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LDRAZT/

LNITRODUCTION

The CSIR and the NAS-US have, msinoe 1971, engaged in a joint
ocollaborative programme aimed at relating science and technology
more effectively in solving economic and social problems in Ghana,

The oooperetive programmes to-dete seems to have talken the
form of workshops aimed at examining the institutional mschanisim
for formulating science policys identifying research priorities
and the problems in the eoxocution of reseerch in Ghana; and also
finding out how best agricultural resegrch results could be made
available to user-agencies,

In July 1974 a Joint ad=hoc Committee meeting for scientific
and Technical oo~operation between the CSIR and the US-NAS was
convened in Washington to review the results of past Workshops,
and to detormine the future direction of the joint CSIR/NAS-US
collaborative programme,

I am happy to present this summary report, of the meeting of
the Joint Ad=Hoc Committee in Washington, which contains the thinking
of both sides on our past und future activities, It is my desire
that such meetings will periodically take place to review ouwr
constantly chunging national scientific and technological priorities.

(DR, A.N. TACKIE)
EXECUTIVE CHAIRMAN OF THE
c.s.x.a.
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This report is a staff-prepared proceedings of the meeting of the Joint
Ad Hoc Committee of the Council for Scientific and Industrial Research (CSIR)
of Ghana and the Board on Science and Technology for International Develop-
ment (BOSTID) of the U.S. National Academy of Sciences (NAS). The meeting
was held in Washington, D. C., USA on 1, 2, 3, July 1974. NAS participation
was made possible through funds provided by the Office of Science and Techno-
logy, Bureau for Technical Assistance, Agency for International Development
under Contract AID/csd - 2584, Task Order 1.
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2 . Observations and Recommendations

Planning and Analysis Group

The Joint Ad Hoc CSIR-NAS Committee took note of the progress made
by the CSIR in obtaining the Government of Ghana's acceptance of the con-
cept of the Planning and Analysis Group (PAG) as contained in the Report
of the Joint CSIR/Universities of Ghana/NAS Workshop om "7'.. Role of the
CSIR in Determining Science Policy and Research Priorities' (May 1973).

The Joint Ad Hoc Committee noted further that the CSIR had formally
given its consent to, and authority for, the Executive Chairman of the
Council not to appoint a Director of the PAG during the initial stages
of its establishment.

The Committee recommended that the CSIR continue to draw on NAS as-

sistance as necessary in the development of the PAG.
Savannah Zone Study

The Committee recommended the creation of an ad hoc joint study group
to meet in Ghana in October 1974, for a maximum of three weeks and a
minimum of two weeks, to assess the present and potential impact of drought
on agricultural and rural development of the savannah region of northern

Ghana. This study group was charged with the following tasks:
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1. To examine the present and potential impact of drought in the
savannah region of Ghana with a view to assessing its short- and long-
term effect on agricultural production and the well-being of people of
the area.

2. To identify specific problems relevant to the causes and con-
sequences of drought.

3. To propose a detailed study plan to assist the Natural Resources
Committee to use existing educational, research, and technological re-~
sources most effectively in carrying out the necessary studies. More-~
over, scientific manpower needs should be identified whenever possible.

4, To suggest specific opportunities for international research
cooperation.

5. To prepare a report of its findings to the Executive. Chairman
of CSIR through the Committee on Natural Resources.

The study group should bear in mind throughout that the ultimate ob-
jective is the preparation of a concrete study proposal, including a
rigorous budget. Such a proposal will make possible the solicitation of
funds necessary for early initiation of the study.

It was agreed that the joint work group shodld be small, composed
of seven members with multidisciplinary backgrounds.

The membership should reflect, insofar as possible, a combination

of the following disciplinary areas:

° Soils ° Economics ® Geography

° (Climatology ® Sociology °® Range manage-
® Irrigation ® Medicine ment

e o [ ]

Resource management Animal science

(arid land)

Engineering
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In general, membership of the study group should also reflect the

following [unctional areas:

® Fuel ard energy ° Human resources
Resource management ° Animal production
° Land use ® Transportation and communi-
cation

Systems modelling

RAS study group members should include three individuals with experi-
ence in systems modelling, resource management, and Sahelian studies; four
CSIR representatives will be chosen on the basis of knowledge and experi-

énce in the other areas noted above.

Science and Technology Foundation and Alternatives

The Joint Committee was not in a position to make concrete proposals
on the subject, but recommended continued attention be given to possibili-
ties for alternate funding mechanisms to support science and technology in
Ghana.

The Joint Committee also recommended that the staff of the NAS pre-
pare a background document on science and technology foundations and other
mechanisme for the support of science and technology for the Executive

Chairman of the CSIR.

Industrial Research

The following three areas of industrial research were brought to the
attention of the Committee as possible areas for appropriate PAG consider-
ation.

® Pertilizer production

Industrial and technical extension

® Dpevelopment of small-scale industries, including machine tools
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Substantive discussion of these industrial research topics was

limited by lack of time.
Remote Sensing

In view of the fact that Remote Sensing has proved to be a powerful
tool for the inventory, interpretation, and analysis of earth resources
the Committee recosmended that the CSIR seek ways of utilizing this tech-

nology for Ghana's development needs.
.Scientific Instrumentation Center

The Committee supported the concept of the Scientific Instrumenta-
tion Center and noted with approval the actions already taken by the Gov-
ernment of Ghana and the CSIR towards the establishment of the Center.

