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INTRODUCTION
 

By
 

Maurice Goldsmith and Alexander King
 

The United Nations decided to convene a major intergovernmental
 
conference on science and technology for development (UNCSTD), which
 
will take place in Vienna from 20 to 31 August 1979. This follows
 
a series of world meetings which began with the Stockholm conference
 
on Environment. UNCSTD is 
to be welcomed if it succeeds in demonstra­
ting the potentialities of science and technology, their limitations,
 
end the conditions for their rapid and effective application in the
 
service of humankind. UNCSTD is conceived, not merely as an end in
 
itself, but as the culmination of preparatory activities now nearing
 
completion. For example, each member of the United Nations has been
 
requested to prepare a position paper expressing its views on how
 
science and technology can better be evolved and applied for national
 
purposes; and regional meetings have taken place to integrate the
 
views and needs of the individual countries of the region.
 

The present moment is thus particularly propitious for a reassess­
ment of the place of science and technology for development, of how the
 
world repertory of knowledge can be utilized more effectively for the
 
general good, and how the international arrangements of science can be
 
improved.
 

There is much to be done. Well over 90 per cent of the world's
 
research and development is undertaken in developed countries, hence
 
only a marginal proportion in the Third World, with even smaller amounts
 
of development of original technology. International cooperation in
 
research, for which there were ambitious schemes in the immediate
 
post-war period, has, with infrequent exceptions, never fulfilled
 
hopes.
 

Within the Aid programmes, science and technology has been mainly
 
of an auxiliary, problem-solving type. The main emphasis has been on
 
the transfer of specific technological processes from the industrial­
ized countries. There has not been sufficient concern for the building­
up in each receiving country of an indigenous competence to ensure
 
that the imported technologies were the most appropriate to meet local
 
economic and social needs, that there was sufficient skilled manpower
 
to assure their assimilation, and to prepare the ground for original
 
innovation in the future. In many of the developed countries the
 
scientific elements of aid have remained somewhat remote from the main
 
national activities, and seldom have been articulated intimately within
 
the national science policy.
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When the plans for UNCSTD began to mature, and independent
 

scientists in many countries were involved in the elaboration of
 

national position papers, many began to realize that their knowledge
 

and experience were being insufficiently utilized. A few individuals
 

concluded that an overt and coherent demonstration by the world
 

scientific community was essential, and that the worldwide interest
 

at the moment provided a unique opportunity to suggest that the world
 

of science, with its understanding of the promise and constraints of
 

research and development, its knowledge of multifaceted nature of the
 

technological innovation process, and its awareness of the vastly
 

different tempo of research from that of politics, might offer to the
 

governments a new partnership for world development.
 

The International Council of Scientific Unions, which had already
 

gained experience of the development needs through its Committee on
 

Science and Technology in Developing Countries, called a series of
 

ad hoc meetings of representatives of many of the scientific and
 

technological organisations to consider whether an international
 

symposium on science and technology for development could be useful,
 

possibly leading to continued activities after the Vienna Conference.
 

The representatives becama a Liaison Group on the Contributions of
 

Science and Technology for Development and set up a Steering Committee
 

(See page for composition and terms of reference) to plan the
 

organisation of the Symposium.
 

This joint sponsorship by 19 NGOs representing science in Lhe
 

broadest sense -- the natural sciences and engineering, the social
 

sciences and the humanities -- was a unique move, since never before
 

had these bodies, so representative of the world intellectual
 

community, united in a common undertaking. Singapore was selected
 

as the location of the Symposium, to provide on the spot evidence of
 

how some countries in the Third World have been able successfully to
 

use science and technology in their development.
 

The initiative for the Singapore Symposium was discussed with
 

the UNCSTD Secretariat which was both supportive and helpful. As
 

the preparatory phase of UNCSTD progressed, the "Singapore Symposium"
 

became one of several major international conferences encouraged by
 

the UN Advisory Committee on Science and Technology.
 

The stated purposes of the Symposium were:
 

- to make a substantive contribution to the United Nations
 

Conference on Science and Technology for Development
 

(UNCSTD), Vienna, August 1979; and
 

- to develop proposals for continuing activites by the
 

international nongovernmental S&T communities in support
 

of sustainable world development.
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As illustrated in the Symposium programme, the discussion
 
included an attempt (1) to identify essential conditions for the
 
utilization of S&T by developing countries in conjunction with other
 
aspects of development; (2) to discuss the concepts and actions
 
necessary for an S&T infrastructure capable of interaction nationally
 
and internationally; (3) to illustrate the problem solving
 
capabilities of S&T in a specific topical area; and (4) to devote
 
special attention to the creation of a world wide S&T apparatus to
 
assist national development programmes on a continuing basis.
 

Participation in the Symposium was by invitation with selected
 
participants being asked to co-chair the individual discussion
 
sessions. There were no presentations of papers at the meeting, rather
 
all sessions were devoted to discussion and the preparation of summary
 
conference papers. A special word of thanks is due all the Co-Chairmen
 
and Rapporteurs who worked so hard in a short space of time to produce
 
written reports. These brief session reports are included in Part II
 
of this report.
 

The Symposium took place in conditions of great harmony: there
 
was no North/South confrontation, and little or no ideological dispute
 
since all the participants, irrespective of background, were united
 
by common resolve to use their collective knowledge in an attack on
 
the problems of world development. They were unanimous in their
 
intention to continue collaboration with each other, with their
 
various governments, and with the international agencies, hopefully
 
in a new and more effective system.
 

To reflect the principal outcome of the Singapore Symposium, it
 
was agreed that three documents which emerged from the meeting are key.
 
These are: (1) Declaration of the Singapore Symposium which expresses
 
in brief the spirit and sense of the discussions; (2) a paper entitled
 
"International Cooperation in Science and Technology for Development"
 
by D.A. Bekoe which summarizes the major substantitive recommendations;
 
and (3) a paper on "Recommendations for Continuing Programme and
 
Institutional Arrangements" by Thomas R. Odhiambo which suggests an
 
organisational framework for future activities. These papers, coupled
 
with the Report of the Chairman of the Steering Committee, constitute
 
Part I of this Preliminary Report. The full proceedings of the
 
Symposium will be published by the time of the UNCSTD meeting.
 

March 1979
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PART I
 



DECLARATION OF THE SINGAPORE SYMPOSIUM
 

ON SCIENCE & TECHNOLOGY FOR DEVELOPMENT
 

This meeting, held in Singapore on January 22-26, 1979, may prove
 
to have been a decisive moment in the attitude of scientists towards
 
development. For the first time ever, 
some 19 of the most important
 
and relevant of the Non-Governmental Organizations -- covering the
 
natural, economic and social sciences and technology -- and thus
 
representing, directly or indirectly, a high proportion of the
 
world's scientists and technologists, jointly sponsored the initiative.
 
The purpose was not to consider science as 
such, but how its collective
 
knowledge and wisdom could best be mobilized to attack the problem of
 
development in a world of increasing disparities.
 

The initial importance of the meeting was thus its demonstration
 
to the world of the concern of the scientific community for the
 
situation of the 800 millions of the underprivileged and its
 
conviction that such disparities endangered world harmony and peace.

An important resolution of the meeting was 
thus a pledge to sustain,
 
spread and deepen this 
concern after Vienna and to mobilize the forces
 
of science and learning to cooperate with the individual countries and
 
the United Nations programmes and agencies for a massive attack on the
 
problems of development.
 

The meeting took place in an atmosphere of urgency. Its
 
conviction was that the present moment is one of great danger for all
 
humanity. The growing disparities of wealth, the prospects of large

increases in the world population carrying grave consequences with
 
regard to the provision of food and shelter, pressures on materials
 
and energy resources which we have come to appreciate as finally
 
limited, threats to the environment; these and other problems of 
a
 
global character cannot be solved by individual countries and demand
 
a concerted international effort if humankind is to survive with
 
dignity and in reasonable material conditions. It is doubtful if
 
present policies, attitudes and structures are capable of dealing
 
with all these matters, which should no longer be tackled one by
 
one sequentially, but, because of their strong interactions, have
 
to be faced as a whole.
 

On the other hand, science and technology have much to offer, in
 
combination with other approaches, including the political, not only
 
to provide remedies, but to construct a new world of greater equity

in which each individual and society would have the opportunity to
 
develop within the diversity of cultures and objectives of each. In
 
the abspnce of a more integrative approach to science and technology

and, in particular, the building up in each country of 
an indigenous

capacitty for such activity, including the full use of the potentialies
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of women, the developing nations are unlikely to achieve the con­
ditions necessary to reap the full benefits and to escape indefinite
 
dependence on other nations.
 

Science, taken in the broadest sense, represents the total
 
accumulation of human knowledge. Its significance in development
 
is not merely in the solution of specific problems but as a ncw
 
force which can help to shape policies and strategies for the future.
 
Much new research is, of course,required; this will include social,
 
organizational and systems research, including contributions to the
 
process of decision making in addition to advances in the natural
 
sciences and technology to meet the material needs of humanity.
 

The meeting deplored the continuing arms race which involves
 
half of the research and development scientists of the world, who
 
are thus not available to work on the constructive problems of human
 
survival and betterment.
 

The meeting considered many aspects of the development problem
 
and proposed many detailed resolutions aimed at contributing to
 
their solution. It stressed, for example, the need for some of the
 
developed countries to create and fund national, but internationally
 
oriented bodies to undertake research on the whole spectrum of
 
development problems, similar to those already in operation by Canada,
 
Sweden and a few other countries. It gave particular importance to
 
the stimulation of a massive development of technical institutes in the
 
Third World to produce technicians of high quality and explored means
 
whereby the industrialized countries, their scientists and engineers
 
could assist in this. It considered also how an aptitude for science
 
and engineering could be inculcated and nurtured in the young through­
out the developing world and how a broad public awareness of scientific
 
promise and national needs could be cultivated. It suggested that the
 
multi-national corporations be encouraged to operate apprenticeship
 
schemes in modern technology in countries where they uperate.
 

The Symposium proposed in some detail a number of institutional
 
arrangements for the continuation and implementation of its work and
 
how financial resources might be made available to make this possible.
 
Great hope was expressed that new and dynamic methods might be
 
developed in cooperation with the UN Agencies and Programmes to make
 
concerted efforts towards the solution of the problems.
 

Appeal is therefore made to scientists in all fields and in all
 
countries to share these concerns and also to the United Nations and
 
its member countries to endorse this approach and join with the
 
scientists and technologists of the world for a new impulse towards
 
a better future.
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INTERNATIONAL COOPERATION IN S&T FOR DEVELOPMENT 
Statement of the Symposium 

By
 

D. A. Bekoe
 

On January 22, 1979, a truly significant step was taken in
 
Singapore. One hundred and thirty scientists (including social
 
scientists) and technologists (including engineers and social
 
technologists) representing various non-governmental organizations
 
in the field of science and technology met to take concerted action
 
on their common concern for removing the major obstacles to economic
 
and social development. The sentiments and opinions expressed at this
 
meeting reflect the deep anxiety of the scientific and technological
 
community for the future of the world in the face of an increasing
 
population competing for survival on finite resources, the associated
 
problems of food, nutrition and employment, the environmental
 
consequences of man's activities, and the everpresent threat of
 
international conflict.
 

Never before has there been such an international non-governmental
 
assembly for the specific purpose of uniting in a common enterprise so
 
crucial to the peace and welfare of all the peoples of the world.
 

The Singapore Symposium which provided the opportunity for the
 
meeting of representatives of 19 non-governmental organizations and
 
other invited scientists and technologists was inspired by the need to
 

a) 	make a substantive contribution to the UN Conference on
 
Science and Technology for Development, which will complement
 
those of the Conference Secretariat and other governmental
 
and inter-governmental bodies; and
 

b) 	explore institutional and other innovations which would
 
enhance the opportunities for scientists and technologists
 
to contribute more systematically and effectively to
 
sustainable economic and social development.
 

Many efforts have been made in the past by governments and the
 
UN agencies to deal with the unequal development that has taken place
 
throughout the world and, in particular, the widening gap between the
 
LDCs and the developed industrial countries. In such inter­
governmental circles, there is no doubt that science and technology
 
are essential for development. There has, however, been a growing
 
awareness that the lack of active involvement of scientists and
 
technologists in development planning and overall -implementationhas
 
contributed, in part, to the limited success of two international
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development decades. It was the unanimous view of the meeting that
 
scientists and technologists must therefore join more actively in the
 
search for solutions which have so far eluded governments and the
 
United Nations.
 

The world is faced with crisis situations which require immediate
 
action but, as scientists and technologists, we are also conscious of
 
the need to provide more lasting and self-sistaining solutions. Meet­
ing in Singapore, we cannot help but quote the Chinese proverb which
 
says: He who gives a fish to a hungry man feeds him for a day; he who
 
teaches a hungry man to fish feeds him for life. We consider it most
 
important to provide the hungry man with fish now while Riving him
 
instruction on the art of fishing. We believe that the opportunity
 
presented by the Vienna Conference must be seized to initiate new
 
mechanisms to ensure that we make a significant change in the scale
 
of development.
 

While development is fundamentally a national issue, it is
 
recognized that many of the problems facing the LDCs are regional or
 
global in character and require international efforts for their
 
solution.
 

Contrary to the frequently expressed view that there is sufficient
 
knowledge available and that there is no need for further research, it
 
is our conviction that basic research in the natural, social and
 
applied sciences is necessary to support the substantial transition
 
that we searching for. The world has never faced a problem of this
 
magnitude and it would be naive to suggest that we need no new know­
ledge for its solution. The Symposium considered critical aspects of
 
the problem, such as the need to:
 

(a) reduce unemployment and under-employment, and raise the
 
real incomes of the poorest classes by creating and
 
strengthening appropriate rural and urban industries;
 

(b) 	increase and diversify agricultural production;
 

(c) 	develop forest and fishery resources;
 

(d) 	expand the range and quantity of energy resources for
 
agricultural, industrial and domestic uses in rural areas
 
and develup means for energy conservation;
 

(e) 	improve the health of the people;
 

(f) 	protect watersheds, soils and other environmental resources;
 

8
 



(g) find and bring about the social and economic changes which
 
will help to slow down population growth and ultimately
 
stabilize the size of the population;
 

(h) develop transportation and improve transport vehicles.
 

So far, the world wide scientific and technological community
 
has not been organized in such a way as to make its optimum impact
 
on the search for solutions of critical developmiental problems:
 

Scientists in the LDCs are relatively few in number and ofte
 
isolated from each other and from their national planning and
 
implementing agencies. Many of them are consequently either
 
ineffective or attracted to jobs in the industrialized countries,
 
where they are often very much in demand.
 

Research institutes and universities in the LDCs have
 
insufficient opportunities for cooperation with other similar
 
bodies both in other LDCs and in industrialized countries.
 
Scientists in LDCs have been inadequately supported and without
 
many of the tools (equipment, journals, appropriate forms of
 
science and technology information systems, etc.) and supportive
 
technicians and craftsmen.
 

Scientists in the industrialized countries have not been
 
sufficiently encouraged and supported to work on problems
 
related to the needs of the LDCs, and there have been inadequate
 
opportunities for communication between them and their counter­
parts in the LDCs, vital to the advancement of knowledge and
 
the development of technology in the LDCs.
 

World wide funding for science and technology related to
 
development in the LDCs has been meagre compared to that for
 
defense or the support of the industrialized economies. The
 
diversion of the world's military expenditure for one month
 
each year in this direction will release resources of finance
 
and manpower which would make an unprecedented impact on
 
development.
 

Further, the non-governmental scientific and technological
 
organizations have been unable to mobilize effectively their
 
members and other scientists and technologists in support of
 
development efforts because of insufficient funds and staff.
 

Also, some of the specialized agencies of the UN have not had
 
effective linkages with corresponding non-governmental S&T organiza­
tions. In this regard, the Symposium welcomed, in the statement from
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the Deputy Director-General of Unesco, the commitment by Unesco to
 
help the NGOs play a more effective role in their consultative
 
capacities. The Symposium also commended and endorsed the very
 
enlighted programme and mode of operation of the United Nations
 
University. It was appreciated that some of the other agencies are
 
making efforts in this direction.
 

We realize that the contributions which women, who form fifty
 

per cent of the population, can make as scientists, technologists and
 
social scientists to development are hampered by the unfavorable
 
socio-economic environment in which many of them have had to operate.
 
Nor has the impact of technology on them been closely studied and
 
assessed. The world cannot reap the full benefits of technology until
 
this vital human resource has been fully mobilized and equipped for
 
full participation in the development process.
 

The Symposium realized that any programme for development must
 
eventually be implemented at the practical level if it is to benefit
 
the masses of the people. In many cases, such practical action will
 
involve industries in both the developed and less developed countries;
 

and it is important, for the avoidance of misunderstanding and conflict
 

that representatives of industry should be involved in the planning
 
of development at the earliest possible stage. The absence of
 
representation from industry at the Symposium was therefore regretted.
 

In the light of the above considerations, the Symposium seriously
 
addressed itself to specific and practical steps aimed at strengthen­
ing the capabilities of governments, institutions and the scientific
 
and technological community to tackle the problems of the LDCs as they
 

are perceived in those countries; mechanisms of international collabora­
tion for effectively linking science and technology to development,
 

collaboration between the scientific and technological community and
 

national governments, and with funding agencies; and finally collabora­

tion between the S&T community and other social groups who have their
 
own expertise to offer. The Symposium expressed the hope that as a
 

context for these collaborative efforts, mankind will continue to
 

enjoy the peace and international understanding without which it will
 
be impossible to achieve these aims.
 

Recommendations
 

After careful and intensive discussions, the Symposium arrived
 

at a number of recommendations. Some of them were specific and went
 
into considerable detail. We highlight the following general
 
recommendations:
 

(1) Each of the LDCs should be urged to develop and strengthen its
 

oim scientific and technological capability in order to enable it to
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improve on its indigenous technology, make a rational choice of
 
foreign technology, effectively absorb imported technology and create
 
new technology to suit its circumstances.
 

Each of them should establish institutional structures for S&T
 
for development, delineating the domain of activities within the total
 
S&T system.
 

In tackling world wide problems, such as the depletion of energy
 
resources, desertification and other environmental consequences of
 
human activity, international collaboration and integrated approaches
 
must be encouraged. In some areas, such as tropical diseases, active
 
regional centres in the tropics should be stimulated, as such problems
 
are unlikely to receive adequate attention elsewhere. International
 
centres for advanced fundamental and oriented research should be set
 
up in the LDCs and strengthened to reduce the brain drain.
 

(2) For the immediate future, efforts must be made, on a massive
 
scale, to correct the imbalance in the availability of the various
 
cadres of scientists, technologists and support staff:
 

(a) 	A large number of technical colleges should be opened in
 
the LDCs (over the next five to ten years) to train the
 
technicans, craftsmen and other skilled workers required
 
to support programmes for the provision of shelter, food,
 
transportation, and medical care. Some institutions should
 
also be established to train teachers for these technical
 
colleges so that this programme can be self-sustaining
 
within a few years.
 

(b) 	Steps should be taken to improve school curricula and provide
 
equipment and construction sets in large numbers to help
 
generate the basic technical skills.
 

(c) 	Every year, thousands of university and technical college
 
teachers from the developed countries should spend about
 
a year working on projects in one of the LDCs.
 

(d) 	A large number of technicians from the LDCs should each year
 
participate in apprenticeship programmes and in actual
 
production work in the developed countries, including work
 
with multinational corporations.
 

