent needs of the emerging countries
in the early stages of development come into this category.
To set up a motor bus service, it is necessary to have the
foreign exchange to buy the vehicles and fuel, and the
technical schools to train the drivers and repair personnel,
but no research or development at all is needed. Nor is
new research and development required to set up an
airline, or a television system, or an electricity supply, or
a sewage system and plped water supply, or the majority
of normal manufacturing plants.

Though such projects do not involve any appreclable
research and development, they do require a large supply
of technically and scientifically-trained personnel to run
them. A blg increase of Indigenous-tralned scientific,
technological and administrative personnel will be needed
before a country can make full use of the known techno-
logies without undue and expensive reliance on foreign
personnel, A major task of a new nation’s educational
system must be to provide as soon as possible the necessary
technological intelllgentsia to make use of all the known
and avallable technology which the country can afford to
buy.

Prominent among the vital tasks which such trained
people will have to tackle is the formulation of a sensible
“shopping list”—I mean by this homely phrase the deci-
sion as to what to buy and what not to buy in the world’s
well-stocked supermarket for production goods and pro-
cesses. In one sense the UNCSAT conference is a cata-
logue of what is available, and so should be of great value
to the citizens of the emerging countries who have the
responsibility for making these declsions. One cannot
over-emphasize the importance of recognising the necessity
for wise choice of what to buy. Incidentally, the mere
readlng and digesting of the mountainous mass of the
conference documents will provide a major task for the
sclentists and engineers of the emerging countries.

I HE second most important aspect of the
application of science and technology to a
less developed country is that concerned with problems
which are related to the special conditions of the country,
and the solution of which must be done on the spot.
Prominent among these, of course, are those special
aspects of agriculture and medicine which have specific
local significance and so cannot be studied elsewhere.
Then there are many problems in meteorology, geology,
geophysical surveying, road building and housing, where
original research and development related to local condi-
tions is required. In addition, many new technological
problems arise in the setting up of local industries, due
to the special properties of the local fuels, raw materials,
textiles, foodstuffs, etc.

In relation to these problems, the importance of a first
rate information service is vital. It must be made as easy
as possible for the research and development personnel
to be kept continuously aware of the state of general
world knowledge on a particular subject, so as not to be
led by ignorance into expensive researches to find out
what is already well known. The opposite danger is to
assume too easily that some process, technique or method,
which has long been in successful use in some other
country, can be transferred without modification to new
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HOMO SAPIENS—
THAT STRANGE PARADOX

by Daniel Bovet
Nobel Prize for Physiology and Medecine

WHAT is science? What are we scientists trying
to accomplish in the work we do in our
laboratories and research? When we try to answer this
question we come up against the two complementary
aspects of the problem. On the one hand, science seen
oniy as part of the development of rational thought and
knowledge; on the other the contribution of science to
economic and social advancement through the applica-
tlon of new techniques in industry, agriculture and
communication.

Even though the classical opposition between pure and
applied science is today out of date, the purposes and
consequences of science cannot be totally divorced from
these two aspects.

If the purpose of scientific knowledge is considered by
some to be the enunciation of universal laws, to others it
is nothing more than an instrument of practical action.

‘Whereas Henri Poincaré affirmed that “thought Is no
more than a flash of light in the darkness of a long night
but it is this flash that is everything,” Henri Bouasse, not
without humour, supported the pragmatic attitude when
he wrote “the sclentist seeks a pattern into which the
facts may be moulded, and science has but one justifica-
tion for its extreme monotony: to serve an end.”

When looked at In terms of economic development
(where its results are most apparent) the answer to our
question is relatively easy: the growth of new sources of
energy, the advances made in telecommunications and
methods of transport, automation In industry and fac-
tories, the rise in the expectation of life and the almost
total disappearance of infectious diseases are but a few
of the hundreds of obvious examples of the progress
achieved by the second industrial revolution.

But this is not the most important consideration, and
if we are not to overlook what is perhaps the crux of
the problem we must recognize that the moral, social
and even political revolution brought about by the recent
development of science is as important as, if not more
important than, the technological changes themselves.

Today scientific research has become such an impor-
tant element of modern soclety conducted and exploited
almost on a par with mineral or land resources, that a
real effort must now be made not to forget that this
capital asset is really no more than the ideas, the culture,
the creative genius—I am tempted to add the flight of
fancy—of a few men.

Thus if the stereotyped image of the scientist as a man
in an ivory tower lost in incomprehensible experiments,
little understood and the butt of many jokes, has not
entirely disappeared, it Is slowly dying and giving way
to the modern notion of the “team of scientists” working
in richly endowed institutes, forming a growing army of
skilled investigators at the service of important industrial
and governmental bodies.