In particular, it supported the decision to 1link the Center with UNESCO,
and to designate the glass-blowing technology unit and the instrumenta-
tion calibration unit of the CSIR as the nucleus of the Center. However,
unless an efficient management plan for the operation and utilization of
the Center is evolved, the Committee felt the Center would not be as ef-

fcctive as it could be.
Juformation and Documentation Center

The Committeé racognized the prelininarf actions taken toward es-
* tablishing an effective information and documentation center for insuring
vital linkages with international bodies working in this area. The Com-
mittee was, however, concerned with the current state of dissemination of
scientific and technical information within Ghana and recommended that

the CSIR find ways of making information collected at the Center readily
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‘available to all users. The Committee further expressed its desire that
every effort be made to disseminate results of research in Ghana to the
international community.

The Comm;ttee next addressed itself to a question not on the agenda,
viz., the ineffective process of transfer of results of scientific re-
search to agricultural extension workers and (by implication) to indus-
trial and technical extension workers in Ghana. Though many of the recom-
mendations of the report of the Joint NAS-CSIR Committee on Agricultural
Extension and Research (October 1971) seem to have been incorporated into
the reorganization of the Ministry of Agriculture, there still appears to
be a weak link between agricultural research results and the Extension
Division of the Ministry. Consequently, the Committee urged the CSIR to
recommend to the Ghana Government, for its further consideration, the un-
implemented sections of the Report on the Agricultural Extension and Re-

search mentioned above. (Report, pp..36 - 37.)
Annual Meeting

The Committee proposed that a CSIR-NAS Committee meeting be held
annually, alternately in Ghana and the United States; the next meeting

i8 to be held in Ghana the summer of 1975.
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3 List of Attendance

Meeting of the Joint Ad Hoc CSIR~NAS Committee
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Edward Ayensu, Chairman, Botany Department, Smithsonian
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Joan Coe, Officer in Charge, Ghana Desk, Office of Central
and West African Bilateral Affairs, Agency for International
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Julien Engel, Deputy Director, Board on Science and Tech-
nology for International Development, NAS

Herman J. Nissenbaum, Loan Officer, West Africa 1B, Inter-
national Bank for Reconstruction and Development (World Bank)
Charles Weiss, Science Advisor, Economics Department, Inter-
national Bank for Reconstruction and Development (World Bank)
Judith Werdel, Professional Assistant, Board on International
Organizations and Programs, NAS
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4 Agenda

Meeting of the Joint Ad Hoc CSIR-NAS Committee
Joseph Henry Building, Room 600-A
2100 Pennsylvania Avenue, N.W.,, Washington, D.C.

July 1, 1974 (Monday)

9:00 - 9:15 a.m. Welcome~~Dr. George S. Hammond, Foreign
Secretary, NAS

9:15 - 9:30 a.m. Response--Dr. A. N. Tackie, Executive
Chairman, CSIR

- 9:30 - 10:00 a.m, U.S. Assistance and Ghana

--Mr. Henry Arnold, Director, Office
of Science and Technology, Bureau
of Technical Assistance, AID

~-Ms. Joan Coe, Officer in Charge,
Ghana Desk, Office of Central
and West African Bilateral Af-
fairs, AID

10:00 - 10:30 a.m. World Bank and Ghana

-~Mr. Herman Nissenbaum, Loan Officer,
West Africa, World Bank

~-Dr. Charles Weiss, Science Advisor,
Economics Department, World Bank

10:30 - 10:45 a.m. Coffee Break

10:45 ~ 12:15 p.m. Review of CSIR-NAS Cooperative Program

Agriculture--Mr. Quartey Papafio
-=Dr. Donald Barton
Science Policy--Dr. A. N. Tackie

--Dr. George S. Hammond
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12:15 -
2:00 -

3:45 -
4:00 -~

July 2, 1974

2:00 p.m,

3:45 pom,

4:00 p.m.
5:00 p.m,

(Tuesday)

9:00 -
10:45 -
11:00 -

12:30 -
2:00 ~

10:45 a.m.
11:00 a.m.

12:30 p.m.

2:00 pem.
5:00 p.m.

Lunch

Science and Technology Foundations and Altexr-~

natives for Scientific Support

Coffee Break

Food/Agricultural Production in Northern Ghana

-=Mr. Quartey-Papafio

==Dr. Jack Johnson

Savanna Zone (Northern Ghana) Study Discussion
Coffee Break

Discussion of Planniggf_>d Analysia Group: Con-

cept and Needs

--Drn Ao No Tackie .
~=Mr. David Beckler
Lunch

Future Program Discussion

A, Industrial Research
==Mr. Julien Engel, Deputy Director, Board on
Science and Technology for International
Development, NAS. (Brazilian Industrial
Workshop)

B. Remote Sensing
=~Mr. Merrill Conitz, Physical Scientist,
Bureau for Technical Assistance,
Office of Science and Technology, AID.
(East Africa Workshop)

C. Scientific Instrumentation Center

D. Information and Documentation Center
==Ms. Judith Werdel, Professional Assistant,
Board on International Organizations
and Programs, NAS. (Argentine Telex
System) and (Taiwan Information Program)
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July 3, 1974 (Wednesday)
9:00 - 11 a.m.

