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INTRODUCTION

The experience of the less developed countries (LDCs) in recent
years has provided considerable evidence that science and technology
play an important role in the complex processes of economic and social
development. It is not at all clear, however, how science and tech-
nology can both complement and stimulate social and economic develop-
ment without introducing distortions in these processes. What kinds
of science and technology are appropriate for specific countries?
What kinds of policies are needed to make science and technology a
significant element in social and economic development? What: kinds
of organizations and institutions are needed? What types of people
need to be trained and how? How can U.S. scientific and technologi-
cal resources contribute to development abroad? These questions il-
lustrate the range of issues that BOSTID continues to address.

Over the past 12 years, the National Academy of Sciences (NAS)
Board on Science and Technology for International Development has been
involved in the examination of development issues with LDC counter-
parts by means of joint workshops and studies convened in 24 countries
in Africa, Asia, and Latin America. The attractiveness of these meet-
ings to both American and host country participants lies in their tru-
ly cooperative character with shared funding, planning, and organiza-
tional responsibilities. Most recently, in recognition of the growing
desire of LDC officials to diversify ir sources of scientific and
technological knowledge and experience, a number of BOSTID programs
have included participants from LDCs with similar problems and oppor-
tunities, as well as representatives of both national and international
development institutions.

More than 1,200 persons (see Section V) from American universities,
research institutes, govermnment agencies, and private industry have par-
ticipated in BOSTID workshops and studies, contributing their time and
effort as a public service. Participants are reimbursed for travel ex-
penses, but receive no fees or honoraria.

Through the current reporting period, workshops have been held in
the following countries: Arab Republic of Egypt, Argentina, Brazil,
Chile, Columbia, Ghana, Guatemala (regional), Guyana, India, Indonesia,
Korea, Nigeria, Pakistan, Peru, Philippines, Republic of China (Taiwan),
Singapore (regional), Sri Lanka, Sudan, Tanzania, Thailand, Tunisia,
Venezuela, and Zaire.
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HIGHLIGHTS

BOSTID programs have been characterized by the common theme of
collaboration with counterpart organizations in developing countries
in the search for ways to use science and technology in the process
of social and economic development. Because of the wide range of
problems involved, the differences in individual countries, and the
desire to strengthen BOSTID's effectiveness, these programs also have
involved considerable experimentation and diversity of approach.

This section draws attention to a number of the interesting and sig-
nificant aspects of BOSTID programs during the past eight years.

Overseas programs (see Section II) have focused on most of the
major development sectors, including problems associated with agri-
culture, industrialization, and the use of natural resources. Work-
shops have covered topics as broad as national science policy and
planning and as specific as natural products development.

The BOSTID study program (see Section II) has addressed large
issues in such studies as Arid Lands of Sub-Saharan Africa and U.S.
International Firms and R, D and E in Developing Countries, and spe-
cific problems or opportunities in such studies as those on systems
analysis and operations research in relation to development planning
and on remote sensing and development. The study program has been en-
hanced with regard to innovative uses of science and technology in
development by the activities of the Advisory Committee on Technolo-
gy Innovation (ACTI) (see Section II). ACTI's program has two spe-
cific objectives: (1) generating ideas for innovative applications
of current technology to immediate problems of developing countries
and (2) identifying research that could shorten the time character-
istic of the usual progression from scientific discovery to applica-
tion. Studies have been completed on such topics as Underexploited
Tropical Plants with Promising Economic Value, Firewood Crops: Bush
and Tree Specles for knergy Production, and Energy for Rural Develop-
ment.

Increased awareness has developed of the need to strengthen the
direct linkages between studies and bilateral activities and to en-
courage greater utilization of both. For example, the study on the
productive utilization of freshwater aquatic weeds was followed by a
workshop on aquatic weed management and utilization in the Nile Basin.
Several workshops have been followed by return visits of NAS workshop
participants to encourage and help with the implementation of recom-
mendations. The creation of joint committees for scientific coopera-
tion which meet at regular intervals has been an important approach to
providing continuity and follow-up to BOSTID programs. Such groups
have been formed in Korea, Taiwan, and Brazil; a group is being planned
for Egypt.

Several interesting developments have occurred in BOSTID program
methodology. Increasing emphasis has been given to participation by
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representatives of developing countries on BOSTID panels and committees.
Several workshops gave experimented with multilateral rather than bi-
lateral participation. New modes of cooperation also have been tried
with U.S. institutions. In May 1975, for example, the NAS and NSF joint-
ly planned and took part in a workshop in Egypt on research management.
In Korea, several activities have involved small advisory teams of two
or three persons sponsored by BOSTID, rather than the typical larger
workshop approach.

In order to involve as many institutions and persons as possible in
its devel nt activities, BOSTID has continued to seek diversified
sources of funding for its activities. Although the largest source of
funding has been AID, private funds have been contributed for activities
in Brazil, Guatemala, Singapore, Taiwan, Venezuela, and Zaire. A recent
important and encouraging financial development has been the willingness
of some countries to use resources they control to support BOSTID acti-
vities. In Korea, Ghana, and Brazil, for example, science bloc grants
from AID or local funds have been used for BOSTID activities.