(e) 	There must be a vigorous international campaign within the
 
international science and technology community to make them
 
aware of the magnitude of the problem, and to bring into
 
sharper focus the development objective of education at all
 
levels.
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(3) Special attention must be paid to the integration of women in
 
the LDCs in the development process through:
 

(a) 	the provision of adequate education and training as
 
scientists, technologists and support staff for full
 
participation in all stages - conception, planning,
 
implementation and management - of development projects;
 

(b) 	by close examination of the effect of technology on
 
their lives.
 

(4) There should be a network of national or regional agencies in
 
the LDCs which should be encouraged to exhange ideas and experiences
 
and possibly evolve principles of wide applicability in the use of
 
S&T for development. The network should consider the feasibility
 
of setting up regional development insitutions with responsibility
 
for transforming research findings into industrial production.
 

(5) Member nations in the developed world should be urged to emulate
 
the excellent examples of countries, such as Canada, Norway, Sweden,
 
Netherlands, and the Federal Republic of Germany which have set up
 
distinct, and in some cases autonomous, funding organizations outside
 
their aid agencies (IDRC, FITC, IFS, SAREC, NUFFIC, ATI and GTZ) for
 
the specific purpose of supporting S&T in the LDCs. Specific notice
 
was taken of IFS as an international agency, with membership from
 
45 countries from both the developed and developing world, which
 
concentrates on work done oy scientists in the LDCs. There should
 
be a coordinated network of such donor organizations to exchange ideas
 
and experiences in such a way as to preserve their individual strengths
 
and promote their common interest. The Academies of Sciences in the
 
Socialist Countries, some of which have provision for funding S&T in
 
the LDCs, should also be encouraged to increase their level of support.
 

(6) The NGOs should make positive efforts to include scientists and
 
technologists from the LDCs among their membership and to give them
 
sufficient professional support in building up the capabilities of
 
their countries. They should also mobilize their members in the
 
developed countries to tackle some of the problems of the LDCs, and
 
to work out the mode of cooperation with others, especially social
 
scientists, on problems that require an interdisciplinary approach.
 

(7) Attempts should be made to involve leaders from industry,
 
including the multi-national corporations, in planning, implementation
 
and management of development projects at both the national and
 
international levels so that they can contribute to, and benefit from,
 
the discussions and recommendations.
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(8) UNCSTD should initiate action to facilitate the transmission and
 
exchange of machine-readable S&T information and computerized data
 
among all countries of the world, as has been achieved for books and
 
printed materials through a Unesco-inspired international agreement
 
more than a quarter of a century ago.
 

(9) The specialized agencies of the UN should follow the lead of
 
Unesco in facilitating effective partnership between the NGOs and
 
these agencies. The work of the United Nations University should
 
receive adequate support from all countries.
 

(10) Finally, the Symposium recommended to the Steering Committee
 
the establishment of a suitable mechanism to keep alive the momentum
 
generated by the Symposium and to ensure that follow-up action is taken
 
on these recommendations and those that will arise from the Vienna
 
Conference.
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RECOMMENDATIONS FOR CONTINUING
 

PROGRAMME AND INSTITUTIONAL ARRANGEMENTS 

By 

Thomas R. ODHIAMBO
 

1. 	 Introduction
 

From the presentations made at the first plenary session of the
 
International Symposium on Science and Technology for Development in
 
Singapore (ISSTD), in January 1979, and the succeeding discussions,
 
a number of ideas and suggestions have emerged that would seem to
 
offer a firm basis for a continuing programme of action for the next
 
decade. These include proposals for new initiatives for institutional
 
arrangements - at both national and international levels, but also it
 
has other components which, working together and in concert, contain
 
a good measure of assurance that the entire scientific community
 
(comprising the natural scientists, social scientists, engineers, and
 
technologists) can effectively be plugged into the process of
 
development together with: (a) the governmental and inter-governmental
 
systems, and (b) the autonomous funding agencies.
 

In putting forward these initiatives, a number of criteria have
 
been taken as part of an underlying philosophy of implementation:
 

(a) 	The use of existing institutions will be enhanced as far
 
as possible, although the creation of new institutions
 
has become a matter of paramount importance.
 

(b) 	It is realized that the stages and needs of development
 
are varied in the so-called developing world, and that
 
what is being offered here is a set of general guidelines
 
for concerted action by the world community.
 

c) 	It is emphasized that the scientific community is a vital
 
participant of the development process;
 

(d) 	The availability of the technical, guild, and support
 
cadre for research, development, design, and production
 
is essential for any country wishing4 to mobilize its
 
human resources for science-based, hocio-economic develop­
ment.
 

(e) 	It is recognized that social innno ations in the field of
 
development might well play a considerable part in the
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impulse towards creating a new international scientific
 
and technological order in the fields of the LDC economy
 
and wellbeing.
 

(f) 	A major objective of the ISSTD initiative is that the pro­
gramme of implementation gives the highest priority to the
 
increase of LDC capabilities in R&D for development
 
relevant to their particular circumstances, and that this
 
goal is being met in the context of international
 
cooperation.
 

A lean programme, characterized by flexibility and rapid action,
 
is proposed below.
 

2. Programme of Action
 

(a) 	The ISSTD recommends to the convenors of the ISSTD the
 
establishment of a small continuing committee, based on
 
the Steering Committee, to start an action programme by
 
1st March 1979, on the basis of the proposals made under
 
(b) to (f) herebelow. The continuing committee should
 
consist of independent persons, of diverse expertise and
 
experience, supported by a small executive staff.
 

(b) The first action of the continuing committee would be to
 
identify up to six areas of LDC global concern, where
 
critical scientific knowledge and development innovation
 
are lacking, as its first line of attack. For each
 
priority area, the continuing committee should establish
 
a small programme identification mission, to spell out in
 
detail the principal scientific questions related to
 
specific development priorities, the approach, the programme,
 
the implementation schedule, proposed management structure,
 
and criteria by which implementing institutions will be
 
selected, and the budgetary requirements. It is highly
 
desirable that the continuing committee should appoint only
 
one mission at a time, and not go on to a second mission,
 
until the first has completed its work, and has been
 
disbanded. After examining the finLdings of the programme
 
identification mission, and selecting its action programme
 
therefrom, the continuing committee should then energize
 
the consortium of donors proposed under (d) below.
 

(c) 	An urgent appeal is directed to the nations of the world
 
to establish autonomous, or semi-autonomous, funding agencies,
 
on the model of the IDRC, SAREC, NUFFIC, and GTZ, in both
 
the LDCs and DCs. The continuing committee is requested to
 
pursue this matter with vigour.
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(d) 	It is proposed that a consortium of donors be established,
 

as soon as possible, to fund the activities recommended by
 

the prograume identification missions, the work of the CC,
 

and associated activities. The consortium should be co­

sponsored by the appropriate arms of the United Nations
 

family (for instance, by Unesco, whose mandate includes
 

science; UNEP, which has a major concern for environmental
 
problems of development; and UNDP, which has a major
 

preoccupation with development projects), and at least 
one
 

of the autonomous or semi-autonomous funding agencies.
 

The 	three-to-five co-sponsors would then invite, for each
 

particular area of concern (where a specific programme has
 

already been defined) several other potential donors (govern­

mental, inter-governmental, private sources, and technical
 

assistance organizations) to participate in the final
 

definition of a specific programme and budget, and to con­

tribute to the agreed core programme activities on a con­
tinuingbasis. The grants should be put into a special fund 
-

The Science and Technology for Development Fund (STD Fund),
 

to be managed by one of the development-oriented financial
 

agencies (e.g. The World Bank or UNDP).
 

(e) 	A system of monitoring of the action programme, and of
 

evaluating its effectiveness, is vital. It is proposed
 

that the ISSTD (reorganized as a manageable professional
 
programme review mechanism) be convened every three years
 

by the NGO Liaison Group and !CSU to carry out this task.
 

The first such review meeting would be in January 1982.
 

This 	activity would be funded through the STD Fund.
 

(f) 	It is expected that an outcome of the programme identifica­

tion missions would lead to the following institutional
 

developments:
 

(i) 	Establishment of a new network of international and
 

regional centres focused on particular LDC global
 

problem areas: these centres could be largely funded
 

by the STD Fund.
 

(ii) Establishment of new centres of advanced R&D at national
 

level, to deal with particular national R&D problems:
 

these cenres should be largely funded by national or
 

bilateral sources.
 

(iii)Enhancement of the effectiveness of existing
 
institutions.
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A pragmatic mechanism for enmeshing the work of all these
 
institutions will urgently be explored.
 

(g) 	Development of a reward and award system (including the
 
question of a career pattern in S&T), specifically to
 
attract talented LDC scientists to become involved in
 
LDC problems, as well as to make tropical problems
 
fasionable in the entire world comnunity, is proposed.
 
The NGO Liaison Group and ICSU shoild be charged with
 
working out a practical scheme for effecting this,
 
including the establishment of a family of prestigious
 
awards aimed at specific development targets, in
 
consultation with other national and international
 
groups (including those specializing in technological
 
and industrial R&D).
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REPORT OF THE CHAIRMAN 

of the 

STEERING COMMITTEE
 

The International Symposium on Science and Technology for
 

Development was held in Singapore from 22-26 January 1979.
 

SUMMARY
 

The Symposium:
 

(1) demonstrated that cooperative action could be taken by
 

international nongovernmental organizations which are concerned
 

about the role of science and technology in the UN Conference
 

on Science and Technology for Development (UNCSTD);
 

(2) caused a coalescing of these concerns in a commitment to
 

bring the resources of science and technology to bear on
 

Third-World problems;
 

(3) resulted in a strengthened commitment to revitalize the
 

patterns of cooperation of nongovernmental S&T organizations
 

and to expand their ties to intergovernmental agencies.
 

INTRODUCTION
 

In 1963 at the time of the first UN Conference on Science and
 

Technology for Development, many participants spoke of "galvanizing
 

the scientific conscience." During the last sixteen years, conscious­

ness raising has been effective only within a small portion of the
 

S&T community. The convening of a second UN Conference on this topic
 

in 1979 provides another welcome occasion to pursue this objective.
 

However, as preparations for 1979 proceeded, there was a feeling that
 

if science and technology are to be employed to promote human and
 

economic development, then scientists and technologists have an
 

obligation to deliberate their role.
 

On the initiative of the International Council of Scientific
 

Unions (ICSU), representatives of nineteen international professional
 

organizations formed a Liaison Group on the Contributions of Science
 

and Technology to Development and agreed to convene an international
 

forum to discuss their contributions to development generally and to
 

UNCSTD specifically.
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The 136 participants from 40 nations who met in Singapore
 
encompassed a wide geographical and disciplinary mix. Sixty-seven
 
participants were from developing countries, forty-three from the
 
industrialized West, nine from the socialist countries, and seventeen
 
observers from the United Nations and its agencies and from national
 
development funding agencies. Fourteen of the nineteen Sponsoring
 
Organizations sent at least one participant thus covering many
 
disciplines within the natural, social, economic, and engineering
 
sciences. Many participants had working experience applying science
 
and technology to development. There was no North-South or East-West
 
confrontation.
 

In the course of the discussions, a number of basic assumptions
 
were accepted:
 

(a) 	development is a continuous socio-economic-political process
 
of which science and technology must be an integral part;
 

(b) 	scientists and technologists have a responsibility to offer
 
their knowledge, experience and competence to the community
 
at large as a tool for the resolution of development
 
problems;
 

(c) 	strengthening S&T infrastructures in developing countries is
 
essential to acquire the knowledge and resources critical to
 
development; and
 

(d) 	the international mode of collaboration so basic to programs
 
in science and technology must be made a more effective
 
component of development.
 

There was a shared conviction among the participants that an
 
expanded commitment by the world community of scientists and
 
technologists to the problems of development could be articulated
 
in an action program that would entail a reshaping of the present
 
attitudes and institutions of the international S&T community to work
 
on the technical problems restricting social and economic development.
 
New patterns of cooperation should be devised using existing
 
institutions, but characterized by increased flexibility and experi­
mentation. The cadre of scientists and technologists dedicated to
 
the creation of new S&T knowledge for development and to its applica­
tion to the solution of key development problems must be greatly
 
expanded.
 

FRAMEWORK FOR ACTION
 

An innovative system of interaction at four levels was proposed:
 
(1) a network of institutions in developing countries to identify
 
problems from the perspective of the developing countries themselves;
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(2) a "switching mechanism" in the nongovernmental sector to link
 
LDCs with the resources of scientific and technological talent in
 
industrialized nations; (3) a multiplication and collaboration of
 
donor institutions; and (4) a revitalization of the UN system for
 
the application of S&T to development accompanied by a more active
 
working partnership with international nongovernmental organizations.
 

(1) Indigenous LDC S&T Institutions
 

Within the developing countries, institutions for the application
 
of scientific and technological knowledge can make a contribution.
 
The exact features of these institutions obviously vary depending on
 
local circumstances and needs. They may be national, bi-national or
 
regional. They may be similar to the "centers for alternatives" that
 
are being considered in India, to be manned by scientists from a
 
range of disciplines to assess and recommend suitable technological
 
options in the context of the total development effort. Whatever
 
their design, the salient feature is the identification of local
 
problems by local people.
 

LCD capabilities to produce S&T knowledge applicable to develop­
ment problems was stressed repeatedly at the Symposium. Research in
 
the natural, social and applied sciences is needed desperately;
 
however, for this knowledge to be truly effective in development,
 
there should be close and effective interaction with national policy
 
planners and decision makers. The involvement of industry representa­
tives in development planning appears critical for effective implementa­
tion procedures at the practical level to evolve.
 

The establishment of networks among national development-oriented
 
institutions was regarded as desirable because there are potential cost
 
advantages in terms of avoiding duplication of effort and pooling of
 
resources, and such a network could serve as the institutional base
 
for collaborative contacts and programs to provide support and
 
stimulation for the activities of the individual institutions in
 
their local environments.
 

(2) International "Switching Mechanism"
 

The discussions at Singapore emphasized the need to enhance the
 
participation of the industrialized nations' S&T communities in
 
development at the nongovernmental level. Representing a broad range
 
of disciplines in the natural, engineering, medical, social and
 
economic sciences, the nongovernmental organizations in the Liaison
 
Group might be considered as potential sponsors of an international
 
secretariat or clearinghouse to provide developing countries with the
 
scientific and technological skills available in the developed
 
countries and to promote cooperation among those working on common
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problems. This nongovernmental resource could complement the
 

intergovernmental and bilateral arrangements already in place.
 

It would be the responsibility of the central switching mechanism
 

to catalogue the problems identified by the developing countries and
 
match them with the appropriate talents and resources of the S&T
 
communities wherever they might be. Fnr example, using the institu­
tional resources of the nongoverimental organizations and institutions
 
in developing countries, teams trom developed and developing countries
 
might be brought together in workshops or research centers to con­
centrate on a solution of a specific local problem.
 

Whatever the form of the switching mechanism, the goal would be
 
participation of increased numbers of scientists and technologists
 

from developed and developing countries in collaborative development­
oriented work.
 

Nongovernmental professional organizations can offer intellectual
 

resources, but not financial support. For this purpose, development
 

funding agencies might offer assistance.
 

(3) 	Collaboration Among National Development Funding Agencies
 

The Symposium heard presentations by representatives of research
 
funding agencies in Canada, Germany, Netherlands, Sweden and a report
 

on plans for a new agency in the United States. The useful work being
 
accomplished underscores the need for a multiplication of such enter­
prises. The meeting in Singapore also marked for some agency
 
representatives, the first opportunity to compare their work publically.
 

The establishment of a communications network to exchange ideas and
 
experiences was raised. The possibility of interested agencies acting
 
as joint sponsors of international collaborative endeavors based on
 

the matching of LDC problems and S&T resources identified with the
 
assistance of the NGO switching mechanism could be examined also.
 

(4) 	International Nongovernmental Organizations and Relations
 

with Intergovernmental Organizations
 

At the Singapore Symposium a unique group of international
 

nongovernmental organizations joined together for the first time.
 
Their presence may signal a significant expansion of interest by
 
these groups in development. The Singapore participants called on
 

their organizations to motivate their membership to a new international
 
order of S&T for development. The participants urged the NGOs to
 
strengthen themselves through improved support from their own member­

ship, a more active collaborative working relationship with each other,
 

and partnership with intergovernmental organizations.
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The Symposium welcomed the call by the Deputy Director-Ceneral
 
of Unesco for a more dynamic and effective system of international
 
collaboration between the nongovernmental and intergovernmental
 
sectors. The magnitude of development problems warrants new inter­
national arrangements. The call for a new partnership built on
 
existing insitutions, but with specific financial resources committed
 
to its implementaion, offers hope for harnessing the interrelated
 
talents of the NGO and IGO communities.
 

SUMMARY OF THE RECOMMENDATIONS
 

(1) Scientific and Technological Communities
 

As the scientific and technological communities participate in
 
development, they should join actively in development planning and
 
implementation in cooperation with governments and the United Nations.
 
At the international level, the lack of cohesive organization of the
 
nongovernmental S&T communities has limited their contribution to
 
development. Development is a national issue, but many of the problems
 
are regional or global in character and can benefit from international
 
efforts for their solution. A vigorous international campaign should
 
be launched among the international S&T communities for an improved
 
methodology to increase awareness of the magnitude of global and
 
Third-World specific problems.
 

(2) Other Community Members
 

(a) Women - The professional and non-professional contributions
 
of women to development are often impeded by the unfavorable socio­
economic environment in which they operate. Developmental progress
 
will remain incomplete until women fully participate in the community.
 
Therefore, special attention is needed to the integration of women
 
in development through (a) provision of adequate education and training
 
as scientists (natural and social), technologists and support staff in
 
all stages - conception, planning, implementation and management ­
of development projects and (b) close examination of the impact of
 
technology on their lives.
 

(b) Technicians - For science-based socio-economic development
 
to be fully effective, adequate use must be made of technical support
 
people in research, development, design and production areas. Creation
 
of this valuable resource can be aided by improvements in pay and
 
recognition to cause additional persons to seek technical training
 
geared to local requirements.
 

(c) Industry - Recognizing the pivotal, practical role of the
 
industrial communities in developed and developing countries, the
 

22
 



Symposium urged their involvement with development policies at the
 

earliest stages. It was suggested that leaders from industry,
 
including multi-national corporations, should be involved in the
 
planning, implementation and management of development projects so
 
they can contribute to, and benefit from, the discussions and
 
recommendations.
 

(d) Social Scientists - Social innovations may well play a key
 
role in the reorientation of attitudes, structures and policies which
 
is being sought to improve the well-being of the LDCs. Improved
 
international collaborative activity between the social sciences
 
communities and other communities in the natural, engineering and
 
economic areas is to be encouraged also.
 

(e) Political Leadership - Recognizing that development is a
 
political problem and that science and technology are some of many
 
tools for progress, the Singapore participants pledged to cultivate
 
a more sympathetic and understanding approach to political needs and
 

limitations.
 

(3) S&T in the LDCs
 

LDC development and strengthening of their own scientific and
 
technological capabilities to improve technology, to make appropriate
 
choices of foreign technology, and to create new technology can be
 
encouraged and helped. Most LDCs have or seek institutions for S&T
 
in development. Although the enhanced use of existing institutions
 
was recommended, it was recognized that new institutions may be
 
necessary. The need for new national centers of advanced R&D was
 
cited as an example. To identify the technical elements in major
 
development issues, to encourage the exchange of ideas and experiences,
 

and to evolve principles of wide applicability in the use of S&T for
 
development, it was recommended that there be a network of national
 

or regional development institutions from within the LDCs. The
 
network could consider the feasibility of regional development
 
institutes which would have the responsibility of transforming research
 
findings into industrial production.
 

Several specific, immediate recommendations for action were made
 
including the opening of a large number of technical colleges in the
 

LDCs with provision of equipment and construction sets to help
 
generate basic technical skills and participation by a large number
 
of LDC technicians in production, including work with multinational
 
corporations.
 