11:00 - 12:00 p.m.

12:00 p.m.

Formulation of Recommendations

A.
B.
Cc.

E.
F.

G.

Planning and Analysis Group
Sa§annah Zone Study
S&T Foundation and Alternatives
Industrial Research
I. Fertilizer Production
II. Industrial and Technical Extension
I11. Development of Small-scale Industries
choté Sensing
Scientific and Instrumentation Center

Information and Documentation Center

Closing Remarks

-"'Dt'. Ao No Tackie

-=Dr. George S. Hammond

Adjournment
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5 Opening Remarks

Dr. Hammond

Itlis my pleasure as Foreign Secretary of the Mational Academy of
Sciences to welcome you on my first day in this position. It is partic-
ularly pleasing to me that this coincidence occurred because I have been
to Ghana twice and so it i8 one of the relatively small nuuber of coun-
tries in which I have been personally involved as part of the program of
the_Academy.

The U.S. National Academy of Sciences may strike some people as a.
rather curious and unusual organization becauge it ;s a non-governmental
agency chartered by the federal government of this country for the pur—
pose of giving advice to the governmeﬁt. The Foreign Office program,
bulilt up by my predecessor, Dr. Harrison Brown, has become very much in-
volved in many kinds of international scientific and technological oper-
. ational and discussion programs. These programs are largely built up on
ad hoc bases and as we become acquainted with our counterparts, primatiy
fhrough the binational format, we seek to find ways to develop a par-
ticular kind of profitable program of interaction. I think what we are
seeking today is to attempt to see whether there are operational programs
that may be undertaken in Ghana with the collaboration of the National |

Academy.
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These matters are very complex and normally involve finding things
that seem reasonably good to attempt to do, and developing an organiza-
tion for doing them, which, of course, always involves seeking the re-
sources to do them. The Foreign Secretary's Office of the National
Academy in its own right has essentially no financial resources. It is
necessary for us to gather support from other agencies, either in this
country or internationaly. I think our program for this meeting is,
therefore, primarily to talk about what we may do, since we are in no
position to make any commitments as to what we can do. However, we
have in the past been successful in many cases in collaborating with
people from other countries, and in finding resources to do modest pro-
grams, which have turned out to be always interesting and sometimes suc-
cessful.

In Ghana there are some enormous problems of which desertification
is probably one of the leading ones at this time. Of course, this prob-
lem is international. In this country, for instance, we have a striking
example of desertification occurring in Florida, so it is universal enough
to atéract the attention of all people. It would be fruitful to make de-
cisions soon to do something about this problem rather than to talk about
it. This, of course, is easy to say, but I think it should be an objec-
tive of this meeting, and although we are not, as I pointed out, a fed-
eral agency and cannot make commitments for the U.S. government, we can,
hopefully, come up with a program that will enable us to do what we feel
should be done.

So you are, indeed, welcome, and I will now turn to my co-chairman
of this meeting, Profecssor Tackie, Chairman of the CSIR, the Ghanaian

counterpart of the NAS.
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Dr. Tackie

Thank you, Dr. Hammond. Ladies and Gen:lemen:

On behalf of the Council for Scientific and Indus;rial Research of
Chana, 1 congratulate Dr. George S. Hammond on his assumption éf duty to-
day as Foreign Secretary of ﬁhe United States National Academy of Sciences.
By a fortuitous coincidence, today is the first anniversary of my assump-
tion of office as Executive Chairman of the Ghana C.S.I.R. In teims of
timing of appointment, therefore, Dr. Hammond and I have a date in common.
In terms of general background too, we have something in common, since we
both came to our present science administrations from considerable back-
ground ‘in university academic work.

The Ghana Council for Scientific and Industrial Research and indeed
its predecessor organization, the Ghana Academy of Sciences, have a rel-
atively short but interesting history of contact with the U.5. National
Academy of Sciences. The period of effective stabilization of this con-
tact dates from January 1971 when a joint NAS/CSIR/Ghana Universities
Workshop on Science and Technology was held in Accra. This was to herald
similar meetings held later, the last one in May 1973.

The last workshop resulted in the crystallization of some ideas posed
at the earlier meetings, and the formulation of some recommendations for
improving the existing machinery for science policy planning and imple-
mentation. Coacurrently with the consideration of these topics, thought
was given to possible sources and means of obtaining much-needed financing
for céiontific and technological research, having regard to the rather
low level of local financial support. Attention was paid to the need for,

and prospects of, funding from external sources.
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At about the same time, the Ghana C.S5.7.R. reactivated its Committee
for Conservation of Natural Resources. During the early deliberations of
this reconstituted Committee, one problem identified . for urgent study was
the agricultural situation in the Savannah regions of northern Ghana, and
the impact on thgse areas of the severe drought and deéertification phen-
~ omena in the Sahel regions of Africa. The magnitude and complexity of the
’Sahel problem had attracted global attention, and it was thought wise that
Ghana should undertake the kind of studies that will enable her to do some
long-range planning to eliminate or at least minirize likely adverse effects
of the Sahel situation on its northern areas, which border on the Sahel re-
gion.