Approximately 25 percent of the countries with which BOSTID has had
collaborative programs are classified as least-developed or so-called
"fourth world'" countries, including India, Indonesia, Sri Lanka, Sudan,
Tanzania, and Zaire. For all the countries with which it works, BOSTID
acts as a mechanism for apolitical commmication among individual scien-
tists and engineers. This stance has enabled contacts to be maintained
with countries such as Chile, despite severe political crises.

As BOSTID has gained experience with the kinds of programs described
in this report, it has been possible to reduce the number of profession-
al staff members without decreasing the level of program activity. The
present number of staff members is 25 percent less than the peak level
during the reporting period.

Special efforts have been made to increase the participation of
women and members of minority groups on BOSTID panels and committees.
Special rosters and lists of possible candidates have been prepared and
are used in the process of selecting participants.

This section has emphasized the experimental character of the BOSTID
program. Although the studies and overseas programs have been useful
mechanisms for achieving the overall objectives of BOSTID, the Board will
continue to explore new mechanisms and directions for utilizing science
and technology in significant efforts aimed at economic and social de-
velopment. A significant change in BOSTID's normal operating procedures
is contemplated in the planned program in Egypt. The NAS plans to assign
two NAS professional staff to work together with our Egyptian colleagues
in strengthening their research infrastructure.

BASIC ORDERING AGREBMENT AND TASK ORDERS

The Basic Ordering Agreement between AID and NAS was initiated in
1969 as a result of discussions between AID Administrator John Hannah
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and NAS President Philip Handler. Because of AID's previous experience
with NAS programs related to development problems, Dr. Hannah suggestgd
the establishment of an NAS program that would provide both a continuing
source of advice to AID and specific program activities with developing
countries. The Basic Ordering Agreement, signed in 1970, has been car-
ried out through task orders for specific activities, outlined in the
pages that follow:

Task Order No. 1 provides for: (a) bilateral workshops and meetings
with developing countries to help strengthen their scientific base and
their capabilities for using science and technology more effectively in
support of development; and (b) advisory panels and special studies deal-
ing with science, technology, and specific problems of development (Ef-
fective dates: April 1, 1970 - March 1, 1978. Amount: $5,500,000).
No-cost time extension to December 31, 1978, requested February 6, 1978.

Task Order No. 2 provided for an ad hoc panel to study 'East Paki-
stan Land and Water Development as Related to Agriculture" (Effective
dates: August 7, 1970 - January 31, 1971. Amount: $22,491).

Task Order No. 3 provided for the continuation of the Cooperative
Science Program with the Argentine Council for Scientific and Technical
l;esearcl)l (Effective dates: August 15, 1970 - December 31, 1972. Amount:

55,000).

Task Order No. 4 provided for Academy assistance in a Seminar on
Protein Food Promotion in Bangkok, Thailand in November 1970 (Effective
dates: October 15, 1970 - February 1, 1971. Amount: $24,500).

Task Order No. S5 provided for the continuation of the NAS-COLCIENCIAS
Cooperative Science Program with Colombia, involving study group assess-
ments of the potential for graduate education and research in Colombian
universities (Effective dates: November 15, 1970 - December 31, 1972.
Amount: $40,600).

Task Order No. 6 provided for a workshop with the Indonesian Institute
of Science on industrial research and Indonesian economic development in
ginuggg)197l (Effective dates: November 23, 1970 - May 31, 1971. Amount:

0, .

Task Order No. 7 provided for the continuation of a study on the as-
sessment of African agricultural research capabilities (Effective dates:
February 10, 1971 - December 31, 1976. Amount: $203,430).

Task Order No. 8 provided for a three-man study panel to visit Korea
in January 1972 to advise the Korean Ministry of Science and Technology
on its long-range plan for policy and program development (Effective dates:
January 2 - March 2, 1972. Amount: $13,450).

Task Order No. 9 provided for a joint study group on Demographic
Training and Research in Zaire (Effective dates: January 15 - December 31,
1972. Amount: $13,350).
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Task Order No. 10 provided for an NAS panel to examine the feasibility
of a proposed AID/Brazil loan program for the development and utilization
of science and technology for specific social and development goals in the
.gtate o§ Sao Paulo (Effective dates: April 1 - December 31, 1972. Amount:

27,506).

Task Order No. 11 provided for NAS participation in a workshop on
natural resources planning and management, in cooperation with the Indo-
nesian Institute of Sciences (Effective dates: September 1, 1972 -
February 1, 1973. Amount: $39,500).

Task Order No. 12 provided for giving advice with respect to the cri-
tical medium-and Iong-term problems of the drought-stricken regions of
gegt Afr%ca (Effective dates: June 28, 1973 - June 30, 1975. Amount:

100,000).