One of the major results of the new policy of planning
scientific research is the influence it will have, either
consciously or not, on the ultimate equilibrium between
the various branches of scientific research.

In the nineteenth century the most audacious theories
of science came from the field of biology and it was here

that the greatest battles raged between old and new ideas.
In our present century the most spectacuiar and most
revolutionary discoveries have been made in the physical
sciences—microphysies and our knowledge of the uni-
verse. The scope of present-day discussions on both
questions of theory and practice lead one to believe that
the balance will continue to weigh heavily in favour of
the physical sciences for some time to come.

But when we consider the enormous problems facing
the biologist and the crucial importance for all mankind
of the ultimate solution to these problems it would seem
preferable to have the scales of the balance tip once
again in favour of the life sciences.

I should like to recall at this point a hypothesis which
I formulated some years ago concerning the history of
the major trends in human thought. I called it “the
hypothesis of the constant or invariability of grey
matter”. This hypothesis is based exclusively on the
experimental method. Thus, of 100 rats raised in my
laboratory only ten (or fifteen at the most) are capable
of being taught even a slightly complex operation. If I
train them to climb on to a perch at a given signal it
is unlikely that they will learn to open a door. If I teach
them to push a lever in order to get a drop of sugared
water they often forget their other skills.

I have sometimes asked myself if this does not also
apply to our own human society.

We know that certain colleges and universities have
found themselves depleted of staff because of the serious
inroads made upon them by industrial laboratories. Can
we imagine what would hapven if an excessive demand
for physicists suddenly deprived us of good biologists and
doctors? Do we not have examples in history where cities
have suffered from a lack of good statesmen because
everyone wanted to be an artist, or where the over-
popularity of philosophy deprived a nation of leaders for
its defence. This is a subject the reader might carefully
ponder.

I'r is no longer enough to proclaim that no
sphere of knowledge can henceforth remain
unexplored; we must also recognize our degree of igno-
rance regarding the many problems deeply affecting man
himself. These embrace a broad field of subjects parti-
cularly the vast domain of the basic sclences, molecular
biology and biophysics, research into intermediary meta-
bolism and the science of nutrition, neurophysiology, the
study of the information processes in the central nervous
system, psychology and animal sociology in relation to the
study of behaviour.

Man’s noblest intellectual and cultural achievements
have sprung from the human brain, the organ which
controls our behaviour and thought and largely regulates
our physical and mental well being. , The study of the
brain should, therefore, it seems to me, occupy a promi-
nent place in research programmes and be carried out
as a co-operative scientific enterprise both on an inter-
national and inter-disciplinary scale.

As for the field of pharmacology, particularly familiar
to me, I feel that the time is now ripe for a concerted



























SGIENTISTS ABROAD

by Alan J. A. Elliott

ABOUT one third of all fellowships and scholar-
ships offered for study abroad are awarded in
the flelds of science and technology. This has been
revealed by successive analyses of the offers listed in
Study Abroad, UNEscO’s international handbook on
fellowships, scholarships and educational exchange.

The thirteenth edition of Study Abroad, which gave
information on awards available in 1962 and 1963, listed
over 130,000 individual opportunities. Of these about
10% were for the study of mathematics and natural
science. And about 20% were for the study of applied
sciences and technology, including engineering, medicine
and agriculture. For the sake of comparison, about 14%
of awards were offered in the social sciences, and nearly
160/‘5 in humanities, liberal arts, linguistics, literature and
history.

This means that at least 40,000 scientists and techno-
logists received awards for study abroad during the aca-
demic year 1962 alone. In practice the figure may be
considerably higher, because 25-30% of the offers made in
Study Abroad do not specify a field of study. Although
the actual allocation of awards is not known with any
great accuracy it would be safe to say that at least a
quarter of these awards, amounting to about 10,000 were
also made to scientists.

Actual examples of fellowship programmes listed
in Study Abroad are extremely varied. They include
the programmes of the Food and Agriculture Organiza-
tlon, Unesco, the World Health Organization, and other
organizations of the United Nations system. There are
also the programmes of other intergovernmental organiza-
tlons such as the European Organization for Nuclear
Research and the International Computation Centre.

Non-governmental organizations—such as the Inter-
national Union against Cancer and the International
Astronomical Union—contribute their share. Among the
national chapters some very important programmes are
listed, for example those of the French Centre National
de la Recherche Scientifique (CNRS), the United Kingdom
Department of Scientific and Industrial Research (DSIR),
the United States National Research Council and the
U.S.S.R. Academy of Sciences.

ON the other end of the scale there are many
progran:mes of llmited size and more
specialized aims. For instance, Rutgers University, New
Jersey (USA), gives one fellowship a year to a young
Italian microbiologist. The A.F. Regnell Botanical Dona-
tion permits the Swedish Royal Academy of Science to
award, at irregular intervals, fellowships to Swedes for
study of Dbotany in Brazil or other <“intertropical
countries.”