It was widely recognized that the desertification studies are a multi-
disciplinary type activity, and, further, that in view of the global sci-
entific attention that the Sahel situation had attracted, Ghana would be
well advised to establish contact with, and obtain assistance from, the
international scientific community in its Savannah desertification studies.
Accordingly, discussions were held with the USAID Mission to Ghana, whose
response was positive and prompt. Within a few weeks, contact was estab-
lished with the Office of Arid Land Studies at the ﬁniveraity of Arizona
whose Director, Dr. Jack Johnson, made a brief bﬁt very useful visit to
Ghana and recorded his impressions and first observations on the probem.

In these discussions, the drought studies project was viewed in the
light of the overall science policy, implementation, and financing situ-
ation in Ghana. This brought into focus the need for making the existing
ties between the U.S. National Academy of Sciences and the Ghana C.S.I.R.
more productive. Our present meeting here in Washington is Q step in this

direction.
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One.of the outstanding recommendations of the May 1973 workshop in
Accra was the estaylishment within the Ghana C.S.I.R. of a Planning and-
Analysis Group (PAG) made up of a small numier of highly talented and
carefully selected persons with disciplines in the sciences, engineering
economics, mathematica.,gnd systems analysis. The function of this group
is the identification, development of priorities, and in~depth studies of
research and development needs, as well as projects and submission of
eventual reports and advice to the Executive Chairman of C.S.I.R.

I am happy to inform you that the concept of PAG has been accepted
by the Government of Ghana, and C.S.I.R. has agreed to establish the
Group. We are now at the state of looking for the personnel required, a
process, about which we have no illusions, since the rare type of personnel
prescribed for the Group is not easy to find.

Considerations of the possibilities of research financing from sources
external to Ghana converged on the prospect of establishing a Science and
Technology Foundation. This Foundation would receive funds from external

gources and disburse them for research and development work in Ghana in

. response to requests.

The present situation in Ghana is that some financing can be provided
from Government sources, principally for local coéts involved in the con-
duct of scientific and technological research. But there is a serious
problem with the financing of foreign exchange components of research
costs due primarily to lack of foreign exchange at the national level. It
is easy to appreciate that in such a situation the procurement of foreign
financing is a major form of assistance for research work. The establish-
- ment in Chana of a.foundation that has the opportunity of receiving ex-
terna; funding for the promotion of research will therefore be a tremendous
boost for resecarch and development work in the country.

Chapter 5, page 5



The Fcundation should be set up in such a way that the major portion
of the funds it receives goes directly into research work. To achieve
this, the administrative costs of the Foundation itself should be minimal.
This subject will be takﬁn up in detail during discussions later in the
meeting, when the Ghana delegation will supply information pertaining to
similar organizations currently operating satisfactorily in Ghana.

The Ghana delegation would like to see the Savannah Desertification
Study adopted as the first recipient of research funding from the proposed
Science and Technology Foundation. Two other sprojects that my delegation
would put forward for consideration at this stage are the Fertilizer Pro-
duction _and the Machine Tool Workshop projects that were included in the
May 1973 workshop.

Our meeting here has been described as a meeting of the C.S.I.R./NAS
Continuing Committee. My delegation is aware that this meeting is a con-
tinuation of a series, the earlier ones of which were called workshops
and were all held in Accra. My delegation feels that at this point in the
C.S.I.R./NAS contacts and at this first meeting to be held in Washington,
we should take a practical step forward together. For our pirt, we have
come to this meeting in the fervemt hope that our'deliberations will end
in concrete decisions regarding external financial at.istance-for research
and development activity in Ghana. We would naturally feel that the fi-
nancing that NAS and USAID put into organizing this meeting has been
justified, and, indeed, that our visit has been worthwhile, if we are to
return home with a clear indication of possibilities in this directionm.

- And we would like to invite our colleagues in the U.S. National Academy

of Sciences, USAID, and other financing agencies that may be brought on
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board to adopt this same practical approach to the situation so that
realistic and meaningful research facilities are established in Ghana

soon that will be physical monuments to the results of our collabor-

ation.
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6 U.S. Assistance and Ghana

Mr. Arnold

I welcome the opportunity to renew my acquaintance with friends from
the CSIR, and on behalf of my colleague, Ms., Coe, and myself, to welcome
you to Washington.

I might tell you a little bit about USAID's assistance program in sci-
ence and technology--what we can, and perhaps cannot do. With its finite
resources AID hag, after much congsideration and at the direction of our
Congress, concentrated its efforts in three particular areas: food and nu-
trition, family planning and health, and education. Ninety to 95 percent
of the resources of AID go directly toward these three areas. But a con-
tinuing theme running across these areas is the emphasis on the rural re-
gions of develdping countries, on employment problems, on distribution of
population as well as distribution of income.