Task Order No. 13 provided for the continuation of the NAS-Brazilian
Natural Research Council (CNPq) Cooperative Science Program involving
study groups and program-development activities (Effective dates: June 1,
1973 - December 31, 1976. Amount: $86,000).

Task Order No. 14 -- not issued.

. Task Order No. 15 provided program funds for an ACTI study on ''The
Winged Bean as a Potential New Crop Plant for the Humid Tropics" (Effec-
tive dates: October 1, 1974 - June 30, 1975. Amount: $17,745).

Task Order No. 16 provides funds for continued NAS collaboration with
CNPq iInvolving continuing committee and study group activities. (Effective
dates: June 30, 1975 - March 31, 1978. Amount: $85,165).

Task Order No. 17 provides funds for a study of underexploited tropi-
cal legumes and a separate study on the legume Leucaena latisiliqua. (Ef-
fective dates: June 2, 1976 - August 31, 1978. unt: , . Time
extension to February 28, 1979, and $17,985 and additional funds requested
June 22, 1978.

Task Order No. 18 provided funds for staff to support the continuation
of the effort of four (4) study teams for the National Research Council's
(NRC) World Food and Nutrition Study. (Effective dates: May 20, 1976 -
July 20, 1977. Amount: $32,300).

Task Order No. 19 supported an ad hoc working group to provide tech-
nical review of the AID organizational activity in considering the estab-
lishment of an International Industrialization Institute. (Effective dates:
April 16, 1976 - September 30, 1977. Amount: $75,000).

Task Order No. 20 provided funds for the NRC Commission on Socio-
technical Systems to establish a Committee on International Disaster As-
sistance (CIDA) which provides assistance and guidance to the AID Office
of the Foreign Disaster Relief Coordinator. (Effective dates: May 17,
1976 - May 31, 1977. Amount: $218,500). Continuing support of the CIDA
has been negotiated under Contract Aid/otr-C-1582. (Effective dates:
October 1, 1977 - September 30, 1978. Amount: $199,655).
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Task Order No. 21 -- not issued.

Task Order No. 22 provided funds for translation into French and
printing of two NAS (BOSTID) reports, More Water for Arid Lands and

Energy for Rural Development. (Effective dates: August 24, 1976 -
August 31, I977. Amount: $37,370).

Task Order No. 23 provided funds for a BOSTID study to establish
the nature and dimensions of the postharvest food loss problem, to sum-
marize and evaluate available postharvest loss data and make recommenda-
tions for studies to determine the extent of losses, and for immediate
use to reduce the losses. (Effective dates: January 10, 1977 - June 30,
1978. No-cost time extension to December 31, 1978 requested April 26,
1978. Amount: $150,000).

Other Grants and Contracts between AID/State and NAS-NRC (BOSTID)

AID/ta-G-1329 provides funds for NAS to provide, support, develop,
and expand the Brazilian Research Program on nitrogen fixation and to
assist in the establishment of a training program in modern research
techniques in nitrogen fixation for Brazilian students. (Effective dates:
June 24, 1976 - April 14, 1979. Amount: $87,600).

AID/afr-G-1307 provides funds for NAS to assist the Ghanaian Council
for Scientific and Industrial Research in order to strengthen Ghana's
central institutional mechanism for planning, coordinating, and applying
cooperative multidisciplinary programs of science and technology to na-
tional economic development priorities. (Effective dates: May 1, 1977 -
April 30, 1980. Amount: $25,000).

AID/afr-C-1354 provides for assistance to AID in designing long-term
development iInterventions in the Sahel Region generally and specifically
in cooperation with the Ecology and Forestry and Adaptation of Technology
working groups of the Club du Sahel. (Effective dates: August 31, 1977 -
August 31, 1979. Amount: $520,000).

AID/ta-C-1433 provides funds for (1) strengthening the capability of
LDC institutions to apply science and technology resources to economic
development problems, and (2) assisting LDCs in using improved techniques
to adapt scientific and technological advancements in the U.S. and other
industrialized countries to the solution of specific development problems.
(Succeeds Contract AID/csd-2584, Task Order No. 1.) (Effective dates:
September 30, 1977 - September 30, 1980. Amount: $2,125,000 for Septem-
ber 30, 1977 - August 31, 1979, with additional funding of $1,250,000 for
September 1, 1979- September 30, 1980, anticipated).

AID/ta-C-1437 provides for secondment of BOSTID staff member Julien
Engel to the Organization of Economic Cooperation and Development (OECD)
for preparations for the U.N. Conference on Science and Technology for
Development. (Effective dates: September 16, 1977 - June 16, 1978.
Amount: $49,000). Time extension to December 31, 1978 and $57,280 ad-
ditional funds requested May 30, 1978.
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AID/NE-C-1474 provides funds for services to assist the Egyptian
scientific and technological research commmity in improving its insti-
tutional capability to develop and manage research programs applied to
national development needs., (Effective dates: December 16, 1977 -
March 15, 1980. Amount: $1,221,250; international travel and subsis-
tence within Egypt, plus other expenses in Egypt, will be provided in
Egyptian pounds by AID/Cairo).