(4) S&T in the Developed Areas
 

Scientists in industrialized countries should be encouraged and
 
rewarded for work on problems related to the needs of the LDCs and
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there should be improved opportunities for communication between them
 
and their counterparts in the LDCs both for the advancement of
 
knowledge and the development of technology relevant in the LDCs.
 
Those who are already active in S&T for development could encourage
 
colleagues toward greater involvement in development issues. In
 
terms of immediate practical action, it might be useful for
 
university and technical college teachers from developed countries
 
to spend a year working on projects in a developing country.
 

(5) International Nongovernmental Organizations (NGOs)
 

NGOs should be encouraged to make positive efforts to include
 
scientists and technologists from the LDCs among their membership
 
and to give them professional support in building up the capabilities
 
of their countries. Members in developed countries should be
 
encouraged to tackle some of the problems of the LDCs and to work
 
with colleagues in other disciplines on interdisciplinary approaches
 
as necessary. The development of a reward and award system (including
 
the question of a career pattern in S&T), specifically to attract
 
talented LDC scientists to become involved in LDC problems, and to
 
stimulate the concern of the world community with tropical problems,
 
should be investigated. ICSU and its associates, inconsultation with
 
other national and international groups, should be charged with
 
preparing a practical scheme of implementation.
 

(6) Relations with the United Nations
 

The Symposium supported the call for an improved working relation­
ship between international nongovernmental S&T organizations and
 
related UN agencies through more effective consultation and invited
 
the agencies to improve their linkages with nongovernmental organiza­
tions. The Symposium commended in particular the work of the United
 
Nations University.
 

(7) National Funding Agencies
 

An urgent appeal was directed to the nations of the world to
 
establish autonomous or semi-autonomous funding agencies for the
 
specific purpose of supporting S&T in the less developed countries.
 
The examples of such agencies in countries such as Canada, Germany,
 
Netherlands and Sweden were particularly noted. The possibilities
 
of a coordinated network of donor agencies to exchange ideas and
 
experiences in such a way as to preserve their individual strengths
 
and promote their common interest and, when appropriate, to share
 
funding of particularly promising programs, should be explored.
 

(8) Continuing Program
 

The Symposium recommended the establishment of a suitable
 
mechanism to keep alive the momentum generated by the discussions
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and to ensure that follow-up action is taken on these recommendations
 
and those that will arise from the UN Conference. It will be the
 
responsibility of the Liaison Group to examine these suggestions and
 
to discuss the framework for action that has been proposed.
 

S&T CONTRIBUTIONS
 

Although it was not the sole purpose of the Symposium to discuss
 
science and technology as such, there was opportunity to consider
 
potential contributions in some areas. In general, the sentiments
 
and opinions expressed at the Symposium reflected the deep anxiety
 
of the S&T community for the future of the world in view of increasing
 
population competing for survival on finite resources, the associated
 
problems of food, nutrition and employment, the environmental con­
sequences of man's activities and the ever-present threat of inter­
national conflict. Based on the Symposium agenda, the following
 
specific areas of concern are highlighted:
 

Education and Training
 

Advances being made in science and technology can play an import­
ant role in more effective education and training programs particularly
 
in the communications areas. To sustain long-range development, a
 
strong education and training base is essential with technician
 
training perhaps the key element.
 

S&T Policies and Institutions
 

International attention to the development of general guidelines
 
and principles for formulating S&T policies was suggested perhaps
 
as part of an international program of collaborative research in S&T
 
policies for development. Linkage of S&T policies with other national
 
policies was viewed as critical.
 

S&T Information/Communication
 

Knowledge transfer through effective communication of S&T
 
information can speed development but user education and the use of
 
well-trained intermediaries is necessary to locate, extract and apply
 
pertinent data. The frequent attitude of indifference toward
 
information should be changed and incentives to use S&T information
 
should be created or the already rapid acceleration of STI systems
 
sophistication will widen the gap between developed and developing
 
areas even further.
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Research and Development
 

The international S&T community can assist the national R&D
 
systems in deflning problems and emphasizing those that are Third­
World-specific, helping to design the methodologies of problem
 
solving, identifying new research developments, and providing support
 
to local institutions in their relations with other authorities.
 

Food/Population/Employment
 

Through increased research, investment and productivity the earth's
 
food production level can be increased manyfold although it should be
 
noted that the shortage of competent manpower is a greater impediment
 
to scientific and technological development than inadequate funds for
 
applied research and development. In agricultural research, more
 
attention should be given to post-harvest systems, to socio-economic
 
conditions and to systems research. The creation of non-agricultural
 
jobs is critical to reduce unemployment particularly through the
 
development of rural-based agro-industries with emphasis on manpower
 
training.
 

Bio-resource Potential
 

A transdisciplinary, systems-oriented, ecological approach in
 
the bioresource area might be particularly beneficial to developing
 
countries since most of them have access to four under-utilized
 
resources: solar energy for photosynthesis, high temperatures for
 
accelerated bioconversion, large amounts of agricultural residues,
 
and a wide range of micro-organisms awaiting domestication.
 

Role of Scientists and Technologists
 

Natural Sciences - The creation and support of national research
 
councils was recommended as a mechanism for harnessing the talents of
 
the national scientific community, whether in oriented or non-oriented
 
research, to facilitate the development of an intellectual scientific
 
manpower resource.
 

Social Sciences - The social sciences component of development
 
planning and implementation efforts was felt to have been of uneven
 
quality in the past necessitating an upgrading in terms of educating
 
future social science contributions to development strategy.
 

Technology/Engineering - Emphasis was placed on improving the
 
training of engineers through development courses and training links
 
with multi-national corporations both of which might lead to the
 
creation of a small international cadre of advisers capable of
 
assisting governments and others on technology and development.
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Transdisciplinary - As many development problems are trans­
disciplinary in character, there should be specific attention directed
 
to a motivation and incentive scheme for workers in these research
 
areas.
 

CONCLUDING REMARKS
 

The foregoing summary is not to suggest that there was complete
 
unanimity of opinion on all issues under discussion at the Singapore
 
Symposium. A variety of approaches was recommended during the
 
deliberations, but there was a clear sentiment to spearhead a drive
 
for increased involvement and action by colleagues in the S&T
 
communities in a variety of development-oriented programs. There
 
is no question that the S&T community is ready to add its resources
 
to the common quest for a better future.
 

April 1979
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PART II
 



DEVELOPMENT OF AN INDIGENOUS CAPACITY
 
FOR SCIENCE AND TECHNOLOGY
 

By
 

B. Awe and A. King
 

It is increasingly recognized that all countries endeavouring
 
to achieve development through industrialization, improvement of
 
agricultural practices and modernization of other sectors such as
 
transport and communications, can only do so with sureness if they
 
possess a national competence for science and technology. Indeed,
 
without this, imported technology may be ill-chosen for the attainment
 
of economic and social goals, may be assimilated only with difficulty,
 
is unlikely to be efficient and to evolve, so that the country in
 
question will continue to be dependent for its continued development
 
on foreign countries and enterprises indefinitely.
 

The existence of an indigenous capacity for science and technol­
ogy provides many benefits. Amongst the most imrortant of these are
 
the following:
 

(a) 	it provides to the country an awareness of the state
 
of science and technology throughout the world which
 
enables selection to be made of processes, products
 
and arrangements which are particularly relevant to
 
the natural needs and circumstances;
 

(b) it enables imported technology to be modified to use
 
the local raw materials and skills of the country and
 
to provide products which meet its needs;
 

(c) it provides a base of knowledge, skill and experience
 
which should make possible indigenous technological
 
innovation in the future;
 

(d) it enriches the culture and the educational system.
 

It is not easy to generate such a capacity and the process is nec­
essarily lengthy. It is not just a matter of expanding the research
 
capacity of the universities, or of establishing institutes for
 
industrial research and agriculture. Such action is, of course,
 
necessary but is by itself insufficient. For the results of the
 
research to be applied and for the skill and experience of the
 
scientist to be of real use in direct relation to national well-being,
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the scientific and technological activities have to arise in close
 

articulation with the educational system on the one hand and the
 

productive system on the other. This means that mutual confidence
 

has to be established between the scientists, the decision-makers
 

and industry, so that the natural objectives are explicit, and the
 

scientists concerned with national needs and industry are open to
 

technological improvements. The prerequisite for the achievement
 

of a natural competence is this understanding on the part of the
 

decision-makers and a political will to exploit the potentialities
 

and nature of technological innovation.
 

In the creation of a national competence for science and
 

technology, it will be found necessary to establish a Council for
 

Scientific and Technological Policy. This should include economists
 

and sociologists, natural scientists, engineers and representatives
 

of government at policy-making level, especially those associated
 

with 	national planning. Its work, considerations and findings should
 

be presented regularly to the general public; science policy should
 

not be left to an elite, but wide participation should be encouraged
 

so as to share the general aspirations of the people at large.
 

The functions of a Science Policy Council will vary from country
 

to country in relation to the possession or lack of raw materials and
 

energy, the stage of development and the political and administrative
 

structures. For example, in most cases the role will be essentially
 

advisory; in others some executive responsibility might be involved.
 

Many functions will, however, be common in most cases. Amongst these
 

are:
 

(a) 	To acquire detailed knowledge of the total national effort
 

in scientific research and technological development;
 

to supervise this; to suggest priorities and to bring the
 

national development needs to the attention of the scientists;
 

to suggest conditions for research creativity; to advise on
 

institutional structures and on the allocation of resources
 

to research;
 

(b) 	to act as a contact point with international science and
 

to scan the new scientific discoveries of the world so as
 

to identify the most significant items relevant to the
 

national needs;
 

(c) 	to analyze particular national problems and to identify
 

where and how science and technology might contribute to
 

their solution either through the application of existing
 

knowledge or by new research;
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(d)- to participate in the national planning process and, in
 
particular to advise on new industrial projects and
 
imported technologies.
 

(e) 	to assist in preparations for particular innovation in
 
relation to the methods to be used and to foresee cultural
 
ana social consequences;
 

(f) 	in general to maintain contact with policy-makers, to have
 

the right to make suggestions and the duty to provide advice
 
on request; to do this effectively necessitates attachment
 
to the machinery of government at a high level;
 

(g) 	to examine the scientific and technological manpower needs
 
of future plans and to communicate these to the educational
 
and training authorities;
 

(h) 	to encourage schemes for the upgrading of technical skills,
 
and, in particular to promote schemes for the training of
 
technicians and of technical managers;
 

(i) 	to insure effective services for the provision of scientific,
 
technical, managerial and other relevant information. These
 
should operate on a highly selective basis so as to communi­
cate highly specific information from the world literature;
 

(J) 	to promote extension or field services in industrial and
 
agricultural technology;
 

(k) 	to improve techniques and tools in the traditional sectors
 
by the application of well-known scientific principles, and
 
to make available information on technological advances to
 
all relevant parts of the population.
 

A much higher proportion of research in the developing countries
 
is of a fundamental character than in industrialized nations. This
 
is not surprising in view of the somewhat weak development of the
 
industrial sector. While far from discouraging fundamental research,
 
so necessary for the general scientific awareness and cultural needs
 
of a country, it was hopedthat more could be done to interest scien­
tistsin the national problems and encourage them to orientate their
 
work accordingly.
 

The importance of creating an awareness among policymakers and
 
planners of the significance of science and technology in the develop­
ment process was also discussed at length. The possibility of
 
including programmes for this purpose into existing training schemes
 
or setting up short courses in local institutions was considered
 
desirable.
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Since effective technological development depends for its
 
implementation largely on the availability of technicians, the
 
meeting particularly stressed the importance to developing countries
 
of producing sufficient numbers of skilled technicians, and of
 
instituting training courses, preferably in the countries themselves
 
or on a regional basis. Short training and refresher courses were
 
advocated, particularly those with a multiplier effect: the training
 
of trainers was one instance for appropriate help from overseas.
 
In order to maintain a stable supply of teachers, the need for develop­
ing countries to make their conditions of service attractive was
 
emphasized.
 

The concern of the international scientific community as
 
manifested by the ISSTD should be sustained and arrangements made
 
for continued cooperation. In addition to the training of scientists
 
and technologists from developing countries in industrialized countries,
 
there is an urgent need for the provision of facilities and resources
 
for scientific and technological research in the developing countries
 
by the international scientific and techological community. Help
 
from foreign scientists would also be welcome in technician training,
 
through cooperative research projects and in the provision of advice
 
for the development of science policy based on experience elsewhere.
 
The concept of a new dynamic interplay between the NGOs, the U.N.
 
agencies and the developing countries would be warmly welcomed.
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EDUCATION-AND TRAINING
 

By
 

S. Ramakrishna and F. Staicu
 

The group on education and training was strongly convinced that
 
education and training, with special reference to learning, play a
 
vital role in the process of applying science and technology to develop­
ment and in particular, for the development of an indigenous S&T
 
capability in the developing countries. The absence of the necessary
 
educational base in a country is a major hurdle hindering the most
 
effective use of modern science and technology for development.
 

In the area of education, the group identified the following as
 
urgent and priority needs:
 

(a) literacy programmes;
 
(b) adult education programmes;
 
(c) training of teachers;
 
(d) training of technicians;
 
(e) education of women.
 

Among several urgent needs, these five stand out prominently;
 
they need to be tackled immediately. While the percentage of
 
illiterates has shrunk, the actual number of illiterates has indeed
 
increased to nearly a billion; 
a quarter of the world's population.
 
Considering the fact that the conditions in different countries are
 
likely to vary widely, the relative priorities amongst these five
 
need to be determined individually in each case.
 

Learning is a characteristic phenomenon in the human universe
 
of the development of the individual and societies. We can discover
 
the learning process behind all essential activities, macro- and micro­
economic management, decision making, organization, scientific research
 
and discovery, human, social and international relations and the ability
 
to solve problems. All national and international efforts seeking to
 
achieve economic and social goals have shown that once the material
 
factors (investments, resources and technology) have been assured, the
 
decisive role is played by the degree of training of the population.
 
The result thus depends heavily on the learning process.
 

Learning is primarily a reduction of uncertainty, of averting
 
costly and traumatic experiences, of anticipating them and of reducing
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their impact. The most important of the concepts and methods Iof 
learning are the following: 

(a) permanent education;
 
(b) inter-disciplinary learning;
 
(c) 	technology of learning, including audio visual aids and
 

computerized instruction;
 
(d) open 	education; and
 
(e) inclusion of work and research into education.
 

The importance of training technicians in order to provide the
 
necessary base on which to build the development structure in a country
 
has to be recognized adequately. It is unfortunate that even when
 
technicians are trained, there are losses because either they do not
 
remain technicians, leaving to take up 'white collar' and 'better
 
paying' jobs, or their training is inadequate to help them carry out
 
their tasks effectively. In many countries, technicians are looked
 
down upon as second-class citizens and are not given an appropriate
 
place in society. This has to be remedied by ensuring that education
 
is vocationalized from the very beginning and a respect for skills
 
and working with the hands is inculcated in the mind at a sufficiently
 
early age. In addition, the technicians should be better paid and
 
their role and status adequately appreciated and accepted, if necessary
 
by conscious governmental action. International cooperation in
 
designing and implementing such training programmes in the developing
 
countries would be a significant step.
 

New developments should be introduced for imparting education
 
and training. The availability of mass media for taking education
 
to the large masses, particularly radio and T.V., can be profitably
 
exploited. These techniques can also be fruitfully employed in the
 
preparation and large scale use of teaching aids, in the form of slides
 
and demonstration experiments.
 

The group 	considered at length the methodology that should be
 
adopted to ensure that every person is aware of the role science and
 
technology can play in development. While several alternative strat­
egies were considered, the most feasible and appropriate one appears
 
to be to see that a development perspective is interwoven into
 
education at all levels. This would make it possible for students to
 
absorb more readily the situation in their own country and at the
 
same time make them more receptive to the possibilities of using S&T
 
for development. It sometimes may not be practical to reorient a
 
man's thinking after his education is complete. In the case of people,
 
who have already completed their education process and are occupying
 
positions of importance (either managerial and/or governmental),
 
courses on S&T for development may be desirable.
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It would greatly benefit the developing countries if funding
 
agencies could be pursuaded to provide on a larger scale aid for
 
educational programmes in developing countries on liberal terms.
 
A recognition of this need and its priority is of considerable
 
importance.
 

The group was very appreciative of the type of activity that
 
has been initiated by the International Foundation for Science and
 
other similar agencies. The concept of encouraging research in
 
developing countries, by providing the necessary financial support
 
for augmenting the facilities in the local institute has many
 
attractive features. This appears to be an excellent method for
 
spreading the benefits of such international cooperation and aid on
 
a broad base. The group strongly recommends strengthening of such
 
programmes.
 

While considering the desirability of providing requisite
 
facilities for interaction between scientists from the developing
 
and industrialized countries, it was felt that the most effective
 
way of utilizing the funds that may be available would be to strengthen
 
and support the formation of regional centres of advanced education
 
and research. Such centres could act as focal points where intellec­
tualsatisfaction can be forthcoming from interaction amongst scientists
 
from 	countries in the region in a suitably equipped centre. It would
 
also be most effective to invite experts from the industrialized
 
countries to work in such centres to help build up and sustain the
 
efforts there instead of a large number of people from the developing
 
countries travelling to developed countries for advanced work.
 

Recommendations
 

The 	group recommends that:
 

(a) 	regional centres for advanced education and training be
 
funded and set up in the developing countries;
 

(b) 	development perspective be incorporated in the educational
 
programmes at all levels;
 

(c) 	modern methods, including radio and T.V., should be used
 
more effectively to make education more wide-spread;
 

(d) 	programmes of research support like those of IFS should
 
be enlarged in scope and magnitude considerably; and
 

(e) 	serious attention should be paid to the training of
 
technicians in the developing countries.
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SCIENCE AND TECHNOLOGY POLICIES AND INSTITUTIONS
 

By
 

F.R. Sagasti, Kim Hyung-Ki, and A;A. Sabet
 

It is widely recognized that there exists in most developing
 
countries an increasing need for formulating a set of explicit science
 
and technology policies, which are designed to affect functions and
 
activities related to production, diffusion, transfer and utilization
 
of scientific and technological knowledge in a coherent and ;omplimen­
taryway. This'is considered particularly important in those countries
 
which suffer from either a scarcity of resources for scientific
 
and technological development or obstacles to their mobilization.
 

Even in the case of countries where such policies have been
 
formulated and implemented the experiences have not been uniformly
 
satisfactory. One of the reasons may have to do with the narrow
 
coverage, often considering S&T policies as if they are almost synony­
mous with R&D policies. In the case of developing countries, the need
 
for broader coverage than that of more R&D is absolutely essential.
 

Another reason concerns the context within which S&T policies
 
have been formulated. It is clear that such policies should be
 
formulated within a broad context of national socio-economic develop­
ment strategies if they are to be at all effective.
 

This discussion led to the problem of linkages, particularly
 
those between policies and priorities of science and technology and
 
of socio-economics, and those of national and international efforts
 
to name a few. The question of linkage is, in a sense, a matter of
 
relevance in a broader context.
 

The formulation of national S&T policies is necessarily a
 
political process, involving the understanding and/or commitment
 
of the public, in general, and the scientists and technologists
 
and the users of science and technology, in particular, and the
 
support of political leadership.
 

The reflectiun of the users' points of view as they relate to
 
productive sectors is particularly essential in the framing of S&T
 
policies. The need for creating an informed public vis-a-vis S&T
 
policies cannot be overemphasized, for the people can act as an
 
influential agent in communicating their wishes based on 'felt needs'
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to be reflected in policy formulation through external review of
 
S&T policies by select groups, or through public debates. Through
 
these processes the relevance of S&T policies might be enhanced as
 
it can obviate problems associated with so-called "scientific and
 
technological illiteracy" which is common-place even in advanced
 
societies.
 