We view science and technology as a tool to assist in solving some
of these and other problems of developmentf The.role of my Office of
Science and Technology in AID is rather special. First, it is charged
with looking at these three priority areas to see whether we can find new
ways to use science and technology for solving problems.

Secondly, we have a charter to explore other uses of science and tech-
nol&gy that may be of increasiﬁg interest to developing countries in the

future. In the latter category there are three special areas that receive
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most of our attention. First, the strengthening of institutions and
institutional capability in science and technology within developing
coqntries. This includes such organizations as the CSIR, the univer-
sities, and the industrial institutions. The second emphasis is on

the assessment, conservation and management of naturai resources. Agri-
cultural and other renewable resources receive priority, but nonrenew-
able resources are also included, as well as environmental issues. The
third area is in the reduction of costs for public works and the expen-
ditures for public construction. (The principal reason why i was in
Accra last week was to attend a conference that Dr. de Graft-Johnson
organized on the opportunities for reduction in cost of public works.

It ﬁas.a good conference and I am sure that a number of useful recommen-
dations emerged. There were assurances from your Ministeries of Planning
and Public Constructlon that they were anxious to implement some of these
as well.)

To recapitulate, these are the principal areas on which our Office of
Science and Technology has focused its efforts: the building of science
and technology capability within the country, the assessment and manage-
ment of natural resources, and reducing the costs of public construction.
Because we have a small office, we implement the‘program through a group
of outside agents--perhaps twenty in number. Some of these are government
agencies, such as the National Bureau of Standards and the National Aero-
nautics and Space Agency, which has been assisting us with remote sensing
techniques. Universities are also a part of the team. Massachusetts
Institute of Technology is working with us on "appropriate technology in

developing countries"; Georgia Institute of Technology on'small industry";
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Cornell University on "science policy"; and the University of Arizona on
"management of natural resources in arid lands." Ve also have contracts
with private iidustry such as Monsanto Chemical Company for research on
roofing for developing countries, and with Arthur D. Little, a consulting
firm that is working in.Ghana right now on reducing thé cost of public
works.

The National Academy of Sciences does not quite fall into any of these
categories. It is not a government agency; it has a very special role,
initiated more than a hundred years ago, to advise the U.Sf Government ob~
jectively on matters of science and technology. It is an especially valu-~
able member of our group because it advises us on the important task of
assisting developing countries to strengthen their institutional capability
in science and technology. It is important to note that the Academy has a
two-pronged role. They not only adivse us but also have a separate role,
to provide scientific advice to developing countries or to other parts of
AID independently of us. We in AID must be careful not to confuse or in-
fringe upon these traditional roles of the National Academy of Sciences
and not to inadvertenfly establish procedures or relationships that could
make it difficult for them to preserve independence and objectivity. Thus,
the Academy is always an advisory group, not a pfogrammatic one, as Dr.
Hammond said. It is important to view this activity of the National Academy
of Sciences very precisely. I see their role as a first step toward al-
leviating certain problems, toward helping CSIR or other similar organiza-
tions identify, define, and analyze the important, high-priority problems.
The resultiné recommendations, if endorsed by the government of the host

country, can become one input to possible future development programs of

AID and other .donors.
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The provision by AID of capital or technical assistance in substan-
tial quantities is regulated by U.S. laws and regulations. It must take
place by agreement between the Government of the United States and the
government of the host country. Decisions on programs need to be made
between those two parties. The USAID Mission in Accra, for instance, is
the action agency for decisions of the U.S. government regarding foreign
assistance to Ghana.

We in the Office of Scilence and Technology (OST) and in MB. Coe's
office of the Africa Bureau, are supporting the AID Mission in Accra with
policy guidance and with technical assistance, and we, in tdrn, depend
upon all of our contractors for technical advice in science and technology.
As you mentioned, Dr. Tackie, the USAID in Accra is very interested in sci-
ence and technology programs and considers these discussions to be a useful
approach to developing better programs in Ghana.

Thus, it is the role of the Academy to provide advice through our
office or directly to CSIR which Qill (1) help the Government of Ghana pre-
pare and present to USAID/Accra or others, effective proposals for tech-
nical assistance and (2) to advise AID on matters of science and technology
upon request. We recognize that these workshops and this advice are only
one of fhe many sources of consultative advice available to CSIR and we
also recognize that the Government of Ghana may not look upon USAID as the
only source of technical assistance. Nevertheless, if the joint discussions
between you and the Academy are to result in somé action programs sponsored
by AID (and I am sure this is a mutual goal) it is important that the three
parties understand each other as well as possible. For this reason, we

appreciate the opportunity to participate in this meeting.
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Ms. Coe

I would like to talk specifically about the program in Ghana at the
moment and the directions that we see it talking. Mr. Arnold mentioned
the areas in which AID is working, namely, food production and nutrition,
family planning and health, education, and human resources. Within these
four broad areas, in each country in which AID has a bilateral program,
we select in concert with the host countfy——usually on the basis of their
own development plans--certain "areas of concentration' for AID activities.
Those areas of concentration are determined by host country requirements.
In other words, what the problems in the host country are; the kind of
expertise the United States can offer, and also what is sought from the

United- States.