Contract 1019-866001 (Department of State) provides funds for as-
sistance to the Department of State in the preparation of the U.S. na-
tional paper for the 1979 U.N. Conference on Science and Technology for
Development. (Effective dates: October 19, 1977 - August 31, 1978,
Amount: $385,000). Time extension to August 31, 1979 and $133,724 ad-
ditional funds requested June 6, 1978.
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and sources of funding

Overseas programs and staff visits, NAS counterpart organizationms,

Country Countei'part organization Source(s) of funding
AFRICA
Cameroon* Office Nationale de Recherches OST/AID*
Scientifiques et Techniques
Chad* Lake Chad Basin Commission Africa Bureau, AID
Ethiopia* National Council for Scientific OST/AID*
and Technical Research
Ghana Council for Scientific and In- OST/AID
dustrial Research; Universities
of Ghana
Ivory Coast* Ministry of Scientific Research Africa Bureau, AID*
Kenya* Kenya National Parks Board of OST/AID*
Trustees
Liberia* Agricultural Research Council OST/AID*
Morocoo* OST/AID*
Nigeria Council on Science § Technology Africa Bureau;
OST/AID*
Senegal* Delegation General a la Recherche Africa Bureau*
Scientifique et Technique
Sudan National Council for Research; Africa Bureau*;
University of Khartoum OST/AID
Tanzania Tanzanian National Scientific Private funds*;
Research Council OST/AID
Zaire Office Nationale de la Recherche Private funds;
et du Developpement mission and OST/AID
ASIA
Afghanistan® Ministry of Agriculture: Kabul OST/AID*

University

* Staff visits only


http://www.nap.edu/catalog.php?record_id=20018

Table 1 continued.

Country Counterpart organization Source(s) of funding
Bangladesh* Bengal Academy of Sciences OST/AID*
Burma* OST/AID*
China, Republic of Academia Sinica; National Private funds
(Taiwan) Science Council
India Indian National Science Acad- Mission funds; pri-
emy; Indian Pugwash Committee vate funds; OST/AID*
Indonesia Indonesian Institute of Sci- Mission funds;
ences (LIPI) OST/AID*
Korea Ministry of Science and Tech- TAB/AID; mission
nology funds; OST/AID;
Government of
Korea
Nepal® National Research Council OST/AID*
Pakistan* National Science Council OST/AID*
Philippines National Science Development Mission funds;
Board OST/AID
Singapore Science Council of Singapore OST/AID; private
funds
Sri Lanka National Science Council OST/AID
Thailand Institute of Food Research and Mission funds;
Product Development, Kasetsart OST/AID; RED
University; National Research
Council; National Economic and
Social Development Board
LATIN AMERICA
Argentina National Council for Scien- Mission funds
tific and Technical Research
Bolivia* Academy of Sciences OST/AID*
Brazil National Research Council; Mission funds; NSF;
Brazilian Plamming Ministry; private funds;
Brazilian Academy of Sciences Government of Brazil:
STS/TAB/AID

* Staff visits only
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Table 1 continued.

Country

Counterpart Organization

Source(s) of funding

Central America

Chile

Colombia

Costa Rica*

Dominican
Republic*

Guatemala

Guyana

Haiti*

Mexico*

Peru

Venezuela®*

Central American Research In-
stitute for Industry (ICAITI)

National Commission for Sci-

entific and Technical Research;

University of Chile
Colombian Fund for Scientific
Research (COLCIENCIAS);
Colombian universities

National Council for Scien-
tific and Technical Research
(CONICIT)

Dominican Institute of Tech-
nological Research

Guatemala Academy

National Science Research

Council; University of Guyana

National Research Council

National Council for Science
and Technology

National Research Council;
Peruvian Association for the
Advancement of Science: In-
stitute for Technological
Research and Standards

National Council of Scien-
tific and Technological Re-
search; Venezuelan Academy
of Sciences; Institute of
Scientific Research

MIDDLE EAST AND NORTH AFRICA

Egypt

Academy of Scientific Re-
search and Technology;

Egyptian Academy of Sci-
ences: Universities of Egypt

OST/AID; UNEP

OST/AID

Mission funds

OST/AID*

OST/AID*

Private

OST/AID, NSF

OST/AID*

Private

Latin American bureau;
OST/AID

OST/AID*; Private

NSF; OST/AID

* Staff visits only
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Table 1 continued.