With regard to formulation and implementation of S&T policies,
 
it was emphasized that explicit S&T policies alone are not sufficient
 
unless they are well linked with an array of implicit policies,
 
namely economic and social policies in general. While the integration
 
of S&T policies with those of socio-economic development is desirable,
 
the approaches for developing S&T capacity in a country should be
 
selective. To cover everything across the spectrum once and for all
 
is impossible, and impractical in view of the limited resources
 
available. Building up infrastructures for S&T, however, necessary
 
they may be in all fields must be carried out selectively on a
 
priority basis.
 

To ensure effective and efficient implementation of S&T policies
 
it was emphasized that the following tasks should receive priority, as
 
the major targets for attention and action:
 

(a) 	establishment of institutional structures, delineating
 
their domain of activities within the total S&T systems,
 
and ways and means to maintain them relevant, viable, and
 
innovative;
 

(b) 	creation and management of demand for S&T through active
 
participation of scientists and technologists in the
 
formulation of policies for broader socio-economic develop­
ment, which in itself, is an integration process;
 

(c) 	coordination of policies and activities at all levels,
 
particularly among agenicies and institutes both at national
 
and international level either to bridge the gaps or to
 
avoid excessive duplication of efforts;
 

(d) 	devising appropriate policy instruments that can help to
 
realize the attainment of the S&T policy objectives within
 
a broader contact in which they operate;
 

(e) 	mobilization of scientific and technological community for
 
critical but often global problems such as energy, food,
 
population, environment, and health, for which the scope
 
for concerted international collaboration is large, and
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(f) 	incorporation of basic human needs in S&T policies.
 

As an item for international action, the need for some general
 
guidelines and principles for formulating S&T policies was recognized.
 
Such guidelines may not have universal applicability and yet may
 
contain sufficiently important set of common elements that could be
 
utilized with some modification to suit peculiar and particular
 
circumstances. The Group recognized a general need for supplementing
 
resources of many developing countries through international auspices
 
for the attainment of S&T policies, but not for substituting internal
 
values by foreign external values.
 

International Cooperation on Science and Technology Policies for
 
Development
 

While no attempt was made during discussions to survey the field
 

in detail, participants in the Group felt it was necessary to take
 

into account as a departure point for future international collabora­

tive efforts in S&T policy, the experiences of various international
 
organizations, professional associations, and scientific unions that
 

have been active in this regard. Among the inititiatives that should
 
be considered for possible action, the Group highlighted the
 
following:
 

1. 	 The various scientific union members of ICSU and other
 
professional associations should encourage their members
 
to take active part in studies and action programmes related
 
to science and technology for development in general, and
 
science and technology policies for development in particular.
 

Initiatives, such as that being considered by the Inter­
national Council for Science Policy Studies to hold summer
 
schools on S&T policy for development, should be encouraged
 

in order to sensitize members of the scientific community,
 

interchange experiences, and increase the more active
 
participation of scientists in S&T policy debates.
 

2. 	 An international programme of collaborative research in S&T
 
policies for development should be designed and proposed.
 

National, regional and international organizations should
 

be involved in it through research networks, and a variety
 

of possible funding mechanisms of bilateral, multilateral
 
and of consultative group type should be explored. Of
 
particular interest is the comparative study of national
 

S&T policies for development, with the aim of deriving
 
lessons and general principles that may be of wide appli­
cability in developing countries.
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3. 	 Recognition and encouragement should be given to research
 
and studies in science and technology for development,
 
primarily from the point of view of career patterns, with
 
reward systems that may include, among other mechanisms,
 
prizes for groups and individuals who carry out outstanding
 
work in this field. In this regard it is important to
 
encourage and bring together young scientists from developing
 
countries who are committed to development, and who in some
 
cases have chosen to remain outside the career patterns of
 
the formal S&T establishment.
 

4. 	 It is necessary to recognize that there have been distortions
 
introduced in the developing countries with regard to
 
studies on science and technology for development, primarily
 
through the form f which the S&T community in developing
 
countries have linked to international financial support
 
and to prevalent currents of thoughtin industrialized
 
countries and international organizations. In the field of
 
S&T policies for development, this fact underscores the
 
importance of relating research programmes to the local
 
conditions of less developed countries, the importance of
 
cooperation among developing countries, and the need for
 
assistance from bilateral and multilateral agencies for
 
research programmes of this type.
 

5. 	 There are also many actions that can be taken with respect
 
to the United Nations system. Among them, the following
 
were highlighted during the Group discussions:
 

(a) Encouraging the participation of scientists in U.N.
 
Agencies' meetings, in order to bring forcefully the
 
perspective of S&T for development. In this regard
 
the activities of the Committee on Science and Tech­
nology for Development (COSTED) of ICSU, and ICSU's
 
role as an advisory body to Unesco, should be given
 
preferential attention.
 

(b) 	Coordinating the activity of various agencies dealing
 
with science and technology for development, and with
 
S&T policy in particular. A suggestion was made
 
regarding a centre where people in the United Nations
 
system can study and reflect on this subject for a
 
limited period before returning to their agencies.
 

(c) The United Nations University should encourage and
 
strengthen studies on science and technology for
 
development, and on S&T poliies for development.
 

39 



(d) A mechanism of United Nations fellowships shouldbe
 
explored and established to foster Studies and research
 
on S&T for development.
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SCIENTIFIC AND TECHNOLOGICAL INFORMATION AND COMMUNICATION
 

By
 

C. Keren and M. Katzen
 

Scientific and technological information (STI) as well as
 
communication systems and media are terms whose definition frequently
 
varies with the context within which they are discussed.
 

Definitions and Rationale
 

The following rationale was adopted:
 

Information is knowledge in a form in which it can be transferred
 
Information is any message which is useful to its recipient. Without
 
adequate and up-to-date information there can be no development.
 

For information to be transferred it must be communicated, by
 
voice, by print, by pictures, by electronic transmission. Information
 
and the channels through which its messages are communicated are a
 
basic ingredient of any activity.
 

Information is needed by any society, industrialized or develop­
ing and in all its strata: the S&T community, students, workers,
 
managers, farmers, etc. Information use is a function of need. The
 
more demanding the need, the more intensive the use of information,
 
and the greater the dependence on the communication channels which
 
make it available.
 

The communication of information assists any activity (including
 
decision-making) where current and accumulated knowledge must be
 
brought to bear. It is a service function. The information/
 
communication activity thus mirrors the activities it is designed
 
to serve and must be responsive to the needs of the environment in
 
which it is installed. This environment is (partly) conditioned by
 
such elements as users' motivation, vehicles of information transfer,
 
time scales, ratios of different types of information, sophistication
 
of technology and concepts of cost-benefit and cost-effectiveness.
 

It is therefore obvious that in spite of the all-pervasive
 
nature of S&T information and communication, their performance is
 
largely dominated by the socio-economic environment with which they

interface. The given educational level, the indigenous and imported

technology, the scale and performance of the R&D establishment, the
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degree of sophistication and effectiveness of the bureaucracy, the
 
apportioning of capital and other resources, all influence and model
 
the information user. In the nation-system, interrelationships are
 
based on the interchange of knowledge, manpower, goods and services,
 
which political and cultural systems being cast into a regulatory
 
role.
 

Existing Mechanisms for STI Handling
 

Several international mechanisms exist for mobilizing S&T to
 
contribute to accelerated human and economic progress in developing
 
countries by making STI and supporting communication channels available
 
to them.
 

The S&T community has its own, well-tried and long established
 
mechanisms to disseminate the knowledge it produces: primary,
 
secondary and tertiary publications; invisible colleges; meetings
 
and personnel mobility; libraries, information centres, data analysis
 
centres; formal and informal networking arrangements, etc. The trained
 
manpower, and the material and technological resources necessary to
 
operate, maintain and develop the vast knowledge industry,have been
 
built up at a rate colcomitant to the activities and environment they
 
are designed to serve. Most of the products of this industry are
 
freely available internationally, barring constraints put by finance,
 
available technology, know-how and motivation for use.
 

Similar mechanisms have been established by other information
 
producers and vendors. Information produced by the mass-media (press,
 
radio, TV, films, etc.), information by and for the business community,
 
information pertaining to regulatory activities (standards, patents,
 
customs rates, etc.) can all be had, a veritable "embarrasse de
 
richesse", provided the user knows which questions to ask, has
 
established modes of access, selects judiciously and has resources
 
with which to purchase information.
 

The larger international organizations frequently maintain
 
extensive information-gathering, repackaging and disseminating activi­
ties. The U.N. family alone reported recently on about 100 data banks
 
of various types which it maintains and puts, at least partly, at the
 
disposal of Member States. The Scientific Unions, OECD, the Socialist
 
States and many others produce copious quantitites of information
 
which are widely circulated.
 

Computers, communication systems and advances in reprography/
 
printing processes have revolutionized long-established methods of
 
information handling. Vast stores of knowledge are opened up and
 
made available to users via complex man-machine systems and networks.
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Due to lack of an adequate indigenous supporting infrastructure, high
 

cost and different scales of priorities, many developing countries are
 
unable to take advantage of the available information and are sliding
 

behind in their capability to use existing knowledge to assist in the
 
solution of their problems.
 

Various international programmes and organizations such as
 
UNISIST, FID, ICSU/AB, UNIDO, to mention just a few, have made it
 
their principal goal to ensure equal information access to all,
 
industrialized as well as developing societies. If and when they
 
fail, it is because the recipients; scientific, technological and
 
educational infrastructure; political, socio-economic and administra­
tive constraints; the common information user; and the national aims
 

and goals are not conducive to the utilization of modern information
 
systems.
 

Recommendations
 

(a) 	It was stressed that the concepts mentioned above apply to
 

the communication processes used by scientists and
 
technologists in all disciplines. The communication of STI
 
should be directed to any potential user, the researchers,
 
the administrator, the manager, the engineer, the peasant,
 
etc. To be effective, the communication of STI to different
 
users will and should involve the transformation, and, where
 
necessary, the reformatting of the information, by informa­
tion specialists (journal editors, information officers,
 
agricultural extension workers, mass media personnel) so
 
that it becomes tailored to the needs and capabilities of
 
the user concerned.
 

(b) 	It was agreed that even in industrialized countries only a
 
limited number of users know how to utilize the STI system
 
optimally; in developing countries this problem is very
 

much magnified, and a significant amount of user education
 
is necessary. It was emphasized that the lack of those able
 
to obtain and apply information is a very important factor
 

that hinders an effective transfer of technology, and that
 
priority should be given to training.
 

(c) 	In order for information to be useful need and incentive
 
have to be established. In many developing countries the
 
need is there but no strong incentive exists to make it
 
surface. Therefore many potential users do without STI
 
and frequently are not even aware that it exists. it was
 

emphasized that well trained intermediaries are needed in
 

order to identify sources of information, to assist the
 

user in selecting STI which is relevant to his needs and
 
to provide the information in a usable form. The need
 
for these intermediaries to be fully qualified
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professionals is not universally appreciated. Their
 
presence and competence (or lack of it) is crucial to a
 
successful knowledge transfer. The role of the S&T communi­
cator and STI mediator in the industrialized countries is
 
filled by a great variety of specialists, each recognized
 
and acknowledged in his profession (editors, publishers,
 
librarians, computer specialists, information scientists,
 
and others). By enhancing the level of equivalent
 
professionals in the developing countries the quality of
 

their work would certainly be enhanced.
 

(d) 	Amongst the various barriers and constraints those
 
resulting from provisions of seceecy, proprietary
 
information, financial restraints etc. need urgent
 
attention.
 

(e) 	In many LDCs the attitude of indifference to STI results
 
in a less than adequate knowledge transfer causing
 
unnecessary duplication of effort, waste of rare resources
 
and non-utilization of opportunities. With the rapid
 
acceleration in the sophistication of STI systems, the
 
gap between industrialized and developing countries is
 
widening constantly. In industrialized countries the
 
knowledge industries are fast becoming dominant sectors of
 
the socio-economic structure and the use of the product of
 
this 	sector is nowadays an essential, and still growing
 
component of everyday life. Increased participation by
 
developing countries in the STI activity should be accorded
 

high priority status.
 

Specific Activities Proposed
 

(a) A clearing-house and/or data bank of information on
 
programmes and problems on the application of S&T to
 
development should be created. The facility should be able
 
to provide information on past and ongoing development­
related projects, institution, personnel, problem-configura­
tions, funding activities, and include within its scope
 
national and international organizations, and possibly also,
 
findings and evaluations of past activities.
 

(b) The Unesco-inspired convention on the free exchange of
 
printed material should be extended to include machine­
readable and similar non-print information carriers.
 

(c) It is urgent that steps be taken to enable developing
 
countries to participate in modern computer and tele­
communications related STI systems. UNCSTD should be
 

44
 



alerted to the importance of this activity, because
 
otherwise even the present low use will not be maintained
 
in the foreseeable future.
 

(d) 	The feasibility rf establishing a science newspaper to
 
disseminate significant development-related STI to
 
developing countries should be investigated. It is
 
considered that such a newspaper aimed at a broad target
 
audience, and published in several languages would signif­
icantly increase awareness of the uses to which science
 
and technology could be put, demonstrate the need and
 
application of R&D, and in general enhance social awareness
 
of its impurtance in solving the problems confronting
 
developing countries.
 

(e) 	A marketing mechanism for STI exchange. STI is a commodity
 
of national as well as international importance and value.
 
For other commodities, which are as freely negotiable, such
 
as money, raw materials and others, various marketing
 
mechanisms exist to facilitate and ease commodity exchange
 
and flow. The creation of an appropriate exchange mechanism
 
for STI, principally designed to facilitate STI flow to
 
developing countries and promote their participation in the
 
international STI system, is proposed.
 

The rules and procedures to operate such a "commodity market"
 
for STI would need to be worked out. Should the "market" deal with
 
the product itself or only with surrogates (such as value equivalents);
 
how should inputs be obtained and from whom and how should outputs be
 
allocated; should the "market" management be an operational or only
 
bookkeeping organization? These and a host of other questions have
 
to be resolved before the scheme becomes operational. It is, however,
 
considered that conditions are ripe to establish an appropriate
 
mechanism; even more so, it may be the most immediate solution to
 
overcome some of the significant barriers, which increasingly impede
 
STI flow to and from the developing countries.
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RESEARCH AND DEVELOPMENT INCLUDING MANAGEMENT AND LINKAGES
 

WITH EDUCATION, GOVERNMENT AND PRODUCTION SYSTEMS
 

By 

J. Ayala and H. Charles
 

The development process Is a very complex one involving political,
 
social, cultural and economic variables and scientific and technologi­

cal inputs of which research and development is only one. To date,
 
the pattern of research and development in the Third World has largely
 
been one of supporting the transfer of know-how from the industrial­
ized countries. It has been realized that this development pattern has,
 

in fact, perpetuated the dependence of the Third World on the
 

industrialized countries and widened rather than narrowed the tech­
nological gap. The fact remains however that in the area of R&D
 
95 per cent of the world's expenditures are devoted to work in the
 
more developed parts of the world.
 

R&D in the development process cannot be treated in isolation.
 
It must be linked backward to the education process, which provides
 

the human resources for its development and the assimilative infra­
structure for its results. R&D must also be linked forward to the
 
productive system which must be oriented to the reception of locally­
generated R&D. Even more important, the indigenous R&D system must
 
obtain the confidence, respect and goodwill of those in authority.
 
The international S&T community possesses the possibility of assisting
 

the national R&D system in all aspects of its role in the development
 
process: in defining the problems, helping to design the methodologies
 
of problem solving, bringing attention to new developments and provid­
ing support to local institutions in their attempts to attract the
 
attention and support of the authorities.
 

The general points of discussion were:
 

(a) 	The organization of R&D at different levels, for example,
 

the national, sub-regional, regional and international
 
levels. Emphasis was given to the national level but also
 
to the linkages of activities between programmes at differ­
ent levels.
 

(b) 	The involvement of different institutions in R&D activities
 
at the national level in industrialized countries, the
 
universities, the government institutions, the production
 
sector and finally the role of the government in general
 
support of the R&D activities.
 

46 



(c) The role and characertistics of industrial research
 
institutes in developing countries, especially in comparison
 
with other sectorial research institutions. Mechanisms
 
should be generated which would make R&D related to local
 
problems more attractive to scientists: (i) by establishing
 
clear objectives which could be seen to be socially desirable;
 
and (ii)*in the generation of a peer group approval system
 
which would reward scientists who dedicated themselves to
 
such work.
 

(d) The problem of management of R&D and of R&D institutions.
 
In this respect, the training of managers is seen as the
 
key factor in promoting the orientation of R&D to local
 
problems and increasing the professional merit of this work.
 
The role of the international scientific and technological
 
community was seen as strengthening the impetus in this
 
direction by suggesting methodologies to be used and/or by
 
collaboration with the national institutions to obtain the
 
support of those in authority. Also by assistance in
 
generating the critical mass which is sometimes needed to
 
launch a programme.
 

Existing channels of international cooperation could be enhanced
 
by the identification of areas for R&D which may have common aspects
 
either regionally or inter-regionally for developing countries. The
 
possibility was put forward that the NGO S&T community consider the
 
establishment of a mechanism to further this aim. In addition, it
 
was noted that among industrialized countries a questioning of the
 
pattern of industrial development and its effect on the quality of
 
life has begun. As a result, it may be an appropriate time to take
 
new initiatives to try and direct more of the world's scientific
 
and technological capacity to the consideration of problems which
 
may be considered "Third World specific", or which may have mutually­
beneficial results for both developing and industrialized countries
 
in the light of these recent considerations. In this regard, the
 
Group felt that recommendations could be made for the international
 
recognition of R&D on problems specific to the Third World. R&D
 
related to the problems of the developing world could be equally
 
respected internationally since "appropriate technology" solutions
 
can involve intellectual inputs and conceptualization at the highest
 
level. International scientific recognition of the value of this
 
work could be initiated by the community represented at the Symposium
 
and by so doing would promote the greater attention of the world's
 
scientific community to Third-World-specific problems, thereby
 
increasing the percentage of that capacity which is now devoted to
 
the subject.
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In the context of the role of women, the Group felt that the
 
area of R&D lends itself particularly well to an increased role for
 
women in the promotion of international development. As this field
 
of activity is already accepted, as an area of operation for women,
 
even in male-dominated society, the promotion of national and inter­
national acceptance of Third World specific R&D would provide an
 
additional avenue for focusing attention on the contribution of women.
 

Recommendations
 

(a) 	The NGOs sponsoring the ISSTD should establish a small
 

secretariat which would:
 

(i) 	Promote and strengthen the spirit of cooperation
 
which has made the Symposium possible in the.first"
 
place;
 

(ii) Locate sources of and obtain funds for carrying out
 
the succeeding recommendations.
 

(b) 	Existing channels of cooperation between R&D institutions
 
should be enhanced by identifying and promoting cooperation
 
in R&D areas of common interest both amongst developing
 
countries and between developing and industrialized countries.
 
The areas of mutually beneficial cooperation between develop­
ing and industrialized countries have been widened by the
 
latter begining to question the effect of traditional pattern
 
of industrial development on the quality of life.
 

(c) 	The acceptance of R&D on Third World specific problems as
 
work of high social and intellectual significance should
 
be promoted at both the national and international levels.
 

To this end it is suggested that Departments of Resource
 
Development essentially devoted to Third World specific
 
problems be established at Universities both in the develop­
ing and industrialized countries. These departments would
 
be multi-disciplinary and would utilize a teaching staff
 
that was largely itinerant and inter-active. The "twinning"
 
of these departments internationally is also suggested.
 