In between these two extremes are a large number of
programmes—Iinvolving many thousands of individual
awards—directed in general towards the promotion of
economic development. Most of these programmes are
government-sponsored, accounting for about 50% of all
fellowships offered.

It is not always easy, though, to identify the proportion
devoted to science and technology. The Government of
India offers four “Union Territorles Overseas Scholar-
ships” for “any branch of sclence, engineering, technology
or medicine.” But the Government of Libya offers 258

State Scholarships for study of “teacher tralning, agri-
culture, engineering and other flelds” In Europe, the U.S.A.
and the United Arab Republic. And among countries
offering technical assistance, the U.S. Government, In one
of its many programmes, makes approximately 1,900
awards for which the subject of study Is “generally
unrestricted” to “natfonals of most countries having
United States diplomatic or consular posts.” It s
reasonably certain, however, that a high proportion of
such awards is made in science or technology.

The fellowshlp programmes of the U.S 8.R. on the other
hand, although fewer in number, make more specific
mention of “science, agriculture and medicine” as fields
of study.

WHEN attentlon is turned to the number
of sclentists studying abroad. regardless of
whether or not they are recelving fellowships, it {s found
once agaln that they represent a large proportion of all
forelgn students. UNEsco’s tenth annual survey of forelgn
students enrolled in higher education showed a total, In
all flelds, of over 250,000 In the academic year 1960-1961.
In a very general way, the overall sltuation can be viewed
from two main viewpolnts. One {s the tradition that
sclence, and for that matter all academic learning and
research, cannot be restricted to any one nation, and that
as long as there have been universities, students and
teachers have gone abroad to follow thelr vocations.

The other—of much more recent orlgin—concerns the
great need for tralning sclentists and technologists from
countries undergoing rapid economic development. This
second part of the problem Is by far the more urgent
for practical, present-day purposes; but as It cannol be
seen in entire isolation a word needs to be said about the
more general problem of sclentific exchanges.

In a sense, the phenomenon of scientists studying abroad
is only part of the broader problem of the International
exchange of scientific iInformation. While it would be
wrong to infer that all sclentists who go abroad do so for
purely professional purposes—there is probably as high a
proportion of “educational tourlsts” among sclentists as
In any other dlscipline—it can be assumed that most of
them are prompted by the need to acquire knowledge and
experience that they cannot obtain at home.

It may be that institutlons for sclentific study do not
even exlst in thelr own countrles; or perhaps they have
been unable to obtaln places in sultable institutions. With
respect to the more specialized branches of post-graduate
study or research, a student may feel the need to work
with a particular teacher abroad. Very few countrles
are entirely self-sufficient i{n facllities for scientific re-
search. And even those that are, or nearly so, have a
strong tradition of exchanging knowledge wlth workers in
the same fields abroad.

But study abroad Is not the only way of exchanging
scientific information. From some points of view it is a
very ineffective way. For the problem nowadays is not
so much one of encouraging sclentists to meet each other,
but of providing them with a means of access to the very
large quantities of articles and papers on a enormous
range of subjects appearing in the sclentific journals of
the world.

CONT'D ON NEXT PAGE

65



66

SCIENTISTS ABROAD (Cont'd)

90,000 science fellowships a year

Fellowships for study abroad are by no means
the only way of promoting personal contacts. An
increasingly important phenomenon is the large number
of congresses, conferences and meetings that take place
every year. The facilities of air travel, and the financial
support of governments and industrial concerns, has made
it possible for larger numbers of sclentists than ever
before to meet each other. At least half a million go
abroad every year for such purposes.

This, then, is the general background of international
sclentific relations against which the problems of study
abroad must be seen. But when one turns to the particu-
lar problems which face countries in the process of rapid
enonomic development a completely new set of factors
has to be taken into account. In the past—and even
today—some of the greatest scientific developments have
been achieved without a very clear definition of goals. In
fact, the research scientist often produces his best results
through being allowed a maximum freedom of action.
Nowadays the drive towards economic and social
development demands a very careful statement of
objectives. This tendency affects the whole world, but
it is particularly drastic in countries which can least afford
the luxury of wasted effort.

In two-thirds of the countries of the world, in which
many milllons live on the borderlines of undernourish-
ment, there is the greatest need for economy of effort
and the careful development of human resources. Offers
of outside assistance are not lacking, but programmes of
technical co-operation cannot achieve the results expected
of them unless they are carefully planned and co-
ordinated. The development of science and technology
is obviously one of the first and foremost needs.

But inevitably projects in the fields must find themselves
in competition with other types of projects. Moreover,
scientific personnel must be of high intelligence and
ability. So there is competition for human resources just
when the most desirable prizes may seem to lie in politics
or diplomacy rather than in further academic study.