In Ghana we are working in rural health delivery systems, including
a very large family planning element, trying to assist the Ministry of
Health of Ghana to determine the most cost-effective ways of delivering
health services to the rural areas. In addition to that we expect, fol-
lowing the National Nutrition Conference that took place this past April,
to begin to assist the Government of Ghana in developing a national nu-
trition plan. The recommendations of the nutrition meeting indicate that
perhaps for the first time seriously in Ghana, the nutritionist and the
agriculturalist will be talking to each other so that the nutrition strat-
egy which results will include certain kinds of emphases in agricultural
production, for example, high protein foods, as well as the usual emphasis
of getting to the people who are nutritionally deprived.

The USAID program in agriculture is much less well developed at this
point; we are depending quite a bit on what comes out of the development

plan that is now being put together. We expect we will be working in the
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training of manpower in the masnagement and development of agricultural
development programs. Management has been indicated in Ghana, especially
in the agricultural sector, to be one of the important hindrances to ef-
fective development programs, so we will be working at the level of train-
ing regional directors of agriculture. Through the University of Ghana
and the Institute of Public Administration we hope to assist the Ghanaian
management training program for those people who will be working in the
field in the rural areas of Ghana managing agricultural programs. Dis-
cussions are now going on with the Government of Ghana on grains and le-
gune production and also on the provision of agricultural inputs and
services, for example, fertilizers, increased seed production and agri-
cultural research. This 1is much less well thought out and I can only say
that discussions are going on. Exactly what the United States' involve-
ment will be is yet to be determined.

How we decide what we are going to do is based on what the problems
in Ghana are determined to be by both the Ghana Government and the USAID
Mission. This list can always be changed. I think the issue of deserti-
fication is a good illustration. Desertification is something we have
talked about in Ghana in terms of the AID program only within, say, the
last five months. It has come to have a priority at least as high as
any of the other established elements of the program. We have also
talked about the science and technology area and what should be done in
Ghana. The AID Mission agrees with Dr. Tackie's feelings that there needs
‘to be a focus by the research institutions in Ghana on different devel-
opment problems that cut across the lines of the individual disciplines

of these research institutions. We hope during your discussions here
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you will gpend some time discussing how this may be achieved. I think
most of us know that we have been discussiﬂg an AID-supported scilence
and technology project and if it results, the kinds of activities under-
taken under the project have to be those that fit within what AID and
the Government of Ghana define as "critical development problems.”" Some
examples might be the issue of desertification, low-cost farm implements,
machinery and their manufacture in Ghana, the application of new food
technology, or the development of a documentation and information center
for agricultural research. This is the direction in which AID is moving

in the discussions with the CSIR.

Discussion

Dr. Hammond

Thank you, Mr. Arnold and Ms. Coe. We appreciate your coming to sit
with us. It is quite true that actions that come from whatever wise things
we may conclude really does deﬁend very heavily on other agencies for im-
plementation. On occasion the National Academy of Sciences has rendered
what seems to be faultlessly valuable, insightful and brilliant advice
to the federal government of the United States but'it has not necessarily
been acted upon. So that is one of the hazards of a discussion like this.
It is probably also true that sometimes the National Academy of Sciences
has rendered advice which did not look good, so we are not infallible.

We will probably not spend any significant amount of time on such
subjects as family planning, health, and education. This is a wide field
‘and we recognize that these are important subjects but we cannot deal with

the whole world‘at once.
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Dr. Tackie
The four areas outlined by Mr. Arnold are quite clear to us: food
and nutrition, family planning, health and education, eﬁc., but he forgot

to mention the idea of the science and technology foundation.

Mr. Arnold

This was a difficult concept for us in AID. Mcst of us do not under-
stant it on occasion. Most of the funds, 90 - 95 percent, and most of
the people in AID (90 - 95 percent) are concerned with those four primcipal
areas mentioned. .The Office of Science and Technology has one function:
to help those people to work on those four areas. It has another fumnction
which is to explore areas which may become of greater interest in the fu-
turé to developing countries. That exploration takes the form of technical
assistance proj;cts, not capiﬁal assistance. We can do some special pro-
grams.but there is one caveat--the program needs to have significance out-
side as well as within the particular éountry. This is because we have a
mandate to consider worldwide problems, the problems that have applicability
in many countries. An example is standards. The development of standards
institutions is required worldwide and dbes not fall in AID's four categories
but we do support it within a number of countries in a rather limited way.
There are some small programs which we can carry out if they meet certain
criteria; first, the country is interested in it; second, there are other
countries that may also be interested; and third, that it concerns science

and technology.

Dr. Tackie

Am I right to say that you might support recommendations arising out

of this meeting you attended on low-cost construction?
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Mr. Arnold
Yes, but let me say this, it would be much better if that kind of

program were supported by the USAID Mission in Accra, with our assistance

and backup.

Dr. Tackie

We might want to talk about subjects which do not fall within food

and nutrition or family planning.

Dr. Hammond

This touches upon something else that struck me as being interesting
in the presentation that you have given us and that is one area which you
did not_mention at all--the dévelopment of industrial technology in devel-
oping countries. People all over the world have come to realize that the
food problem would properly take priority worldwide over rapid industrial-

ization; yet the desire for industrialization is still there._

Ms. Coe

The reason for this emphasis in programs is the policy of concen-
trating on the lower 40 percent of the population and the fact that the
ﬁajbrity of these peoplé are occupie& in agricuiture, thus reauiting in

a shift away from industry and urban problems.