(d) 	The training of R&D marnagers is a key factor in providing
 
the necessary orientation for the implementation of the
 
above recommendation.
 

(e) 	The field of R&D is particularly well suited to focusing
 
world attention on the contributions women can make to the
 
development of human society.
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.FOOD and POPULATION
 

By 

J. H. Hulse and R. de Zeeuw 

It was recognized that the balance between population growth and
 
food supply varies widely among regions, nations and communities within
 
nations; the factors by which food and population are influences are
 
exceedingly complex and within the time allocated only a small pro­
portion of the many relevant factors, determinants and influences
 
could be considered.
 

The meeting concentrated upon broad issues of wide applicability,
 
though certain special cases deserving specific attention were brought
 
forward.
 

The questions asked were:
 

(1) 	What actions can the NGOs take or recommend: (a) individ­
ually or collectively independently of existing multilateral
 
or bilateral assistance agencies? or (b) in cooperation or
 
affiliation with one or more existing agencies?
 

(2) 	Is there a need for new institutional mechanisms to encourage
 
and enable a larger and more coordinated contribution from
 
the World's Scientific and Technological Community?
 

The existence was recognized of such effective existing organi­

zations as the Consultative Group on International Agricultural
 
Research (CGIAR) and the International Committee for Contraceptive
 
Research of the Population Council and their structure, mode of
 
finance and programmes of research were reviewed. The value of this
 
form of organized concentration of applied research effort was commend­
ed and the opportunities they offer for cooperation with other research
 
institutions, including universities in both developed and less
 
developed countries, was recognized. The intention of the CGIAR to
 
provide a new mechanism by which to strengthen national agricultural
 
research facilities in developing countries was welcomed.
 

It was specifically noted that no comparable organization exists
 
for the development of agro-based industries in developing countries
 
though it was considered that the Industry Cooperative Programme,
 
formerly administered by FAO and now operated as an independent NGO,
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provides a potential souce of advice and assistance for industrial
 

development and investment in developing countries.
 

Particular reference was made to the need for a greater sharing
 

of technological knowledge and experience by food and agricultural
 
industries in developed countries with infant industries in LDCs.
 

It was the consensus that a shortage of trained man- and woman­
power represents a more serious constraint to scientific and techn­
ological development than a shortage of financial resources. It was
 
therefore considered more urgent and more important to increase the
 
number and competence of managers of research and technology than to
 

establish a new consortium of donors. The classical patterns of
 
university training for degrees in Science do not provide the capacity
 
to manage, to determine priorities and select among alternative
 
technologies and courses of scientific action, or to translate
 
research findings into socially acceptable, economically productive
 

technologies.
 

It was emphasized that all applied research, whether in agricul­
ture food or industrial sciences must start with a thorough under­
standing of the opportunities and constraints, and the economic and
 

social environment of those who are to use and benefit from the applied
 
research. The rice breeder must fully comprehend the rice farmer; the
 
food technologist must work closely with the food processor and all
 
must understand the needs and resources of the intended consumer.
 

It was the prevalent view that too little attention is given to
 
the needs and attitudes of consumers and particularly to reducing the
 
drudgery that is imposed on the majority of rural women in developing
 
countries. Examples were given of simple milling technologies and the
 
establishment of village wood lots that eliminate the recessity for
 
rural women to spend most of their working lives in grinding grain and
 

searching for firewood. It was stressed that the needs of the small­
holder, whose resources for capital investment are very limited, should
 
be taken into consideration in all agricultural research programmes.
 

It was also heavily emphasized that efficient agriculture is the
 
basis of almost all successful and progressive economic development:
 
all nations should therefore assign a high priority and give dignified
 
recognition to the importance of the farmer, the food processor and to
 
scientists and technologists who work to improve agricultural pro­
duction, food distribution and nutritional well-being.
 

In agricultural research more attention needs to be given: (a) to
 

the post-harvest system; (b) to socio-economic considerations; (c) to
 
systems research that can indicate those production and production­
processing-marketing alternatives that are likely to provide greatest
 
and most stable returns at lowest risk.
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It was pointed out that not only cereals, roots and legumes should
 
be considered in post-harvest research, but that fruits, vegetables
 
and fish also deserve greater attention by scientists and technolo­
gists.
 

The specific problems of island and isolated communities deserve
 
special research attention with particular concern for multiple
 
cropping systems, improved land and water utilization. Throughout
 
the developing world studies of farm water management deserve much
 
higher priority among research workers.
 

It was considered that population to arable land ratios should
 
be of greater significance to planners than percentage rates of
 
natural population increase.
 

Though the continuation of research into new methods of family
 
planning is encouraged, for both males and females, social and ethical
 
factors cannot be ignored and in the long run significant decreases
 
in population growth will have to be preceded by improvements in
 
economic and social well-being.
 

It was suggested that a small secretariat either at ICSU or some
 
other suitable location could serve to encourage a greater and more
 
coordinated contribution from the world's scientific community.
 

In general there was optimism that the earth's food productivity
 
could be increased manyfold - but to achieve the full potential will
 
require continued research, higher investment and increased produc­
tivity by smallholder farmers, processors and distributors.
 

To realize this greater potential productivity, new technologies
 
including some degree of mechanization appears essential and therefore
 
research into small farm mechanization is a continuing necessity.
 

Some statements implied an inadequate degree of cooperation among
 
donors. Several examples of productive cooperation among donors were
 
cited. It was emphasized that in all these cases, the cooperation was
 
preceded by a clear definition of objectives and a programme of action.
 

It is recommended that more facilities be created for scientists
 
of different developing countries to meet regularly to define pro­
grammes of applied research which can be supported by consortia of
 

donors.
 

It was also the belief that the shortage of competent manpower
 
is a greater constraint to scientific and technological development
 
than inadequate funds for applied research and development.
 



The International Scientific Unions and learned societies repre­
sent an immense untapped resource of scientific competence: it is
 
recommended therefore, that a mechanism, possibly a small secretariat
 
at ICSU, be established by which to channel the scientific manpower
 
resources of the International Unions to programmes of research and
 
development where they are needed.
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POPULATION AND EMPLOYMENT
 

By 

R. Revelle
 

In order to diminish rural poverty new non-farming jobs must be
created. One critically important way to do this is 
to develop small
industries in market towns and small centres scattered throughout the
countryside. 
Wherever possible, these industries should be based on
indigenous materials, including agricultural products, and should be
designed to meet rural needs, including mechanization and the prepara­tion of products necessary to increase agricultural production.
 

Rural industries have sprung up spontaneously in some small cities
of the Indian subcontinent and these have been helped by government

or private agencies. Jobs in ferro-creteconstruction, kraft paper
manufacturing, diamond cutting and polishing, rug weaving, making of
dry foods such as "papar" and production of brown sugar, are among

the industries established by rural development agencies. 
 Some have

been created at an average capital cost of $500 per worker.
 

Preliminary surveys of human and natural resources are a necessary
prerequisite for such development. 
Depending on the situation,

mobilization of rural capital through farmer organizations and in
other ways; provision of outside credit; training of workers and
 managers in appropriate technologies; considerable increase in rural
energy supplies; 
and adaptation of existing technology to meet local
conditions, 
are also necessary. Possibilities exist for new industries
based on applied research which could lead to new technologies

especially adapted to local conditions. Technological innovations will
often be required in conventional industries in order to utilize avail­
able raw materials and production equipment.
 

A careful analysis of the entire national economy is needed in
each country. Because of 
the great diversity among developing countries,
different kinds of solutions will be required in different regions.
Moreover, different industries must be considered on a case by case
basis. In some industries, economies of scale are so great and the
needs for networks of suppliers of 
raw materials and distributors of
finished parts is so extensive that only large centralized plants in
large cities will be economically viable. 
Other industries where
economies of scale are relatively small and raw materials are locally

available can be appropriately established in the market towns and
small cities of rural areas. 
 In some countries, particularly in Africa
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and South America, the growth of large "primary" cities may already
 

have precluded development in smaller towns throughout the country­
side.
 

In these countries, rural employment may have to be provided
 
by the use of human labour to create the capital infrastructure of
 
roads, land and water resources for agriculture, forest and tree
 

plantations for energy, and development of resources for aquaculture.
 
These are examples of the use of human labour to create capital.
 
Although some mechanical equipment and material supplies will usually
 

be required, most operations can be accomplished by human work for
 

they consist largely of earth moving or various sorts of ma.tual
 
operations. However, every endeavour should be made to avoid drudgery.
 

Employment should not be thought of as an end in itself, but
 

rather as a means to attain greater equalization of incomes; to
 

enhance human dignity based on the freedom that comes from self­
reliance; and to raise average incomes through fuller use of human
 
resources in areas of widespread unemployment or underemployment.
 
Empirical evidence indicates that equalization of incomes acts as a
 
powerful force towards the stabilization of the population size.
 

Studies of the socio-economic factors affecting human fertility
 
show conclusively that employment and education of women can act as
 
a powerful force to lower the numbers of children per family. Educa­

tion that provides women with employable non-domestic skills appears
 
to be of great importance in giving women a sense of independence,
 
self confidence, and self reliance in decision-making which help them
 
to resist the pressures for large families that characterize most
 

traditional societies. Both employment and education help in improving
 
communication channels for women and in bringing them into contact
 
with modern attitudes, values, and information. Traditional "women's
 
work" in many rural societies of the developing countries consists
 
mainly of unalloyed drudgery - gathering wood, dung and straw for fuel
 
and feed for livestock, collecting and carrying water, cereal milling
 
by hand.
 

Recommendations
 

(1) 	Greater attention must be paid by funding and development agencies
 
to training of personnel for small industries - perhaps largely by
 

non-formal education on and off the job. Three kinds of manpower are
 
needed:
 

(a) 	trained technicians who are thoroughly familar with the
 
technology to be used;
 

(b) 	a skilled labour force;
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(c) 	managers who can deal with problems of marketing and pricing,
 
inventory and cost control, efficiency of energy used,
 
worker organization and plan layout.
 

(2) 	Analytical studies should be made of economies of scale in differ­
ent industries and for different technologies, as a base for rational
 
development of labour in intensive, capital-saving large-scale urban
 
industries and complementary smaller scale industries in country
 
towns and small cities.
 

(3) 	Development agencies should employ a multiple approach including
 
the following in the use of science and technology for creation of
 
rural industries:
 

(a) 	Applied research in the natural sciences to create the
 
basis for new industries;
 

(b) 	Adaptation of existing technology and innovation where
 
necessary to meet local social and environmental conditions
 
and to utilize available resources;
 

(c) 	Development of technological and managerial skills in the
 
rural labour force;
 

(d) 	Social science studies including market and other economic
 
analysis to guide the choice of rural industries and
 
technology.
 

(4) 	Every effort should be made to provide paid employment opportuni­
ties for women in both urban and rural industries and to equip them
 
with employable skills including functional literacy and further
 
education.
 

55
 



FOOD and EMPLOYMENT
 

By 

J. D. Drilon, Jr., and 0. Galal
 

The Group concentrated on recommendations that may be related
 
to the following:
 

(a) Possible international mechanisms for generating and
 
mobilizing science and technology for development;
 

(b) Roles the non-governmental science and technology communities
 
could play to provide and enhance incentives for and reduce
 
constraints on development and application of science and
 
technology for development, and
 

(c) Actions that might be recommended to UNCSTD.
 

The importance of food as one of the basic human needs and as
 
a factor relevant to employment was emphasized. Labourers in the
 
industrial and agricultural sectors in developing countries have
 
seriously low levels of nutrient intake, and pre-school children and
 
pregnant women are particularly vulnerable to a lack of appropriate
 
food in the right balance.
 

Assuming that high population growth rates will continue to
 
introduce large numbers into the labour force, in the developing
 
countries, there will be an increased need to ensure that adequate
 
employment opportunities are generated.
 

If this trend is accompanied by a flow of population from the
 
rural areas to the urban areas, leaving less people in the rural
 
areas to produce food, and concentrating large numbers in the urban
 
areas, it will create or add to such problems as unemployment, under­
employment, inadequate public services in health, education, peace
 
and order, and environmental problems.
 

In this regard, there is on the one hand an apparent need to
 
develop for the rural sector the capacity to retain as much of its
 
population as possible, and this means the capacity to achieve and
 
maintain reasonably high agricultural productivity and the capacity
 
to generate viable additional, off-farm employment. High agricultural
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productivity, particularly in food, should lead to more employment
 
and higher income, but the small size of the land holdings of most
 
farmers in developing countries will limit this. Because of this
 
limitation there is a need for the small farmers to have additional
 
sources of income, and for the landless to be able to obtain non­
agricultural work. There is the additional need to generate employ­
ment opportunities in the urban sector to accommodate the influx of
 
migrants. Obviously, a balance must be sought between the attractive­
ness of the rural areas and the urban areas.
 

Recommendations
 

(a) More attention should be given to nutrition as a considera­
tion in the planning and educational processes. In a
 
developing country, food planning should begin with an
 
appreciation of the nutritional requirements of the country
 
and the country's resource capacity to respond to these
 
requirements. In the country's educational system,
 
provision should be made to instill, at various levels, the
 
importance of nutrition and the ways of meeting nutritional
 
requirements, into all parts of the population. It would
 
be necessary to employ a wider spectrum of disciplines and
 
expertise in the planning and educational processes, parti­
cularly in relation to food.
 

(b) 	Technological improvements toward higher productivity and
 
small scale techniques should be fostered and promoted.
 
These should receive the conscious attention of scientists
 
and technologists, particularly because large scale tech­
niques appear to be of current interest in the developing
 
countries. A significant part of the manpower training
 
programmes for developing countries, conducted by government
 
or non-government entities, should be devoted to such
 
techniques.
 

(c) 	In creating technologies, scientists and technologists
 
should consider employment as an objective and should con­
sider this together with other objectives such as productiv­
ity, income, growth, and equity.
 

(d) 	In generating food production technology, the people involved,
 
particularly farmers, should be consulted in order to ensure
 
that the technology generated is better understood and more
 
easily adopted. Experimentation at the farmers' level
 
should be encouraged. Agricultural research institutions
 
should show the way.
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(e) 	Mechanisms should be invented, devised or improved to
 
deepen the understanding in both the industrialized and
 
developing countries about the technology of generating
 
and spreading technology for development. Two examples
 
that come to mind are: (i) information systems that can
 
be useful at the global, regional and national levels;
 
and (ii) national research systems capable of adapting
 
technologies developed by the international agricultural
 
research systems, as well as creating indigenous technology.
 

(f) 	The participation of the non-governmental organizations in
 
assisting the total development process through science and
 
technology, particularly in the food sector, should be
 
promoted. The experience, expertize and flexibility of
 
some of these organizations will enable them to make
 
effective contributions to the total effort. Two areas
 
in which NGOs can provide effective inputs are: (i) the
 
organization and operation of funding agencies that can,
 
with the flexibility usually associated with the private
 
sector, provide assistance to science and technology
 
programmes; and (ii) the provision of independent assessment
 
services required for maintaining the viability of various
 
efforts in science and technology for development.
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THE BIORESOURCE POTENTIAL
 

By
 

C. G. Heden and Y. Yuthavong
 

A systems approach and an ecological outlook is needed in view
 
of the diverse impact areas: food, energy and environment, and
 
considering the potential of integrated systems (for example solar
 
oxidation ponds for waste recycling and aquaculture, composting for
 
mushrooms cultivation, biogas production for fuel and fertilizer,
 
etc.), for improved health and for functionally oriented education at
 
all levels, particularly in the rural environment. A trans-disciplinary
 
effort is obviously essential in the bioresource area which is highly
 
relevant to developing countries since most of them have access to
 
four under-utilized resources: solar energy for photosynthesis,
 
high temperatures for accelerated bioconversions, large amounts of
 
agricultural residues and finally a wide range of micro-organisms
 
awaiting domestication. However, scientists and engineers in the
 
industrialized countries should also pay greater attention to the
 
bioresource problems of the developing countries, because this
 
would give them an experience that can be highly relevant to the
 
development of the "equilibrium technologies" which their own
 
countries might need when the easily available hydrocarbon sources
 
have been exhausted. A co-operative effort of scientists and
 
engineers from both developing and industrialized countries could
 
have a strong synergistic effect.
 

The exploration and identification of bioresources require
 
greatly iihcreased efforts in taxonomy, and in several other
 
disciplines of the life sciences. The wild flora is extremely
 
rich and diverse, and only a small fraction is utilized at the present
 
time. A systematic search would not only provide more varieties
 
for use, but it would also make possible a more efficient utilization
 
of the traditional varieties. Exploration of traditional practices
 
could also be very useful, as has been shown in the case of
 
indigenous fermentations in Asia. The tempeh fermentation of soybeans,
 
for instance, gives rise to a nutritionally significant enrichment
 
of vitamin Bl2 and it saves fuel by reducing considerably the cooking
 
time. Increased efforts should also be directed towards studies of
 
unconventional species, such as the winged bean and certain leguminous
 
trees for food, forage, and fuel.
 

Conservation of gene pools must be given high priority in view
 
of the rapid spread of mono-cultures. In this regard, the efforts
 
of the International Biological Programme of FAO and
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the World Data Bank on Micro-organisms and the World
 

Federation of Culture Collections must be encouraged. They try
 

to prevent loss and to ensure efficient use of significant genetic
 

stocks of certain micro-organisms. It must be emphasized that gene
 

pool conservation must be a dynamic and not a static effort. Its
 

similarity to the operation of a museum or bank is limited to the
 

need to keep the holdings in perfect order. The process of
 

collection and storage is itself a source of variation in the genetic
 

make-up, and the ideal culture collection should maintain and
 

characterize the material for its properties of practical
 

importance. These collections form one of the main sources for
 

genetic improvement by selection and breeding. The significance
 

of breeding efforts and applications of genetic engineering to the
 

LDCs should not be underestimated.
 

or
 
"modernization" should be minimized through the study of ethoecology
 

Information losses through ecological stresses 


i.e. through investigations of the practices and behaviour of local
 

people and animals.
 

Conservation of the biomass produced can be achieved by various
 

means that deserve increased attention: pest management, post­

harvest technology including transport and refrigeration as well as
 

the prevention of losses in storage and processing, utilization of
 
"waste" materials, etc. However, in the removal of materials from
 

so 


environment is not overexploited, resulting in depletion of trace
 

elements or in a deterioration of the soil structure. This is
 

especially important in areas where the essential inorganic nutrients
 

are already at a marginal level, or where erosion is significant and
 

the soil is prone to laterization.
 

the site of production caution must be exercised that the
 

The soil and its fertility must be conserved by the reduction
 

of massive deforestation, already occuring in many developing
 

countries and beginning in others. In this effort, continuous
 

monitoring of various soil constituents is essential, and is a
 

subject suitable for cooperation with countries that have the
 

sophisticated equipment which is sometimes necessary.
 

Improvements in bioproductivity can also be expected as a
 

consequence of cooperation focused on appropriate biotechnology.
 

This could range from the development of simple solid phase fermenta­

tions, such as that designed for starch upgrading at the village
 

level, to industrial applications of enzyme engineering or computer
 

technology used, for instance in water and fertilizer management
 

or in numerical taxonomy applied to ecological problems. The
 

bioengineers in the industrialized countries should be exposed to
 

the need to translate complicated laboratory devices into robust
 
Their counterparts in the
equipment that will stand up to field use. 


developing countries should appreciate the fact that it is a
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greater intellectual challenge to develop methods that work well in
 
the hands of uneducated people than those which require advanced
 
training. Practical experience gained over centuries should be
 
respected and indigenous creativity carefully nursed.
 