Further than that, there is competition between basic
sclences on one hand and technology on the other. If
there are not enough scientists it simply means that not
much research will be done. If there are not enough
technologlsts there will be no factories or railways. And
beyond that there is competition between the different
sclences and different technologies. And so on.

WHERE does study abroad fit into this picture?
The answer to this is complicated by the fact
that whatever its role may have been in the past there
must now be a careful assessment of plans for the future.
Two major considerations must be taken into account.

The first is derived from the well-known situation in
which exceptionally large numbers of science students
who go abroad never return home. And of those that
do there is much dissatisfaction owing to inability to find
employment sultable to the experience acquired abroad.

The second consideration depends on an assessment of
where the most serious obstacles to scientific development
lie. For the present and immediate future some of the
most serious problems lie in general education at the
primary and secondary levels, rather than in the specific
training of scientists. But in many countries the heart
of the problem can be pinpointed as lying in science
teaching in secondary schoois. And this is not a problem
which can be solved by massive programmes for study
abroad by scientists.

It is clear that in future there must be a careful selec~
tion—in fact, rather more careful than has hitherto been
the case—of objectives to which funds will be devoted for
study abroad. This must begin with an assessment of
the number of qualified scientists who can be produced
by domestic training institutions, and decisions as to how
these institutions will be developed or supplemented in
the future.

To a great extent plans for study abroad must be
designed to fill the gaps. Some countries may still have
to send relatively large numbers of science students abroad
for university degrees, simply because of a present lack
of university places. Others may be able to pinpoint their
needs to a few speciallzed post-graduate subjects in which
they do not possess—and in which they may probably not
find it worthwhile to possess—fully developed research
facilities. But above all, the scientist must be assured
of worthwhile and remunerative work on his return.

Wherever possible, fellowships for study abroad in
scientific or technological fields should be planned so as
to achieve very much more effective results than at
present. It is worth noting that in Uwnesco’s fellowship
programmes, in which science is given a very high priority,
only about one-quarter of the thousand or so awards made
each year are in scientific subjects per se. A high propor-
tion of UnEsco fellowships as a whole are for the develop-
ment of general education.

A MoNG the sclence fellowships awarded by
UnEesco there are many examples of the ways
in which study programmes are carefully elaborated in
relation to clearly-defined needs. One of its programmes,
which is operated in collaboration with the International
Brain Research Organization, provides for about 30
fellowships through which interdisciplinary studies
concerning the brain can be promoted. Fellows may
specialize in neuroanatomy, neurochemistry, neurophar-
macology or other relevant fields. Plans are being made
for a fellow from Japan, for example, who has already
been studying at the University of California, to do re-
search on the topic of “Brain Mapping in Birds” at the
University of Tiibingen.

Another type of fellowship can be found in connexion
with projeets under the United Nations Special Fund.
Whereas the brain research fellowships are intended to
promote research at a very advanced level, Special Fund
fellowships are designed to give the necessary qualifica-
tions to scientists or technologists who will be employed
on clearly-defined projects after their return home. Five
fellowships of this type, for mathematical study and
hydraulic engineering, are being awarded, for example, to
candidates from Vietnam and Cambodia in connexion
with preliminary studies for the gigantic project of
controlling the Mekong River, which flows through.
Vietnam, Laos, Cambodia and Vietnam, by a series of dams
and barrages.

A different example of a Special Fund project can be
found in the Japanese International Institute of Seismo-
logy and Earthquake Engineering. Fellowships for atten-
dance at the Institute by candidates from seismic zones
elsewhere in the world are awarded by both the Govern-
ment of Japan and by UNEsco.

But an important part of this broader picture is the
increasing realization that the application of science and
technology for the purposes of economic development is
not a one-way process in which the more highly indus-
trialized nations transmit their knowledge and experience
to those less advanced. The real key to the problem lies
in the creation of institutions in less developed countries
which can absorb and utilize experience gained elsewhere.

Once these institutions have begun to take root they
are often in a position to contribute to development
outside their own frontiers. In scientific matters, as
much as any others, much of the success of this process
must depend on the sympathetic relationships which can
be established between institutions in different countries.
As often as not these relationships are of a non-govern-
mental or private nature.

There are many examples of fruitful results from the
“pairing” or twinning of universities. The personal
contacts established through study abroad on this basis
can have far more meaning than when such a system
does not exist. In this and similar ways there lie the
greatest possibilities of not only assisting developing
countries in their more urgent needs, but also of bringing
them, to the advantage of all, to the status of full
participants in the worldwide scientific community.

Imp. GEORGES LANG, PARIS, IMPRIME EN FRANCE.
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