Dr. Hammond

I am raising the question: '"What is the position in this country--
AID and also people who study development and work with development in
countries——-with respect to industrialization which is not going to cease?"
What are the chances that we overreact now, essentially forgetting a long-
range goal of the people in Ghana to develop a more effective industrial
economy ?
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Dr. Tackie

I think you are right. We have on the agenda for discussion manu-
facture of machine tools. One area of concern to us is the Institute of
Industrial Research, which is relatively weak, where the bulk of techno-
logical research should be initiated and then turned over to industry.
This is why I seem to be pressing the point that it is not just the nu-

tritional side you should look at but other viable projects, too.

Mr. Arnold

This is very important that you do not let our discussion prevent you
from talking about the things you think are important. We very much need
to have that kind of feed-back and response. Our own program is as we
have described it; we ﬁave described it actually and realistically. But
I would say that we are neither all of one mind nor are we unchangable.
The program is changing; as of a year ago we had no interest in energy
except rural electrification. I can assure you there are a great mny
people who are worrying about problems of energy and sources of supplies

at the moment and there will be AID attention given to it in the future.

Dr. Johnson

Dr. Hammond, I would like to support what you said about not forget-
ting about industry. I think a significant relationship exists between
agriculture and industry and, in talking about them, I think we tend to

go overboard in one direction or the other.

Dr. Hammond
I am very impressed with the fact that'we are terribly naive about

the problems involved in industrial technology transfer. What seemed like
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an easy thing a few years ago turns out to be impossible. How do you
achieve industrialization in the world as it stands now? Maybe that is

one reason we don't talk so much about it.

Mr. Arnold

There is evidence that we are not insensitive to this; at least
approximately a third of my office resources goes to exploring problems
of industrialization and problems of technology tfansfer, problems associ-
ated with the building up of industries. We do try to put emrhasis on
rural industries, rather than major industrial operations. These are
not major AID programs--major resource transfer programs--they are explar-
atory; they are on the edge trying to push the frontier of knowledge back
a little in these areas. The Academy has been very helpful in these

studies.

Mr. Copeland

One point that is quite often forgotten when people talk about agri-~
culture or industrial research, is that one supports the other. If you
want to produce more crops in the country you need more fertilizer, which
means you have to have some way of producing or buying that fertilizer.
If you get into other areas of food production oé food storage, you are
talking about technology and industry. They go hand in hand with agri-

culture and to separate them would be a mistake.

Chapter 6, p. 10




7 VWorld Bank and Ghana

Mr. Nissenbaum

Over the past several years the Bank ﬁas tried to drastically reorient
the direction of its assistance to Ghana, much as it has tried around the
world. Historically, the Bank has been regarded as a kind of bricks-and-
mortar organization, and it certainly is true that for most of the 20 - 25
years of its existence the great bulk of Bank assistance, whether on hard
or soft- terms, bas gone characteristically in the fields of transportation
aund power, water supply and, more recently, telecommunications. In Ghana
we have tried to change this emphasis, and there have been, over the past
4 years, a series of four loans amountiﬁg to $27 million and some prepar-
ations for additional loans that are now relatively well advanced, which
represents a larger sum in the areas of fisheries, cocoa, sugar production,
and livestock production. I might just say a word or two about each of
them to show their composition. ‘

The fisheries credit project? vhich was the first in agricultu:e,
has had some bureaucratic problems but it is now producing some good yields.
fssentially, the fisheries credit project was intended to increase fish
éatches by modernizing the fishing fleet. We have recently extended or
broadened the use of the vessels we helped build and equip so they could

trawl as well. The intention of amending the project was to extend the
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the fishiﬁg seagson for the fisﬁermen and also, of course, to produce
more yields. This has been relatively succesBful. The boats have now
been built, equipped, and sold to the fishermen. Some are now in use,
and the limited information we have indicates that the_fishérmen have
done very well and considerable demand has been built up for more boats
of this type. |

Tﬁe second project is the cocoa project in eastern Ghana. This is
a project for the rehabilitation and replanting of somewhat less than
90,000 acres of cocoa. Its components are twofold: the first concern~
ing rehabilitation emphasizes improvements in capsid control for which
we are providing sprayers and insecticides and some extension service
.gssistahce; the second concerning replanting is the provision of better
seedlings along with credits. Also running through the whole project
is improvement of feeder roads in the area so we can get cocoa to the
market. This project, in contrast to .the figsheries project, has gone
exceedingly well.

There was a slight delay beginning this project bécause of a dispute
as to whether the fertilizer should be provided on a pure grant basis in
true traditional Ghana custom or whether, as the Bank insisted, it ought
to be brought on a credit basis. The Bank view prevailed finally but it
took some time; as a result, there was some loss of production and some
loss of project progress in replanting. However the rehabilitation re-
sults have been attractive.