Country Counterpart organization Source (s) of funding
Iran* Ministry of Science and Higher  OST/AID*
Education; Arya Mehr University
Jordan* Royal Scientific Society OST/AID*
Tunisia Office of the Prime Minister OST/AID
Turkey* Scientific and Technical Re- OST/AID*

search Council of Turkey;
Middle East Technical University

Yemen* OST/AID*

* Staff visits only.
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OVERSEAS PROGRAMS
Africa
CAMEROON

Three visits by BOSTID staff to Cameroon in 1976 for discussions
with AID officials and representatives of the National Office for Scien-
tific and Technical Research (ONAREST) resulted in agreement to pursue
cooperative activities on the organization of applied research for social
and economic development. The initial focus was to be a workshop on agri-
cultural research management. A number of factors prevented the workshop
from taking place in 1977; thus a BOSTID staff member visited Cameroon
in February 1978 to update workshop planning. A BOSTID panel is scheduled
to go to Cameroon for two weeks, beginning the latter part of June 1978.

ONAREST's director general, Dr. F. A. Gandji, is enthusiastic about
collaborative activities with BOSTID, and the relationship has the strong
support of the AID Regional Development Office. Dr. J. Nya Ngatchou,
director of ONAREST's Institute for Agricultural and Forestry Research
(IRAF), headquartered at Buea, is coordinating the upcoming activity. The
five-person BOSTID panel will undertake a week's field visit to research
centers prior to the actual workshop at Buea. Some 15 to 20 Cameroonians,
from govermment ministries and university faculties as well as research
institutions, will participate. At the conclusion of the workshop, a
colloquium will be held in Yaounde, both to convey the results of the work-
shop and to explore more broadly the relationships of science and technol-
ogy to development.

ETHIOPIA

Following several staff visits, the Ethiopian National Council for
Science and Technology asked BOSTID to collaborate in organizing a work-
shop program on science and technology in relation to Ethiopia's develop-
ment. The objective of the workshop was to consider guidelines for form-
ulation of national priorities in science and technology and to consider
relationships among and responsibilities of new Ethiopian science organi-
zations--the National Council for Science and Technology, the Ethiopian
Science Foundation, and the Haile Selassie I University Institute for
Scientific and Technical Research and Development.
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The workshop was originally scheduled to be held April 8 - 14, 1974
in Addis Ababa, Ethiopia. In February, Dr. Akilu Lemma, chairman of the
National Council for Science and Technology, requested that the proposed
workshop be postponed because of Ethiopia's political situation. In view
of its continuing political developments, it is uncertain whether the
workshog will be rescheduled. With the cooperation of the AID mission,
BOSTID has been keeping in contact with Ethiopian officials of the ''de-
velopment through c ration' program and providing information on rural
small-scale technologies that might be of help to them.

GHANA

A joint workshop, '"Research Priorities and Problems in the Execu-
tion of Research in Ghana,' was held in Accra in January 1971. Con-
vened under the auspices of the NAS, the then newly created (1968)
Ghanaian Council for Scientific and Industrial Research (CSIR), and
the University of Ghana, the workshop brought together 12 U.S. scien-
tists and over 60 Ghanaian scientists, cabinet ministers, and universi-
ty and research institute administrators. At this meeting, two areas
of critical importance were identified for further st by a joint
group: (1) agricultural research and extension, and (2) research pri-
orities in relation to Ghanaian development.

Ghanaian scientists and govermment officials agreed that the work-
shop was of decisive importance in that it brought together for the first
time many disparate elements of the scientific commmity. Later develop-
ments included an All-Ghanaian Conference on the Role of Agricultural Re-
search and its Relationship to the Development of Agriculture convened
in July 1971 and the dissemination of a crops research handbook to per-
somnel in the agricultural ministry, in agricultural extension work,
and in other fields.

Study Group on Agricultural Research and Extension

An analysis of the Ghanaian agricultural research situation pointed
to the need for greater attention to the relationship between agricultural
research and extension and, in particular, to the development of a more
coordinated system of agricultural extension training and inglementation.
The study was formally g:;un with a planning visit in June 1971 by the
NAS co-chairman, Donald Barton, and an NAS staff member. This visit had
three main objectives: (1) arrive at mutually acceptable terms of refer-
ence for the study; (2) identify and meet the people who have the power
to implement agricultural programs; and (3) determine the best timing
for the study in terms of political, economic, and social conditions in

The lam:“maﬁ meeting came at a fortuitous time, because the Govern-
ment of Gga.na recently formed a committee to draft the Medium-Term
(three- to five-year) Plan for the economic development of Ghana. This
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committee established subcommittees on those sectors of the economy
that would contribute to the final plan. The agricultural research and
extension study was scheduled so that the NAS visitors and members of
the key subgroups of the Ghanaian Medium-Term Plan Committee could ex-
change ideas. As a result, some of the U.S. visitors' ideas were incor-
porated into the Medium-Term Plan, and, in turn, ideas contributed by
the Ghanaian Medium-Term Plan Committee were incorporated into the plan-
ning for the joint study.