A stepwise development process built on a reinforced
 
agricultural base, first giving rise to cottage industries and then
 
to advanced systems for decentralized bioresource upgrading is an
 
important goal which underlines the need for a multi-disciplinary
 
approach and for international cooperation. This could take the
 
form of a series of activities ranging from breeding and development
 
of polycultures in agriculture, via extraction and purification of
 
natural products, such as essential oils or pharmaceuticals, to
 
advance technologies like submerged tissue culture.
 

Plant tissue culture also deserves great attention as a means
 
to speed up breeding and to produce new hybrids. A focus on major
 
cash crops is natural and could give a developing country a
 
scientific leadership of the type already attained in rubber research.
 

Simple, more efficient, and easily applicable biogas plants
 
suitable for large scale deployment in the rural areas of poor
 
countries should be developed. An impressive number of units is
 
already operating in Asia, but there is still much scope for
 
contributions from microbial ecologists and geneticists and from
 
creative engineers all over the world.
 

Basic research relevant to biological nitrogen fixation, to
 
photosynthetic processes and to salt and temperature tolerance can
 
all lead to far reaching consequences for bioresource utilization.
 
In fact, the present dynamic interactions between genetic
 
engineering, fermentation technology, and enzyme engineering might
 
rapidly translate scientific breakthroughs in any of these areas
 
into tehcnological "quantum jumps" with dramatic socio-economic
 
consequences.
 

The speed of progress in the bioresearch field will depend on
 
many factors. Will the developing countries be able to create
 
a scientific infrastructure capable of developing a long-range
 
bioresource strategy? Will this strategy generate a suitable base
 
not only for advanced biotechnology but also for indigenous creativity?
 
And finally, will the industrialized countries realize the value of
 
the knowledge they would gain by directing some of their research
 
potential to the bioresource related problems of the LDCs. The
 
complexity of those problems and the linkages between the solutions
 
of the various sub-problems in the food, fuel, and fertilizer areas
 
and related to the health and environmental issues makes it essential
 
to establish advisory structures that cut across the traditional
 
borderlines between ministries and specialized agencies.
 
Nongovernmental bodies like the International Institute for Applied
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Systems Analysis (IIASA), the International Cell Research Organization
 
(ICRO), the International Federation of Institutes for Advanced Study
 
(IFIAS), the International Association of Microbiological Societies
 
(IAMS), the International Institute for Environment and
 
Development (lIED), the Society for International Development (SID),
 
etc., play a significant role in this regard,.but regional or even
 
national bodies might be helpful. Certain areas like microbiology
 
and chemistry can also play an important catalytic role in various
 
transdisciplinary efforts. In such cases it is tempting to
 
visualize that they will follow the lead given by the Consultative
 
Group on International Agricultural Research (CGIAR) which now
 
supports nearly a dozen local research centres. This development
 
has in fact already started in microbiology which seems to be moving
 
in the direction of a Consultative Group on International Applied
 

Microbiology (CGIAM).
 

Recommendations
 

(a) Increased efforts should be made to explore new bioresources
 
and to optimize the use of those that are already recognized. The
 
International Biological Programme (IBP) and the Man and the Biosphere
 
Programme (MAB) have begun transdisciplinary studies, in these
 
fields, but current threats to the environment and the opportunities
 
for basic research in fields like biological nitrogen fixation and
 
photosynthesis underline the need for extended cooperation between
 
the industrialized and the developing countries.
 

(b) Training and research relevant to improved bioresource
 
utilization for the benefit of poor people, particularly in rural
 
areas, should be stimulated.
 

(c) The establishment of networks of naional or regional bioresource
 
development centres should be accelerated and their activities
 
coordinated by appropriate consultative groups having the resources
 
necessary to identify problems, to set priorities and to initiate
 
appropriate research.
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.ROLE OFYSCIENTISTS AND TECHNOLOGISTS
 

IN THE DEVELOPMENT PROCESS 

By
 

Y. Nayudamma
 

The subject under discussion is not what others should be doing,
 
but, what is it that we ourselves as scientists and technologists
 
should be doing:
 

a) 	Make your presence felt - establish a scientific
 
community - have an opinion to be heard and treated
 
with respect by all concerned.
 

b) 	Win the confidence of your clients - industry,
 
government, leadership and people.
 

c) 	Make friends with your clients, understand their
 
needs and demands; put your suggestions in the
 
language they understand and demonstrate practically
 
how science and technology can be used with
 
advantage as deliberate tools for development.
 

d) 	Recognize their social responsibility.
 

While doing the above:
 

Scientists should recognize development as a continual
 
developing process; development and technology choices are related
 
to focal social values; social values differ from society to
 
society and, therefore, new or alternative sciences and technologies
 
are needed.
 

Higher productivity through technology has no meaning if the I
 

people have no purchasing power and if the net gains are not
 
equitably distributed.
 

There can be no better focal social values than self-reliance
 
for a man to live with a sense of values of human dignity and-in
 
harmony with his environment.
 

Scientists should recognize their own limitation, recognize they
 
are as irrational as others, conditioned by and not to be on tap or
 
on top but to work with all concerned.
 

63
 



Scientists should develop indigenous competence:
 

a) 	to collect information, assess, and choose the right
 
technologies - indigenous or imported: the ability
 
to discern is most important in decision making;
 

b) 	to generate, mobilize, transfer, utilize technologies
 
relevant to development goals.
 

Improve the environment to promote and to catalyse creative,
 
innovative, inventive attitudes within the learned institutes and
 
among the people.
 

If technology and development is for people, then people should
 
be involved in the process. How to motivate them to form this process
 
should be examined. Technology needs to be coupled with social
 
technology.
 

Development is a contiquing and dynamic process. It is
 
absolutely necessary to distinguish between purely material
 
development as opposed to development based on the value system of a
 
country. The latter kind of development is to be preferred. Only
 
when the basic value system is respected will the development
 
structure have a solid foundation and not totter on unsound
 
groundwork.
 

While it is true that technology can increase productivity it
 
does not automatically increase the purchasing power of the
 
population in general in a country. It is only when the increased
 
productivity is associated with an equitable distribution of the
 
benefits thereof that it will result in overall development leading
 
in turn to self-reliance.
 

It is a peculiar situation that in many developing countries,
 
poor tradesmen skilled in particular trades are more self-reliant
 
than even graduate students who are generally at a loss when they
 
begin to work. This brings sharply into focus the inadequate
 
training of the educated youth and the unfortunate lack of links
 
with real life situations in the education system.
 

In the developing world in particular scientists and technologists
 
have not yet gained the confidence of the politicians and the people.
 
This is partly due to the elitism of science. It may be necessary for
 
the scientist to 'demystify' science so that there is a greater
 
understanding of scientific methodology and of the scientist
 
himself. The S&T community should avoid taking up the role of the
 
'big brother' and of preaching to the non-scientist. A more
 
understanding and sympathetic approach will result in much greater
 
acceptance of the scientists as an integral part of the community as a
 

64
 



whole. If this is not done, the scientists will only cause distrust
 
and rejection.
 

The scientists and technologists have a significant role to
 
play in the process of technology transfer. In order to provide for
 
a smooth transfer of technology, the S&T community must be in a
 
state of readiness and preparedness to absorb such technologies.
 
When the S&T community plays an adequate role in transfer of
 
technology, it will also be capable of sustaining technical
 
entrepreneurship in the country. The-technical entrepreneur can
 
contribute a great deal to the overall process of development by
 
providing the necessary broad-based infrastructure.
 

The S&T community can play a major role by functioning as a
 
link between the politicians who articulate the needs and aspirations
 
of the people and the economists who provide the basis for
 
development planning.
 

The developing countries can assess different alternatives and
 
options available to them through teams of scientists in which all
 
relevant disciplines are represented. Managers, economists,
 
politicians and other social scientists should also form part of such
 
teams. Such Inter-disciplinary teams can play a vital role in using
 
modern science and technology for the discernible benefit of the people.
 

The need for a positive contribution from the social scientists
 
to the development planning in a country is only recently being
 
understood. It may be said that to some extent the non-involvement
 
of the social scientists (economists, sociologists, political
 
scientists) in such processes has been the cause of the limited impact
 
of science and technology on society so far. A feed back mechanism
 
for keeping people informed about the progress of development
 
projects would go a long way in improving the success of future
 
efforts.
 

Engineers and technologists have to receive as an integral part
 
of their education and training, an awareness of the possibilities
 
of exploitation of local resources. Today, it is essential that
 
engineers be able to work as partners in multi-disciplinary teams so
 
as to provide solutions best suited to local conditions rather than
 
the best technological solutions. Given such a clear mandate, the
 
engineers will be able to take the prevailing infrastructure into
 
account and modify the options accordingly.
 

While considering different options for technology, it is
 
imperative that the use of existing technologies should first be
 
considered. If already existing technology is unable to meet the
 
needs, adaptation of the technology can be attempted and if this
 
also is insufficient, research and development need to be undertaken.
 
The organization of resource specific centres merits careful attention.
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The transdisciplinary nature of the development process is a
 
fact of life. It requires tremendous organizational skill to create
 
a transdisciplinary team and such a team needs motivated leadership.
 

Since most education and training programmes are discipline-oriented,
 
it is necessary to provide adequate opportunities for a smooth
 

transition from such areas into transdisciplinary teams. The
 
formation of such teams can be catalysed by providing well-defined
 
and clear goals. The participating scientists in such teams should
 
also be offered adequate rewards for such work which will tend to take
 
them away from their well-defined secto:al disciplines.
 

The scientists and technologists can play a significant role by
 
providing the necessary inputs into revising the curricula and
 
training methods keeping in view the changing environment, develop­
ments' needs and available resources.
 

In any discussion of the role of scientists and technologists
 
in the development process, the importance of fundamental research
 

cannot be forgotten. While the actual extent of support for such
 
research will necessarily depend on the total resources available in
 
a country, a complete negation of the study of basic sciences will
 
have the effect of lowering self-confidence and self-reliance to a
 

very low level.
 

Recommendations
 

a) 	Every country should establish or strengthen national
 
research councils which would lay down priorities,
 
take steps for the conservation and rational utilization
 
of natural resources and guard the interests of the
 
country's scientific community.
 

b) 	International centres of advanced research should be
 
established or strengthened, preferably in developing
 
countries with the aid of international donor agencies.
 
Such centres can undertake intensive research programmes
 
on topics related to immediate local problems and also
 
act as centres of excellence where scientists can refresh
 
their thinking by contact with scientists of high calibre,
 
both from neighboring developing countries and the
 
industrialized countries.
 

c) Strong social sciences establishments should be set up
 
in the developing countries so that the minimal critical
 

masses of social scientists may be created for carrying
 
out their role effectively. Such centres should be linked
 
together on the basis of an international networking
 

principle.
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d) 'Hobby-centres' should be created at schools to provide
 
an opportunity for children to learn from a very young
 
age, to work with their hands because this provides
 
an excellent base for later engineering and technological
 
education.
 

e) 	Transdisciplinary teams drawn from a horizontal or
 
diagonal mix from the vertically oriented individual
 
diciplines should be created with well identified goals
 
and pre-determined award/reward systems.
 

f) 	Centres for alternatives should be established in the
 
developing countries which would be manned by groups of
 
scientists from all disciplines and will be charged with
 
the responsibility of assessing and recommending suitable
 
technological options against the backdrop of the
 
development scenario in the country.
 

g) A cadre of engineers, economists and, where relevant,
 
other social scientists should be created, which would
 
be capable of advising the governments on technology
 
needs and options. Linking of such cadres on an
 
international basis would be a necessary and desirable
 
feature.
 

67
 



NATURAL SCIENCES
 

By
 

D. A. Bekoe
 

In the technical aspects of using technology for development

(i.e. upgrading of indigenous technology, the transfer and absorp­
tion of technology and the creation of new technology) the role of
 
the basic sciences cannot be overemphasized. Training in the basic
 
sciences helps us to keep an open mind and provide the fertile soil
 
in which technology can grow. 
Research in the basic scienccs keeps

training programs alive and contemporary and provides the basis
 
for developing the technological capability necessary for the
 
application of science and technology to development. In many

instances it can provide essential information for direct applicatior

particularly in such areas as identification of indigenous plant

and microbial resources of potential agricultural and industrial
 
importance.
 

Development is a national issue, and each country must have
 
the capability to make its own decisions. 
Each country must
 
therefore do some basic research, otherwise its sovereignty will
 
be at risk.
 

The resources available vary considerably from one country
 
to another: human, financial and natural. 
 Each country must
 
tailor its basic research to the unique set of resources available
 
to it. 
 Where financial and human resources are too meager to deal
 
with identified basic science problems (e.g. astronomical research
 
in high altitude locations, seismology, etc.) collaboration with
 
other countries should be sought. 
Where these constraints are not
 
so 
severe, it is still considered necessary that basic research
 
in the LDCs should be oriented in some way to support work on
 
urgent problems of development, althought it is recognized that
 
some outstanding scientists need not be restricted in this way.

The presence of these outstanding scientists in the country,

whether they are engaged in oriented or entirely free research,
 
provides a national intellectual resource which helps to retain the
 
country's scientific manpower; 
they are also crucial in the creation
 
of new technology and in many aspects of the transfer of technology.
 

The justification whether to do basic research or not 
is not
 
always obvious. It is relatively easier in the biological sciences
 
than in the physical sciences. But whatever the case, many of the
 
best scientists need to do oriented research because there are so
 
many problems to solve and so 
few scLentists to deal with them.
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One continuing problem of scientific manpower is the drain into
 

administrative and managerial positions in the same country or to
 

scientific opportunities outside the country. The former can be
 
beneficial where the numbers involved are relatively modest and
 
where it results in greater scientific input into the political
 
decision-making process. The external drain has two aspects:
 
the pull of opportunities abroad and the push of lack of prospects
 
at home.
 

The following recommendations emerged:
 

1) These councils must provide a mechanism for harnessing 
the talents of the national scientific community for 
tackling urgent problems, and planning for the future. 
The council should determine research priorities in the 
light of the unique mix of resources and environmental 
characteristics, and provide funding accordingly. 

2) The national research council should concern itself with 
the welfare of the nation's scientists and help reduce 
the brain drain. 

3) The Council should pay particular attention to the 
conservation and rational utilization of natural resources. 

Special interest must be taken in the damage being done 
by the careless dissipation of tropical forests. 

4) In tackling critical world wide problems of the depletion 
of energy resources, desertification and other environmental 

consequences of human activity, international collaboration 
must be actively sought. In some areas, particularly 
tropical helminth diseases, active national programs of 
basic research should be stimulated, since they are 
unlikely to receive adequate attention elsewhere. 

5) International (regional or world wide) centres of advanced 
research should be encouraged and strengthened as a way 
of combatting the brain drain. 
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SOCIAL SCIENCES
 

By
 

S. Szalai and R. Lambert
 

The Group examined the role of social scientists as
 
professionals in development-related activities, with special emphasis
 
on those aspects that have an important international dimension.
 
With these constraints and emphases in mind, the Group reached the
 
following conclusions and makes the following recommendations:
 

The domain of social science in development activities is
 
all-encompassing. Development itself is a social science concept.
 
We are surrounded by examples of the importance of characteristics of
 
the society, the economy, the polity, values and attitudes on the
 
trajectory of development: missing prerequisites, unanticipated
 
obstacles, the consequences, both disastrous and benign, of simple
 
inventions. Hence science and technology must be interpreted to
 
include social science. This will become increasingly apparent as
 
attempts are made to bring specificity to the notion of "appropriate"
 
technologies. Social scientists will be needed to help inform the
 
public about what is and is not appropriate in a particular society.
 
It will also become increasingly important as attention shifts from
 
planning to the effect of that planning on the people to be served.
 
At the stage of implementation, the cutting edge of change, the
 
contribution of the social sciences is crucial. In spite of the often
 
stressed importance of social and economic matters the Group noted
 
that social science is rarely included in or given prominence
 
(including in UNCSTD itself) in considerations of science and
 
technology.
 

While there has been a substantial amount of work done on
 
development policy by social scientists, their involvement, with the
 
possible exception of the economists, has been spotty, sporatic,
 
non-cumulative, and of uneven scale and quality. This has meant
 
that the planning process has often lacked important dimensions that
 
the various social sciences might contribute and that the growth
 
has been stunted of those segments of the social science disciplines
 
which might be specially concerned with development.
 

Hence, in view of the enormity of the problems, of the short
 
time span within which answers are required, and the young but
 
encouraging growth trajectories of the social sciences as they
 
relate to development, a major emphasis will continue to have to be
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placed on research. Research serves as the great training school for
 

scholars in the field of development as well as contributing to the
 
advancement of knowledge. In any case, it is essential that social
 

scientists increase their participation in development planning and
 
its implementation. A wider spectrum of social scientists must be
 
brought into development planning as early and active participants,
 
not just ex post facto critics.
 

The growth of the development-relevant technology of social
 
science would be especially enhanced by the participation of social
 

scientists as part of a team focused on a localized, specific
 
project from the initial stages of planning through the implementation
 
stages. Examples of the educational effects of such an experience
 

were drawn from the planning for human settlements and the
 
improvement of rice-growing technology. The Group felt that such
 
experience would be especially useful to improve the contributions
 

of social scientists, particularly in those areas of change which
 

require many people to act in a desired way in contrast to
 
developments which can be accomplished by central decisions. In
 

addition to the possible contribution of such experiences to the
 
success of individual projects, they must also be harnessed to
 

strengthen the parent disciplines. Unlike many of the natural
 
sciences, the basic unit in the social sciences is still the
 

individual and not the centre or the laboratory or the institute.
 

This fact, combined with the emphasis upon experience in particularist­

ic, localized projects puts a heavy premium upon the creation of:
 

i) efficient interlinking communication networks; ii) mutual sharing
 

of experience; and iii) periodic consolidation of experience to
 
make more cumulative the contribution of this experience to the
 

discipline and to the creation of a truly international social
 
science. International agencies must be especially alert to the
 

promotion of this cumulative growth process and to ensure that the
 
widest range of social scientists in the most varied development
 

situations can contribute to the dialogue. The role of che
 
professional associations and the existing coordinating bodies for
 
social sciences research are natural vehicles for some of these
 

activities. One of the main concerns of such a network would be to
 

supplement experience in individual situations by comparative
 

research, and to link the localized, micro-studies to the overall
 

theoretical superstructures of the disciplines.
 

While all of the above considerations hold true for social
 
scientists in both the industrialized and developing worlds, the
 

Group was concerned with problems that were special to developing
 

areas and/or to relationships between them and their colleagues in
 
the industrialized countries.
 

The first priority has been and should continue to be the
 

development of strong social science establishments within the
 

developing countries. In many countries, the immediate need is to
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create the minimal critical mass of social scientists to carry on
 
effective work. In others, social science is well enough developed
 
to begin to create a national or an ethno-social science attuned to
 
the special needs of the group or nation. There were many
 
expressions of concern about the imperfection of the fit of Western­
based social science technology to the immediate needs of social
 
scientists in developing countries and of the inadequacies in the
 
training given to students from the developing countries in
 
universities in the metropolitan countries. Examples were given of
 
the disfunctional effects of the ever narrowing focus in education
 
as a student moves from an early generalist training to the pinpoint
 
specificity of the doctor dissertation particularly because the
 
developing countries need more research generalists. Other examples
 
given were the lack of preparation for participation in a team
 
endeavour as contrasted with individual work and the inappropriateness
 
of the level of research technology taught in graduate schools when
 
compared to the field situation in developing countries.
 

It was felt, however, that there is still an immense contribution
 
to be made by social scientists in the industrialized countries, that
 
for the forseeable future a major part of the advanced disciplinary
 
training would take place there, and that the developing countries
 
have a stake in helping to orient training institutions more closely
 
to the needs of developing countries by providing mechanisms for the
 
feedback of their own experiences of development into the international
 
scientific community, including the training institutions in
 
industrialized countries. Since this type of feedback goes against
 
the grain in the flow of most current development information transfers,
 
special attention will have to be paid to encouraging it.
 