The primary recommendations emerging from the study were: (1) the
establishment of a 'National Agricultural Service' administration within
the Agricultural Ministry, which would comprise basic extension services
and related activities; (2) the separation of the ministry's Information
and Publications Unit into two distinct entities, one to be retained by
the minister as a public information dissemination unit and the other--
an agricultural information extension umit--to be located within the CSIR;
and (3) the establishment of a mechanism for evaluating, through internal
and external systems, the effectiveness of agricultural extension in Ghana.

Study Group on Science Policy and Research Priorities

The decree establishing the CSIR in 1968 states that one function of
the council shall be "to advise the Goverrment on scientific and techno-
logical advances likely to be of importance to national development and
in particular to advise the Government or other agencies of Govermment
on scientific and technological matters affecting the utilization and con-
servation of the natural resources of Ghana and on how best scientific
research may be coordinated and employed in the interests of such utili-
zation and conservation.'" The workshop recommended a joint study to draw
up the operational guidelines for this function.

At the request of the CSIR chairman, the study originally scheduled
for March 7 - 23, 1972 in Accra was postponed because of the political
situation. A joint NAS-CSIR workshop was finally convened in Accra,
March 20 - 30, 1973 to consider how the CSIR could fulfill its mandate
to advise the Ghanaian governmment on science policy and research prior-
ities. CSIR and NAS participants conferred with Ghanaian scientists,
government officials, university administrators, and representatives from
the private sector.

After examining altermative methods for developing advice on science
policy and research priorities, the workshop produced the following recam-
mendations and observations:

1. A new Science and Technology Plamning and Analysis Group should be
established within the CSIR to help perform the broad science advisory
functions specified in Article I, Part 4 of the 1968 decree. The fumc-
tions, administrative relationships, and operating guidelines for the
Planning and Analysis Group (PAG) were defined.

2. The workshop group identified some principles that should influence
development of science and technology in Ghana. Those principles recog-
nized a key economic priority: assuring an adequate scientific and tech-
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nological infrastructure to support the aspects of industry and agri-
culture in Ghana that can compete in the world market, thereby generat-
-ing foreign exchange and supporting the areas essential to Ghana's
general agricultural, industrial, health, and social development.

3. The CSIR should consider a number of key areas related to develop-
ment objectives and needs when setting priorities for special studies;
these areas included agriculture, industry, education, computer utili-
zation, and the environment.

Following these activities, an ad hoc committee of the CSIR-MAS
program met in Washington, D.C. July 1 - 3, 1974. The group reviewed
the progress on previous activities and agreed on the need to create an
ad hoc joint study group to meet in Ghana around October 1973 to assess
the present and potential impact of drought on agricultural and rural
development in northern Ghana. Following the July meeting, the CSIR
and the AID mission to Ghana agreed to undertake an assessment which was
conducted by AID with the assistance of the University of Arizona.

In October 1975, a past member of the NAS committee and an NAS staff
officer visited Ghana to discuss the next steps to be taken in the coop-
erative program between NAS and CSIR under the Development Applications
of Science and Technology Project. The chairman of the CSIR suggested a
number of specific joint CSIR-NAS studies for consideration in the con-
text of the future collaborative program.

It was agreed that the first priority would be "Alternative Ap-
proaches to Funding and Managing Cooperative Research in Ghana.'' A pro-
posal was submitted to AID/Africa Bureau for program costs to carry out
that study as well as several other priority areas in Ghanaian develop-
ment under the science project. It was anticipated that the first study
would be held in July 1976 in Ghana.

At the same time, the CSIR was in touch with BOSTID regarding a
study on scientific and technical information needs in Ghana. BOSTID
and CSIR's Committee on International Scientific and Technical Informa-
tion have met informally to plan this activity but funding is still un-
certain. During the most recent BOSTID staff visit to Ghana (March 1976),
the AID mission indicated that this was not among their top priority in-
terests; however, AID/Washington, NSF, and other national and internation-
al agencies have indicated an interest in this project.

Both the mission and the CSIR expressed the hope that the NAS could
arrange for an appropriate individual to visit Ghana at an early date for
further consultations on the operations of the PAG and the study of alter-
native approaches to funding and managing cooperative research in Ghana.
Recruitment of staff for the PAG has been slower than hoped but a nucleus
now exists. The functioning of this unit is the most important current
activity. The funding and management study will be re;rc!ﬁoeduled appropri-
ately depending on the progress of these consultative discussions.
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In June 1977, a BOSTID staff member visited Accra to fimm up plans
for the CSIR-NAS study on the funding and management of science. The
study was scheduled to be held in June 1978, in Accra. The objectives
of the study were:

-- to explore the present ways of means of funding and managing
science in Ghana;

-- to consider and compare means of funding and managing science
in three other countries representative of low, middle, and high-
income countries;

-~ to consider and devis lalternative systems of funding and man-
aging science in Ghana; and

-- to make recommendations for a feasible system in Ghana.
At the request of the CSIR, the program has been temporarily postponed.