In closing the Group reaffirmed its commitment to making
 
social science more participatory, more relevant and better equipped
 
to serve the needs of development.
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TECHNOLOGY and ENGINEERING
 

By
 

J. Pickett and B.C. Sekhar
 

Engineers have a particularly important role to play in the
 

application of science and technology to development because of the
 

operational (practical) character of their work. It is desirable,
 

therefore, to improve the social recognition given to engineers compared
 

with that given, for example, to doctors and administrators.
 

It was suggested that the professional training of the engineer ­

whether received in an industrialized or in a developing country - led
 

him or her to recommend the technically most efficient technologies
 

for use in developing countries, even when these could not be fully
 
justified on economic and social grounds. This suggestion led to two
 

reactions: recognition of the need to infuse engineering training
 

with a critical element which would lead engineers automatically, for
 

example, to be conscious of the possibilities of local resource ex­

ploitation and to educate decisiontakers in the range of choices open
 

to them; it was argued that engineers work to a specification, so that
 

inappropriate design reflected inappropriate specification for which
 
managers, engineers and customers (i.e. government agency or private
 

firm) are responsible. Specifically, it was claimed that if engineers
 

clearly understood that they were being asked to solve an employment
 

problem as well as an engineering one, the outcome of their work would
 
be different.
 

A plea for realism was widely supported. It was suggested that
 

the time horizon to be entertained should not go beyond the end of the
 

century, and that emphasis should be placed on things that could be
 

done quickly - even if this meant neglecting fundamental education
 

initially and aiming for the quick "conversion" of existing engineers.
 

In the same spirit, it seemed logical (and economically desirable) to
 

order the approach to technology policies sequentially by first aiming
 
to improve choice from among existing technologies, then turning to
 

adaptation and subsequently to research and development.
 

The importance of longer-term measures - including actions in the
 

schools to enable children to acquire manipulative skills and in the
 

universities to improve the "relevance" of the curricula - was
 

also urged. It was agreed that, resources permitting, short and
 

long-term objectives should both be pursued. Since, however, the
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future comprises the outcome of a series of short-term decisions, it
 
was recognized that the short and long-term aims should be mutually
 
consistent. In this regard it was pointed out that lack of agreement
 
on development goals could be a complicating factor.
 

A distinction was drawn between that part of the engineer's
 
training which was in the field of science and that part which was an
 
art. The science (principles) part should be uniform and rigorously
 
taught; the art part offered scope for re-orientation. In this regard:
 

a) 	the need to make and potential for making the engineer

'"environment"conscious was described in persuasive
 

detail with respect to Malaysian rubber, which has won
 
acceptance as an engineering material;
 

b) 	reference was made to strategic planning as a method
 
for ensuring, in the light of comprehensive evaluation,
 
that objectives were really desirable even when obtainable
 
(e.g. such evaluations might reveal that difficult technical
 
problems were soluble but the cost of the solutions
 
unacceptably high);
 

c) 	the need to give engineers experience - vicariously through
 
manuals and directly by field work - before and at the end
 
of their university training was stressed; and
 

d) 	it was agreed that developing countries should have faith
 
in their own engineers, since they necessarily obtained
 
"relevant" experience.
 

The need for engineers to work in multi-disciplinary teams was
 
recognized; it was proposed that several such teams should be
 
constituted internationally to review selected engineering projects
 
in developing countries to discern and make recommendations for
 
using the lessons of experience.
 

In discussing further provision for re-orientation, reference
 
was made to regional centres and the question raised as to whether
 
agricultural centres offered relevant models, although some doubt
 
was expressed on this point. It was also suggested that institutions
 
could be organized on a resource-specific, specialized basis.
 

Recommendations
 

These are set out baldly, seriatim and not necessarily in order
 

of priorityt
 

a) 	Arrangements should be made for an internationally
 
organized provision of relevant "kits" for use in developing
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country schools which'would promote manipulative skills and,
 
engineering imagination;
 

b) 	Resource-based activities should, whenever they do not now
 
efficiently exist, be organized in selected centres for such
 
things as cotton, jute, wool, other fibres and industrial
 
raw materials. Such centres should have an international
 
character, funding and management and their staff should be
 
drawn from developing and developed countries alike. Where
 
possible, the centres should explicitly require industry­
government cooperation and should involve universities in
 
their work. Given the importance of markets and marketing,
 

the 	centres should reflect consumer and producer interests;'
 

c) 	Provision should be made to improve the training of engineers.
 
In the universities this could be done by adding an appro­
priate class on development issues to the regular curriculum.
 
For already trained engineers short (say 12 week) courses
 

could be designed. Where these could now be offered by
 
developed country institutions, international provision
 
should be made for linking such centres with developing
 
country counterparts in order to develop an indigenous
 
training capacity. In this regard also appropriate manuals
 
should be prepared and distributed to consultants, etc.;
 

d) 	In recognition of the importance of bringing engineers
 
actively and explicitly into the development process, inter­
national provision with national agreement and support should
 
be made for the creation of a small cadre of engineers, eco­
nomists and where relevant other social scientists capable
 
of advising government and others on technology and develop­
ment. Members of these cadres should receive international
 
conditions of service and should be drawn from different
 
countries as well as different disciplines to get maximum
 
benefit from cross-fertilization;
 

e) 	On the basis of a critical examination of technical education
 
in selected developing countries, ways of improving technical
 
education should be devised particularly by developing expli­
cit training links with industry including notably multi­
national corporations. Part of the aim would be to create
 

courses based on the "sandwich" principle;
 

f) 	It should be recognized that the sympathy and contribution
 
of industry is as important to the harnessing of science and
 
technology for development as that of universities and govern­
ment, so that steps should be taken to evoke and exploit this
 
industrial potential, initially by involving industrialists
 
from developed and developing countries; and
 

g) An engineering group should be kept in existence.
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TRANSDISCIPLINARY PROBLEMS
 

By.
 

Lee 	Kum Tatt
 

The meeting agreed that all development processes, whether at a
 
local or universal scale, are transdisciplinary. It is essential to
 
bring together scientists and technologists of different disciplines
 

to do transdisciplinary work. The following necessary ingredients
 
to achieve this objective were discussed:
 

a) Organizational skill; 

b) The need for a challenging problem to be identified; 

c) The need for top leadership, which is difficult to find or 
develop; 

d) The need to attract the best people to be the team so that 
there is an excellent disciplinary home base to build upon; 

e) Team members must have specific and clearly spelt out tasks 
to perform; 

f) The transdisciplinary work must take into consideration the 
social, economic, cultural and value systems of-the environ­
ment. 

The problems for transdisciplinary work raised by scientists from
 
the developed countries are:
 

a) 	A network of interdisciplinary groups should be established
 
some of these are already in existence - to foster trans­
disciplinary work;
 

b) 	There must be critical reviews of transdisciplinary research,
 
programmes by competent individuals or bodies;
 

c) 	As funds are normally allocated for monodisciplinary work,
 
it may be necessary to find means of obtaining funds for
 
transdisciplinary work;
 

d) 	Incentives and rewards for scientists engaged in trans­
disciplinary research work must be sufficient;
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e) 	The perception and integration of knowledge in trans­
disciplinary work, taking into account the philosophy and
 
value system of the environment, must be developed.
 

On the other hand, members from the developing countries felt
 
strongly that the following fundamental problems exist:
 

a) 	Identification of transdisciplinary problems requiring
 

solutions;
 

b) 	Lack of research funds;
 

c) 	Lack of the appropriate mannnao "f Art f-rarfli1linary 

work; 

d) 	How to form the critical mass necessary for transdisciblinarv
 
work;
 

e) 	Developing countries cannot afford to set up transdisciplinary
 

institutions.
 

The meeting unanimously agreed that a motivation and incentive
 
scheme is very necessary for workers of transdisciplinary research
 

programmes. The following views were specifically expressed:
 

a) 	Recognition should be given to people working in trans­
disciplinary fields, either in the form of financial rewards,
 

publications, recognition by peers, etc. The present reward
 
system is largely focused along monodisciplinary lines.
 
Researchers engaged in transdisciplinary research work should
 
not 	be treated as "second class citizens";
 

b) 	There should be greater transdisciplinary mobility. Re­
searchers who move out of their disciplines into trans­
disciplinary fields should have the option to go back into
 
their own specialities and enjoy the same prospects of
 
promotion;
 

c) 	The field of transdisciplinary work should have greater scope
 

and continuity so that researchers will have long term
 

employment prospects;
 

d) 	The present educational system must offer more scope and
 

recognition for studies in transdisciplinary field, for
 

example, degrees should be offered for transdisciplinary courses.
 

The 	discussion concluded that perhaps transdisciplinary work should
 

be made a discipline itself so that it will be recognized and respected
 

by all scientists and technologists.
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SOCIAL, POLITICAL, ECONOMIC, CULTURAL
 

AND OTHER CONTEXTS OF DEVELOPMENT
 

By 

P. Piganiol
 

The division of human activities into separate domains could be
 
dangerous if the phenomena at the interfaces between domains are ig­
nored. More attention must be devoted to the nature of the flow of
 
information and of stimuli going through the "membranes" that surround
 
these domains; and also to the responses of each domain to the stimuli
 
coming from the others; it seems that social innovation is the rele­
vant response.
 

Success in development depends upon the quality of dialogue that
 
can be established between scientists and politicians. The scientists
 
should be more auda 
 ous 	and initiate the dialogue. Good institutional
 
arrangements where they exist can facilitate the contacts: 
 Unesco
 
has always pleaded that science and technology have to be treated at
 
the highest governmental level.
 

But the audacity of the scientists and engineers could be improved

if they were better aware of the social environment of their technical
 
innovations. In one sense the obstacles are the same 
for 	the politi­
cians as for the scientists: lack of information, bureaucracy, con­
servative attitudes and psychological blocks amongst those whose life
 
we try to improve.
 

The following points concerning the role of psychological and
 
cultural obstacles were raised:
 

An awareness of the social environment could be achieved by:
 

a) 	special training for scientists and engineers. (Here, there
 
is a new role to play for NGOs and in particular ICSU, as
 
well as for Unesco);
 

b) 	working as often as possible in multidisciplinary teams;
 

c) 	working in close cooperation with the people directly in­
volved in the application of the technology to be developed;
 

d) 	disseminating information about the reactions to and effects
 
on society of the technological changes. The cases of fail­
ures are as important as the cases of success. 
 Newspapers,
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seminars, radio, television, etc., must be used to develop 
this kind of understanding.
 

The essential conclusion is that all available methods must be
 
used and new means created to avoid what has been called a "mono­
chromatic vision of progress".
 

To facilitate the emergence of social innovations it is necessary
 
to improve the communication of information about science to people
 
in the street, not only by scholarly education but by many other means.
 
It was suggested that greater use be made of traditional channels of
 
communication, and in particular mass-media, and an accent was put on
 
the necessity of involving women in this process of socio-technical
 
understanding. Moreover, it was said that their socio-technical pro­
blems must be the topics of large public debates.
 

Scientists should unite in order to improve their participation
 
in and influence on the political decision-making process. Why should
 
scientists and engineers not become politicans too? In this connec­
tion, we have perhaps to study deeper the differences in the ethics
 
of scientists and technicians coming from abroad as compared to indi­
genous ones.
 

Twenty years ago the problems of the relationship between science
 
and society were presented in a simple and naive way:w--


What can Science do for Society?
 
What must Society do for Science?
 

Today we know that the situation is much more complex. Science
 
has to understand and to discover. Technology has to create tools.
 
But the ways we use these tools are not neutral. To bring into play
 
a new technology is a social process that often requires social inno­
vations matching technical innovations.
 

Technical progress is not a blind machinery going its own way;
 
it has to be integrated into human progress in its broadest sense.
 
The success of this integration is perhaps the main prerequisite of
 
human dignity.
 

Although no new solutions have been devised we have suggested
 
an evolution of the ethics of scientists, social scientists and poli­
ticians. I asked the members of the sessions to make some concrete
 
proposals and I retain this one, that I submit to your attention.
 

It is recommended that national delegations seek answers to the
 
following from UNCSTD up to August 1979 and thereafter from appro­
priate United Nations Organizations and other bodies:
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What specific social innovations (new laws,
 
organizations, professions, codes of conducts,
 
patterns of behaviour, intelligence systems,
 
patterns of incentives and combinations thereof)
 
should the developing countries make in order to
 
import, adapt or create domestic technologies so
 
that they contribute the maximum possible to their
 
development needs and goals?
 

But even before we come to answer such a question should we not
 
think first about the real needs, not only material but also social,
 
cultural, etc., of the people, consider the resources available and
 
then how to use these optimally to improve the future well-being of
 
humanity.
 

80
 



INTERNATIONAL SYMPOSIUM ON SCIENCE AND TECHNOLOGY FOR DEVELOPMENT
 

SINGAPORE 22nd-26th January 1979
 

LIST OF PARTICIPANTS
 

AFRICA
 

Dr. Tomilayo 0. Adeyokunnu Dr. Thomas R. Odhiambo, Director
 

Department of Agricultural Economics International Centre of Insect
 
University of'Ibadan 

Ibadan, Nigeria 


Prof. (Mrs.) Bolanle Awe
 
Senior Research Fellow 

Institute of African Studies 

University of Ibadan 

Ibadan, Nigeria 


Prof. D.A. Bekoe, (ICSU)
 

The Vice Chancellor 

University of Ghana, Legon 

Accra, Ghana 


Dr. Osman Galal, Head of Technical 

Office
 

National Research Centre 

Sh. El-Tahrir 

Dokki-Cairo, Egypt 


Dr. J.W.S. deGraft-Johnson, Director
 

Physiology & Ecology
 
P.O. Box 30772
 
Nairobi, Kenya
 

Dr. (Mrs.) Bola O.A. Osifo
 
Sr. Lecturer in Chemical Pathology
 

Department of Chemical Pathology
 
University of Ibadan
 
Ibadan, Nigeria
 

Dr. A. A. Sabet
 
Undersecretary of State
 
Ministry of Scientific Research
 
101 Kasr El-Eini Street
 
Cairo, Egypt
 

Dr. F. G. Torto
 
Chemistry Department
 
University of Ghana, Legon
 
Accra, Ghana
 

Building and Road Research Institute Dr. A. Zhiri
 
Kumasi, Gha'ia 


Prof. Ramzi M. Habib 

Academy of Scientific Research 


and Technology 

101 Kasr Ei-Eini Street
 
Cairo, Egypt 


Dr. H. Hogbe-Nlend, President 


Direction de l'Enseignement
 
Superieur et de la Recherche
 
Scientifique
 

Ministre de l'Education Nationale
 
Rabat, Morocco
 

ASIA/PACIFIC
 

Dr. Ang How-Ghee, Chairman
 
African Association for the Advance- Science Council of Singapore
 

ment of Science & Technology Singapore Science Centre Building 
36, Hameau de Noailles Science Centre Road 
33400 Talence, France Singapore 22 

Republic of Singapore 
Prof. M. Osman Khidir 
Secretary-General 
The National Council for Research 
P.O. Box 2404 
Khartoum, Sudan 

81
 



Prof. T. Bachtiar Rifai, Chairman 


Lembaga Ilmu Pengefahuan Indonesia 

J1. Teuku Tjhik Ditiro No. 43 


Djakarta, Indonesia 


Dr. R. S. Bhathal
 
Member, Science Council and 


Director, Singapore Science Centre 

Singapore 


Assoc. Prof. Cham Tao Soon 

Member, Science Council and
 

Dean, Faculty of Engineering 

University of Singapore 

Singapore 


Dr. Chin Fung Kee 

No. 14, Road 12/19
 
Petaling Jaya 

Selangor, Malaysia 


Dr. Chio Kian Sai, Head
 
Veterinary Public Health/Meat 


Technology Laboratory 

Primary Production Department 

Singapore 


Dr. Joseph D. Drilon, Jr.
 
Director General, Philippine 


Council for Agriculture and 

Resources Research 


Miramar Building 

Pasay City, Metro Manila 

Philippines 


Mr. M. C. Dutt 

Director 

Department of Scientific Services 


Singapore 


Dr. Aw Swee Eng 

Physician
 
Radiotherapy Department 

Singapore General Hospital 


Dr. Y. Fukushima 

2-7-24, Taishido 

Setagaya-ku
 
Tokyo 154, Japan
 

82
 

Dr. B. H. Hadiwiardjo
 

Indonesian Institute of Sciences
 
(LIPI)
 
Jalan Teuku Tjhik Ditiro 43
 

Djakarta, Indonesia
 

Prof. Peter F. Howard (IUGS)
 
Macquarie University
 
School of Earth Sciences
 

North Ryde, N.S.W. 2113
 
Australia
 

Mr. Hyung-Ki Kim, Secretary-General
 
Korea Science & Engineering
 

Foundation
 

P.O. Box 124 Cheong Ryang
 
Seoul 131, Korea
 

Prof. Yushiharu Kitada
 
1-1-17 Honkomagome Bunkyo-Ku
 

Tokyo, Japan
 

Dr. Tai-Wan Kwon
 
Vice President for Research
 
Korea Institute of Science and
 
Technology
 

Seoul, Korea
 

Dr. Lee Kum Tatt, Chairman
 
Singapore Institute of Standards
 

and Industrial Research
 
P.O. Box 2611
 
179 River Valley Road
 
Singapore
 

Prof. Lim Chong Yah
 
Member, Science Council and
 
Head of Department of Economics
 

and Statistics
 

University of Singapore
 
Singapore
 

Mr. Loke Kong Meng, Director
 
Engineering Services Division
 

Singapore Institute of Standards
 
and Industrial Research
 

Singapore
 



ASIA/PACIFIC (contd.) 


Prof. Melecio S. Magno, Chairman 


National Science Development Board 


P.O. Box 3596 

Manila, Philippines 


Mr. Francis Mak Kai Tye 

Deputy Director
Dputic rkeort t 

Public Works Department 

Singapore 


Dr. Alejandro Melchor, Director 

Asian Development 
-196 


P.O. Box 789 


Manila, Philippines 


Dr. James Pakiam 

Member, Science Council and Senior 


Lecturer, Geography Department 


University of Singapore 

Singapore 


Dr. John Quah 

Member, Science Council of
Singapore 


Singapore 


Prof. A. N. Rao 

Vice Dean, Faculty of Science 


(Botany Department) 

University of Singapore 

Singapore 


Prof. Saw Swee Hock 

Head, Economics and Statistics 


Department 

Nanyang University 

Singapore 


Dr. B. C. Sekhar, Chairman 


Malaysian Rubber Research and 

Development Board 


P.O. Box 508
15 Oalan Ampang 

Kuala u rMalaysia 

Kuala Lumpur, MMinistry 


83
 

Dr. Setijati Sastrapradja
 

Director, National Biological
 
Institute (LBN)
 

The Indonesian Institute of
 
Sciences (LIPI)
 

Jl. Ir. H. Juanda 18, Bogor,
 
Indonesia
 

Dr. Smith Kampempool

Acting Governor
 
Applied Scientific Research
 

Corporation of Thailand
 
Phahonyothin Road, Bangkhen
 

Bangkok 9, Thailand
 

Dr. Ishemat Soerianegara, Director
 

BIOTROP, Seameo Regional Center
 
for Tropical Biology
P.O. Box 17
 
Bo I n
 

Bogor, Indonesia
 

Dr. Sompongse Chantavorapap
 

Senior Engineer
 
Design and Energy Research Branch
National Energy Administration
 

Bangkok, Thailand
 

Dr. Bernard Tan Tiong Gie
 
Member, Science Council and Senior
LcuePyisDprmn
 

Lecturer, Physics Department
 
University of Singapore
 

Dr. Tay Eng Soon
 

Member, Science Council and
 

Member, Science Centre Board
 
Singapore
 

Dr. W. I. Whitton
 
Australian Academy of Technological
 

Sciences
 

191 Royal Parade, Parkville
 
Victoria 3052, Australia
 

Mr. Wong Toon Quee, Director
 
Research . Aistics Department 

of i:)our 
Singapor-

Prof. Kenzo Yagi
 
1977 Miowashita Minami-Ku
 
Sappora, Japan
 



ASIA/PACIFIC (contd.) 