IVORY COAST

The National Academy of Sciences has had cordial relations with
Ivorian officials since 1968 when the NAS and the Ivory Coast Ministry
of Agriculture sponsored a conference in Abidjan on Agricultural Ressarch
Priorities for Economic Development in Africa. However, since the Ivory
Coast is a former French colony, it has been looking mainly to France
for technical assistance, and until recently, the scientific and techno-
logical agencies in the country, which are predominantly branches of
French overseas research institutes for the various export crops, were
staffed at the senior level by expatriates.

Recently, the Ivorian Government created a Ministry of Scientific
Research, and contact has been made with the Directeur du Cabinet,
M. Gabriel Lahoury, who has expressed interest in collaboration with
the NAS. As of yet no specific activity is planned.

KENYA

During a study tour of the American national parks in early 1975,
a team of trustees of the Kenya National Parks (KNP) initiated discus-
sion with a number of U.S. colleagues and scientists about research
needs for the scientific management of national parks in Kenya. As a
result of these discussions and in view of the keen interest of U.S.
scientists in cooperating with their Kenyan colleagues in executing
this scientific approach to conservation in Africa, the chairman of
the Kenya National Parks Board of Trustees formally requested BOSTID's
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help in convening an International Study Workshop (ISW) to produce
major policy guidelines for proper scientific management of the na-
tional parks of Kenya. Subsequent to this request, a BOSTID staff
member visited Nairobi in October 1975 and met with the KNP Trustees
and AID and U.N. Enviromment Programme (UNEP) officials. These dis-
cussions resulted in a recommendation to expand the proposed coopera-
tion to include a follow-up phase to the ISW.

The ISW, which was planned for Nairobi in 1976, had the following
objectives:

1. to fornulate ways and means of establishing a functional research
device for National Parks and Reserves of Kenya as a model for their
park systems of developing countries;

2. to discuss and formulate guidelines for identifying suitable re-
search topics that should be given priority attention in National
Parks and Reserves; and

3. to discuss ways of establishing mechanisms for determing external
and internal excesses and strains experienced by National Parks and
Reserves of Kenya and to formulate ways and means to absorb or dissi-
pate both.

A proposal to UNEP for funding for these activities was submitted,
but action on it was deferred due to a shortfall of funds. It was hoped
funding would be available to hold the ISW before the end of 1976.

In the summer of 1977, Dr. Odhiambo, president of the newly reor-
ganized Wildlife Fund Trustees, informed NAS that they would again like
to pursue the possibility of a workshop on research needs for the parks
system, with a possible rescheduling in November 1977. Details of the
workshop were refined during BOSTID staff visits in August 1977; how-
ever, it became apparent that UNEP might have difficulty in making a
grant to the NAS.

BOSTID was subsequently informed that UNEP was unable to support
the Academy's participation; however, the workshop was held as scheduled
without NAS participation.

LIBERIA

Encouraged by the U.S. Embassy in Liberia and AID's Africa Bureau,
BOSTID staff members visited Monrovia in late 1975 and early 1976 for
discussions with officials of the Liberian government and AID regarding
possibilities for a BOSTID program there. Liberian officials expressed
great interest in BOSTID's overseas programs and asked BOSTID to con-
sider the possibility of convening a workshop in Monrovia in 1976. Li-
beria is producing its first four-year national development _plan. Liberi-
an officials recognized that several areas of the plan require scientific


http://www.nap.edu/catalog.php?record_id=20018

-18-

and technical inputs that are not yet clearly defined. They hope that
the workshop program might provide advice on these inputs, particularly
in agricultural research since agricultural development is the highest
national priority. A formal request for a workshop on the organization
and management of agricultural research, to be convened jointly with the
Liberian Agricultural Research Council, was expected.

BOSTID finally received copies of Liberia's four-year national de-
velopment plan. Following a staff visit to Monrovia in June 1977, NAS
Foreign Secretary, Dr. George llammond, rececived an official request for
a joint workshop. The objectives of the workshop are:

-- to explore the potential benefits of science and technology
in increasing the standard of living in the rural and urban
areas;

-- to discuss new and old methodologies for delivering science
and technology to rural people;

-- to identify short- and long-term science and technology re-
search priorities;

-- to discuss the feasibility of introducing an SA/OR capability
for development planning; and

-- to discuss the needs and objectives of manpower training in
science and technology in Liberia and consider methods for at-
tracting trained Liberians back to Liberia.

The workshop was tentatively scheduled to be held in Monrovia in
the sumer of 1978.

MOROCCO

In the spring of 1972, a BOSTID staff member visited Rabat with the
director of the Office of Science and Technology (OST) of AID to explore
the potential of a cooperative program with the scientific group within
Morocco. Discussions were held with AID staff and Moroccan officials,
and several visits were made to Moroccan institutions. The possibility
of an NAS science policy workshop was discussed at length. It was agreed
that the AID mission and the Moroccans would be in touch with OST and/or
BOSTID regarding their desires; however, no further word has been received.

NIGERIA

In February 1965, members of the Africa Science Board visited several
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African countries to establish closer ties with African colleagues. Dis-
cussions in Nigeria concerned science organization and policy matters in
relation to pending legislation before the Nigerian Parliament that called
for the creation of a National Research Council and an Academy of Sciences.
Nigerian scientists were especially interested in the NAS experience with
government, industry, and academic institutions. Further meetings on
these questions were proposed.

Following the visit to Nigeria, the Africa Science Board and staff
encouraged Nigerian participation in such programs as the Upper Mantle
Project and the International Biological Program, sponsored a panel dis-
cussion, ''Science Research Opportunities in Nigeria,' at the meeting of
the African Studies Association, and attempted to recruit a science poli-
¢y advisor for Nigeria under UNESQO auspices. The Board also arranged for
preliminary studies of ecological changes and resettlement resulting from
construction of the Kainji Dam.

The first U.S.-Nigerian science workshop was held in August 1965 at
the conference center of the Rockefeller Foundation in Bellagio, Italy.
The Africa Science Board and an ad hoc group of Nigerian scientists, uni-
versity heads, and economic plamners met to consider which elements of a
science policy for Nigeria would bear on the country's economic develop-
ment and on the organization of scientific and technological research by
the proposed Research Council and Academy of Sciences. Discussions cen-
tered around: (1) training of scientific personnel, (2) division of labor
between universities and applied research institutes, (3) public health
aspects of economic development, (4) natural resources, (5) economic plan-
ning and the use of data from agricultural research, (6) priorities and
international cooperation, and (7) contributions of academies and research
councils to economic development.

Subsequently, two military coups and a prolonged civil war made it
difficult to proceed with a program. However, BOSTID maintained contact
through correspondence and periodic visits with members of the Nigerian
scientific commmity and the AID mission in Lagos. It appeared to the
BOSTID staff that the national science policy, coordination, and funding
structure by then put in place had not yet come to maturity. Consequent-
ly, there is a reluctance to engage in formal bilateral activity involving
national science policy issues with U.S. institutions. This situation
was further complicated by the policy decision of the U.S. Congress to
reduce technical assistance to members of the Organization of Petroleum
Exporting Countries (OPEC). As a result, the AID program in Nigeria is
being phased out. However, informal contact has been maintained with Ni-
gerian scientists, including a staff visit in October 1975. BOSTID has
been approached informally by the University of Ibadan regarding the pos-
sibility of arranging a collaborative program to strengthen postgraduate
research and teaching in areas of chemistry related to national develop-
ment priorities--petrochemicals and natural products chemistry. Discus-
sions are continuing about a possible cooperative program, although no
particular project can be identified until questions of Nigerian sponsor-
ship can be worked out. The Science Association of Nigeria, a private
organization, is being reorganized into a National Academy of Sciences,
with which a cooperative program could possibly be undertaken.
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SENEGAL

In early 1975, BOSTID staff participated in two regional meetings
(the "Nianing Dialogue' on the Sahel and the Second General Conference
of the Association for the Advancement of Agricultural Sciences in Africa)
held in Senegal. This participation provided an opportunity for informal
contact and discussions with Senegalese officials regarding possible col-
laboration with BOSTID. A Delegation General for Scientific and Tech-
nical Research was recently established, and problems of water resource
management and long-term improvement of the fertility of irrigated soils
have been discussed as potential subjects for joint discussions with the
NAS. No specific activity is plammed as yet, however.

SUDAN

Visits by officials of the Sudanese National Council for Research
to Washington and subsequent visits by NAS staff to Khartoum in 1972 and
1973 fostered the interest of the Sudanese Council, the NAS, and the AID
representative in Khartoum in a collaborative relationship between Sudan-
ese and U.S. science institutions. As a result of the serious drought
problems affecting the Sudan during the past few years, the first activ-
ity discussed was a workshop that would provide AID and Sudanese authori-
ties with recommendations regarding natural resource development and en-
vironmental stabilization.

The workshop, initially scheduled to be held in Khartoum the end of
1973, was later scheduled for 1974; however, as a result of political con-
siderations, the meeting had to be delayed both times.

In addition, in early 1974 the U.S. ambassador to Khartoum, William O.
Brewer, visited the NAS and expressed interest in the possibility of con-
vening a workshop in Sudan on aquatic weeds, a major problem there. Due
to conflict of political priorities, Ambassador Brewer was subsequently
recalled to the United States and this topic too was shelved. However, in
November 1974, the NAS received a copy of an official request sent to Am-
bassador Brewer, who by then had returned to Khartoum, requesting a work-
shop on aquatic weeds. Shortly thereafter, a formal request for a joint
activity was sent directly to the Academy.

A later staff visit resulted in agreement to organize the workshop as
a regional working group meeting with major participation of Sudanese,
Egyptian, Federal German, and U.S. scientists, and representatives from
countries adjacent to the Sudan.

The Regional Workshop on Aquatic Weed Management and Utiliz