Mr. Yap Neng Chew, Director 

Public Works Department
Singapore 


Dr. Yongyuth Yuthavong 

Department of Biochemistry 


Mahidol Ufiversity 


P.O. Box 4-130, Rama VI Road 


Bangkok 4, Thailand 


Mr. Young Pah Yin 


Prof. Y. Nayudamma
 

Distinguished Scientist
 
Central Leather Research Institute
Adyar, Madras-600 020, India
 

Dr. A. Rahman
 
Chief (Planning) and Head
 
Center for Study of Science,

Technology and Development
 

Council of Scientific and
 
Industrial Research
 

New Delhi 110001, India
 

Prof. S. Ramakrishna
 
Superintending Engineer (Commercial) Dept. of Aeronautical Engineering
 
Public Utilities Board Indian Institute of Science
 
(Electricity Department) Bangalore-560 012, India
 
Singapore
 

WEST ASIA 

Mr. B. R. Deolalikar 

5, Shri Sadma Marg 

Navrangpura 

Ahmedabad-380 009 

India 


Prof. K. S. Hedge, Director 

Madras Institute of Technology 

Madras, India 


Dr. Carl Keren, Director
 
National Centre of Scientific and 

Technological Information (CSTI) 


84 Hachashmonaim Street 

P.O. Box 20125 

Tel Aviv 61 200, Israel 


Prof. Daya Krishna (CIPASH) 

Department of Philosophy 

University of Rajasthan 

Jaipur, India 


Dr. Sarath Mananwatte 

Marga Institute, Sri Lanka Centre 


for Development Studies
 
P.O. Box 601 

61 Isipathana Mawatha 

Colombo 5, Sri Lanka 


LATIN ATERICA
 

Dr. Jaime Ayala R., Director
 
Instituto de Investigaciones
 

Tecnologicas
 
Avenida 30 No. 52A-77
 
Bogota D.E., Colombia
 

Dr. Hollis Charles, Director
 
Caribbean Industrial Research
 
Institute
 

Tunapuna Post Office
 

Trinidad, W.I.
 

Dr. Osvaldi Cori, Professor of
 
Biochemistry
 

University of Chile
 
Casilla 233
 
Santiago 10, Chile
 

Dr. Alberto A. Giesecke M.
 
Director, Centro Regional de
 

Sismologia para America del
 
Sur (CERESIS)
 

Av. Arenales 431 - Of. 702
 
Apartado 3747
 
Lima, Peru
 

Dr. Aristides A. P. Le'ao
 
Presidente, Academia Brasil-alra
 

de Ciencias
 

Caize Postal 229, JC-00
 
Rio de Janeiro, Brazil
 

84
 



LATIN AMERICA (contd.)
 

Dr. Fernando de Mendonja 

National Nuclear Energy Commission 

Praia de Botafogo 528 Bloco C 

Apartado 1002 


Rio de Janeiro, Brazil 


Dr. Francisco Sagasti 

Centro Internacional de Investiga­

ciones para el Dasarrollo 

Calle 72 No. 583 

Apartado Aereo 53016 

Bogota, D.E., Colombia
 

Dr. Juan Socfas, Director of 

Program on Futures 


Simon Rodriguez University
 
Apartado 61486 

Caracas 106, Venezuela 


EASTERN EUROPE/USSR 


Prof. Dr. H. B6hme, Director 

Zentralinstitut fur Genetik und
 
Kulturpflanzenforschung 


4325 Gatersleben 

German Democratic Republic (DDR) 


Dr. Andrei Bykov, Secretary 

International Institute for 

Applied Systems Analysis (IIASA)
 

A2361 Laxenburg 

Austria
 

Dr. A. A. Kokoshin 

Executive Scientific Secretary 

Chief of Department 

Institute of USA and Canada 


Khlebniy pereulok 2/3
 
121069 Moscow G-69, USSR 


Dr. Arkadi Makurin 

State Committee of the USSR Council 


of Ministers for Science and 

Technology
 

11, Gorky Street
 

Moscow, USSR
 

85 

Prof. Dr. Ignacy Maiecki
 
Director, Institute of
 

Fundamental Technological
 
Research
 

Polish Academy of Sciences
 
Kaliska 17
 
Warsaw 02-312, Poland
 

Prof. Matveev (WFEO)
 
Moscow State University
 
Moscow, USSR
 

Dr. V. Nossov (WFEO)
 
Moscow State University
 
Moscow,eUSSR
 

Prof. I. Staicu
 
Faculty of Mathematics and
 
Mechanics
 

University of Bucharest
 
Bid. ud 9H
 
Gheorgiu dej 64
 
Bucharest
 

Prof. Sandor Szalai
 
Research Grays on Sci'ence
 

Organization
 
Hungarian Academy of Sciences
 

Munnich Ferenc - utca 18
 
H-1051 Budapest, Hungary
 

EUROPE
 

Mr. F.W.G. Baker, Executive Seer.
 

International Council of Scien­
tific Unions
 

51, Bd de Montmorency
 
75016 Paris, France
 

Dr. Stevan Dedijer
 
Research Policy Program
 
University of Lund
 
Magistratsvagen 55N
 
S-222 44 Lund, Sweden
 



EUROPE
 

Dr. Dieter Ernst 

Deutsche Gesellschaft fur 


Friedens--und Konfliktforschung 

Universitat Hamburg 


Floot 5
 
2000 Hamburg 60, Germany 


Dr. Maurice Goldsmith, Director 

Science Policy Foundation 

Benjamin Franklin House
 
36 Craven Street 

London WC2N 5NG, England 


Dr. Klaus Gottstein 

Max-Planck Institut zur Erforschung
 
der Levensbedingungen der 

Wissenschegtlich-technischen Welt 


D-8130 Starnberg 

Riermerschmidstrasse 7 

Postfach 1529, F.R.G. 


Dr. Carl-Gbran Hed~n 

Karolinska Institutet and Medical 


Research Council 

S-104 01 Stockholm 60, Sweden 


Dr. Nicolai Herlofson, Director 

International Foundation for
 
Science (IFS) 


Sibyllegatan 47 

S-11442 Stockholm, Sweden 


Mr. C. Herselin, Secretary General 

World Federation of Engineering 

19 Organizations (WFEO) 

19, rue Blanche
 
Paris, 75009, France 


Prof. Otto Hoffmann-Ostenhof (Pugwash) 


Mr. Geoffrey Hull (CHEC)
 
Commonwealth Human Ecology Council
 
63 Cromwell Road
 
London, S.W. 7 - U.K.
 

Dr. D. Hughes-Evans
 
183 Quadrangle Towers
 
Cambridge Square
 
London W2, England
 

Prof. C. de Jager, President,ICSU
 
Astronomical Institute
 
Beneluxlaan 21, 3527HS
 
Utrecht, Netherlands
 

Dr. Mae Katzen
 
Primary Communications Research
 

Centre
 
University of Leicester
 
Leicester LEI YRH, U.K.
 

Dr. Alexander King, Chairman
 
International Federation of
 
Institutes for Advanced Study
 
(IFIAS)
 

168 rue de Grenelle
 
75007 Paris, France
 

Dr. Pierre Laconte
 
World Environment and Resources
 

Council (WERC)
 
Universite de Louvain
 
13 Avenue G. Lemaitre
 
B-1348 Louvain-la-Neuve
 

Belgium
 

Prof. L. M. Legay (WFSW)
 
President de 'Association
 

de Biometrie
 
Institut fur Allgemeine Biochemie University of Lyon 
der Universit~t Wien France 

Wahringer Strasse 38 
A-1090, Wien, Austria 

86
 



EUROPE (contd.) NORTH AMERICA
 

Sir Ieuan Maddock, Secretary 

British Association for the 

Advancement of Science 


Fortress House 

23 Savile Row 

London WIX lAB, United Kingdom 


Dr. J. Pickett, Director 

David Livingstone Institute of 


Overseas Development Studies 

University of Strathclyde 

16 Richmond Street 

Glasgow Gl IXQ, Scotland 


Dr. Pierre G.A. Piganiol
 
President, Commn. Methods du 

Plan-Constriction 


5 rue Le Dantec 

Paris 13e, France 


Dr. A. G. Pratt 

Vice Chairman, (UATI)
 

Katharine Street 

Croydon CR9 lJU, U.K. 


Mr. Cedric Price 

Architect 

38 Alfred Place
 
London WC1, U.K. 


Prof. D. Thomas 

Laboratory of Enzyme Technology 

B.P. 233 - 60200
 
Compiegne, France 


Dr. D. de Zeeuw, General Director 

Agricultural Research Institute 

P.O. Box 20401 

2500 Ek's-Gravenhage 

Netherlands 


Dr. Louis Berlinguet
 
Senior Vice President
 
International Development
 

Research Centre
 
P.O. Box 8500, Ottawa, Ontario
 
Canada KIG 3H9
 

Dr. Joel Bernstein, Study Director
 
Study on U.N. Conference on
 

Science & Technology for
 
Development
 

National Academy of Sciences
 
2101 Constitution Avenue
 
Washington, D.C. 20418
 

Dr. Enrico Centore, Director
 
Institute for Scientific Humanism
 
Lowenstein Center at Fordham
 

University
 
60th Street & Columbus Avenue
 
New York, N.Y. 10023
 

Prof. Chong Peng Khuan
 
Social Science Department
 
Plymouth State College of the
 

University of New Hampshire
 
Plymouth INH 03264
 

Mr. Laszlo Dosa, VOA/PCA
 
International Communication Agency
 
330 Independence Avenue S.W.
 
Washington, D.C. 20547
 

Dr. Mi.:hael G.C. Dow
 
Deputy Staff Director
 
Board on Science and Technology
 

for International Development
 
National Academy of Sciences
 

2101 Constitution Avenue
 
Washington, D.C. 20418
 

87
 



Dr. William S. Fyfe, Chairman 

Department of Geology 

University of Western Ontario 

London, Canada N6A 5B7 


Prof. R. E. Hughes 

Department of Chemistry 

Cornell University
 
Ithaca, N.Y. 14850 


Dr. J. Hulse, Program Director 

Agriculture, Food, and Nutrition 


Sciences 

International Development Research 

Centre
 

P.O. Box 8500 

Ottawa, Ontario Canada KIG 3H9 


Mr. Ranjit Kumar 

Executive Director 

Foundation for International 


Training
 
1212 Don Mills Road 

Don Mills, Canada 


Prof. Richard D. Lambert 


273 Sind Co-op Society 

Sadhu Vaswani Nagar
 
Pune, Maharashtra 

India 41107 


Dr. Roger Levien, Director 

International Institute for 

Applied Systems Analysis (IIASA) 


A2361 Laxenburg 


Austria
 

Dr. R. H. Lowrey, President 


Dr. Victor Rabinowitch
 
Staff Director, Board on Science
 

and Technology for International
 
Development
 

National Academy of Sciences
 
2101 Constitution Avenue
 
Washington, D.C. 20418
 

Dr. Roger Revelle
 
Department of Political Science
 
Mail Code B-031
 
University of California, San
 

Diego
 
La Jolla, CA 92093
 

Dr. Bryant W. Rossiter, Director
 
Chemistry Division, Research
 

Laboratories
 
Eastman Kodak Company
 
1666 Lake Avenue
 
Rochester', N.Y. 14650
 

Mr. William P. Shaw, Program
 
Officer, International Affairs
 

Charles F. Kettering Foundation
 
5335 Far Hills Avenue
 

Dayton, Ohio 45429
 

Mrs. M. M. Treichel
 
Special Assistant to the Chairman
 

Commission on International
 
Relations
 

National Academy of Sciences
 
2101 Constitution Avenue
 
Washington, D.C. 20418
 

Mr. Charles Weiss
 
Science and Technology Advisor
 

Canadian Executive Service Overseas International Bank for Reconstruc­
1010 St. Catherine St., W., 

Suite 420 


Montreal, Quebec 


Canada H3B 1B2
 

Dr. Thomas F. Malone
 
Foreign Secretary
 
National Academy of Sciences
 
2101 Constitution Avenue
 
Washington, D.C. 20418
 

88
 

tion and Development
 
1818 H Street, N.W.
 
Washington, D.C. 20433
 



Observers
 

United Nations 


Mr. Guy B. Gresford 

Deputy Secretary-General, UNCSTD 

United Nations 

New York, NY 10017 


Mr. Victor G. Bradley 

NGO Liaison Officer
 
Room DC-1140 

One United Nations Plaza 

New York, NY 10017 


Dr. Klaus-Heinrich Standke, Director 

Office of Science and Technology
 
United Nations 

New York, NY 10017 


UNESCO 


Dr. Frederico Mayor 

Deputy Director General, UNESCO 

7 Place de Fontenoy 

75700 Paris, France 


Mr. K. Fujisawa
 
Assoc. Expert for Science and 


Technology
 
UNESCO Regional Office for Science 


and Technology for SEA 

Jalan Thamrin 14 

Tromolpos 273/Jkt.
 
Djakarta, Indonesia 


Dr. V. Prakash, Director 

UNESCO Regional Office for Science
 

& Technology for Southeast Asia 


(ROSTEA) 

Jl. Thamrin 14 

Tromolpos 273/Jkt. 

Djakarta, Indonesia 


Mr. G. J. te Meerman, Assoc. Expert
 
in Science & Technology for SEA
 

Jalan Thamrin 14
 
Tromolpos 273/Jkt.
 
Djakarta, Indonesia
 

89
 

Dr. V.G. Podoinitsin, Director
 
UNESCO Regional Office of Science,
 

and Technology for South and
 
Central Asia
 

17, Jor Bagh
 
New Delhi, 110003 India
 

FAO
 

R. Devred
 
Food & Agriculture Organization
 
Rome, Italy
 

ILO
 

Mr. Christopher Baron
 
International Labor Organization
 
4 Route des Morillons
 
CH-1211 Geneva 22
 

Dr. P. L. Chee
 
Associate Professor
 
International Labour Organization
 
4 Route des Morillons
 
CH-1211 Geneva 22
 

World Health Organization (WHO)
 

Dr. L. R. L. VerStuyft
 
WHO Program Coordinator
 
Singapore
 

Netherlands Universities Foundation
 
for International Cooperation
 
(NUFFIC)
 

Dr. Aad van Dulst, Director
 

Netherlands Universities Foundation
 
for International Cooperation
 

Badhuisweg 251, P.O. Box 90734
 
2509 LS The Hague
 
The Netherlands
 



German Appropriate Technology
 
Exchange (GATE)
 

Dr. H.W. von Haugwitz
 
Head of Department
 
Deutsche Gesellschaft fur
 

Technische Zusammenarbeit (GTZ),
 
GmbH
 

D-6236 Eschborn 1 bei Frankfurt am
 
Main
 

Dag-Hammarskjold-Weg 1 Postfach 5180
 
Frankfurt, Germany
 

Agency for International
 
Development (AID)
 

Mr. Henry A. Arnold, Director
 
Office of Science and Technology
 
Agency for International Develop­

ment
 
Department of State
 
Washington, D.C. 20523
 

Dr. John Bruce
 
Deputy Assistant Administrator for
 

Development and Technology
 
Agency for International Develop­

ment
 
Department of State
 
Washington, D.C. 20523
 

Canadian International Development
 
Agency (CIDA)
 

Mr. L. Perinbam
 
Senior Vice President
 
CIDA
 
Quebec, Canada KlA 0G4
 

90
 



STEERING COMMITTEE
 

Dr. Thomas F. Malone (Chairman) 

Foreign Secretary 

National Academy of Sciences 

Washington, D.C. 20418 


Dr. Maurice Goldsmith (Convenor) 

Science Policy Foundation 

Benjamin Franklin House 

36 Craven Street 

London WC2N 5NG, U.K. 


Dr. Alexander King (Vice-Chairman) 

Chairman, International Federation 


of Institutes for Advanced Study 

168 rue de Grenelle 

75007 Paris, France
 

Dr. Lee Kum Tatt (Vice-Chairman) 

Chairman, Singapore Institute of 

Standards & Industrial Research 


179 River Valley Road
 
Singapore 6
 

Dr. Thomas R. Odhiambo (Vice-Chairman)
 
Director, International Centre of 


Insect Physiology & Ecology 

P.O. Box 30772 

Nairobi, Kenya 


Prof. (Mrs.) Bolanle Awe
 
Senior Research Fellow
 
Institute of African Studies
 
University of Ibadan
 
Ibadan, Nigeria
 

Dr. M. Kassas
 
Department of Botany
 
University of Cairo
 
Ghiza, Egypt
 

91
 

Dr. A. A. Kokoshin
 
Khlebniy pereulok 2/3
 
121069 Moscow G-69
 
U.S.S.R.
 

Prof. K. Husimi, President
 
Science Council of Japan
 
22-34 Roppongi 7 chome
 
Minato-ku, Tokyo
 
106 Japan
 

Dr. Y. Nayudamma
 
Distinguished Scientist
 
Central Leather Research Institute
 
Adyar, Madras-600 020, India
 

Dr. V. L. Urguidi
 
President, El Colegio de Mexico
 
Camino al Ajusco No. 20
 
Mexico 20, D.F.
 

ACAST Liaison
 

Dr. Louis Berlinguet
 
Senior Vice President
 
International Development
 
Research Centre
 

P.O. Box 8500, Ottawa, Ontario
 
Canada KlG 3H9
 



Terms of Reference of the Steering Committee
 

1. 	 The Steering Committee created by the Liaison Group on the
 

Contribution of Science and Technology to Development shall
 
have the following tasks:
 

i. To organize a Colloquium at which Members of the scientific
 
and technological communities shall identify ways in which
 

the scientific and technological communities can currently
 
and in the future focus better their efforts to generate
 
and to apply scientific knowledge and technical know-how
 
to the solution of problems currently restricting sustainable
 
development.* The Colloquium shall consider the major
 
problems facing humanity so as to provide inter alia an input
 
into the U.N. Conference on Science and Technology for
 

Development. It shall be held at a time which will permit
 
the results to be submitted to the Secretaries General of
 
the United Nations Organization and of the Conference at
 
least three months before the commencement of the Conference.
 

ii. 	 To explore institutional and other innovations in the creation
 
of endogenous scientific and technological capacities and in
 

the organization of the international and national scientific
 
and technological communities which would enhance the
 

contributions of science and technology to the improvement
 
of the human condition.
 

2. 	 The Steering Committee shall keep the Chairman of the Liaison
 
Group informed of the progress, will report to the Liaison Group
 
immediately after the Colloquium and will present within six
 

months of the termination of the U.N. Conference a report on
 
actions it considers necessary to ensure a continuing contri­
bution of the scientific and technological communities to
 
sustainable development. After the presentation of its final
 
report the Steering Committee shall be dissolved.
 

* Sustainable development involves two main principles: 

(i) replacement of renewable resources as used, for example by
 
natural or artifical reafforestation or maintaining animal
 
populations at levels which permit natural regeneration of
 
vegetation and avoid soil degradation;
 

(ii) provision of suitable infrastructures to ensure creation and
 

maintenanceof sufficient trained indigenous personnel.
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