The third project which related to Dr. Hammond's point regarding
industrial rather than agricultural projects (although it may also meet
Mr. Copeland's definition bdecause it serves both purposes), is the sugar

rechabilitation credits program (15.6 million credit granted two years ago).
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Those of you have been to Ghana (certainly our Ghanaian colleagues know
them well) may be familiar with two factories that were built a long
time ago and that have been far less capable of producing the ievel and
quality of sugar that Ghana desires. The basic intention of the Bank
project in this third area is to put the factories and the crops in the
fields back into produciion. We started on rundown, old, out-of-repair
services, and had to bring in a reputable.sugar producing firm. Through
the government services we were able to get a concern which had consider-
able experience both in Ethiopia and Tanzania. It is now running the
factory and is the agent of the institution which is now called GSEL's
(Ghana Sugar Estates Limited). Progress is slow but there is better
production than there has been for several years. I wish I could say
promiging things about the factory, but it is going to take a very long
time and be a very costly project. If it works, and there is no reason
to assume that it will not, it will enable Ghana to reduce substantially
the level of imports of sugar--probably within five years. Through the
assistance of the Ghana Government in agreeing to some recommendations
of the Bank of price policy, I think it 1is already clear that we can
equalize or stabilize the domestic price of sugar and at least end that
terrible irony which we found when we first came into Ghana where domes-
tic sugar cost s great deal more than imported sugar.

Finally, I am happy to say that just within the past month, the
Board of the Bank has approved a fourth project, which is already under
way. This is the project that sets up a Ghana livestock company, essen-
tially a pilot livestock developing scheme, which will operate four

ranches in different parts of the country with the hope that in approxi-

mately 2 years employing improved animal care techniques and improved
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breeds, there will be a substantial possibility of real livestock pro-
duction in Ghana.
Those, Dr. Hammond and Dr. Tackie, represent the investments the

Bank has made to date.
Discussion

Mr. Copeland

Is there a training component within the fisheries project and the
sugar factory project to train Ghanaians to use the new equipment on the
fishing boats and replace the firm now operating the sugar factory? If

this component is present, is it on grant or credit basis?

Mr. Nissenbaum

Let me go over each of them., The fisheries project, for all intents
and purposes, is on a grant basis. It consists of three-quarters of one
peréent interest loans over a 50-year period. The loans are on the most
favorable terms available to the Bank. There is not a very substantial
training component in the fisheries project. Ghanaian fishermen are
very competent. They are very well schooled in their own techniques, and
there is a substantial UNDP training facility already in the countrf; as
a result, the only training we have devised within this project is for
the improvement of the Boatyards Division of the Ministry, which is the
institution that actually built the boats using Ghanaian timber and our

foreign exchange for the other inputs.
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The cocoa project does have a substantial training component, not
only in the use of the seedlings or the other inputs within the exten-
sion service, which we are subsidizing as part of the project involving
sprayers, insecticide, etc., but the project staff is (with one exception)
completely Ghanaian. It represents the Bank's first attempt through this
"project development unit approach,”" to give the government some exper-
tise in large-scale project operations.

The sugar project has a very heavy component of funds which will put
the Ghana Sugar Estates Limited completely in Ghanaian hands 4a the future,
This clearly is one of the explicit objectives of the project.

The livestock project, although quite small, is also oriented not
only to “the traiping of better care of the herds, but to the establishment
and running of the livestock company as well, which will also have spe-
cific objectives to be completely in Ghanaian hands within 2 years.

If there are no additional questions on what we have done in the past,
let me say that these four projects, we hope, will be féllowed very soon
(perhaps this year) by approval of two additional projects. One is the
Northern Region Rice Development project, which is a large integrated pro-
ject quite close in site as well as in concept to the present Ghana-
German Fertilizer Distribution Center; the other is a project for the
establishment of an oil palm development production facility in the Kade
area. This will be a new Ghanaian entity. I think it will be called
CGhana 0il Palm Development Corporation. We have negotiated an $11 million
credit, which will set up a nucleus plantation for the production of palm
oil and then give considerable assistance in the outlying area for assis-
tance programs. We hope that this will be in operation before this cal-

endar year ends.
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Dr. Tackie

This oil palm project, is it going to use our huge oil palm research

project at Kade as nucleus?

Mr. Nissenbaum

I did not work on the development of this project. There is a re-
search component. I just cannot recall at the moment; hLowever, I will
check. |

I will finish this 1list by mentioning cotton production. In the
Upper Region, we have looked at a pilot scheme for cotton production on
more of a plantation basis than on a small owner basis. The report seems
to be that technically conditions are perfectly suitable. The government
is substantially impressed from the standpoint of the textile industry,
and we hope to have a team going back to Ghana in September to complete
the negotiation of the project. For the future I would say tﬁat agricul-~
ture should be as large a portion of our program as possible. In contrast
to the past where strengthening infrastructure represented almost two-
thirds of our program, I think 40 - 50 percent of our future projects will
be in agriculture. I have mentioned to you that we hope there will be a
second fisheries project and we have scheduled a mission to Ghana for that
purpose in this fiscal year.

The_Cocoa Marketing Board is already preparing a second cocoa project,
and we are anxious to move aheéd with.that. There has already been recon-
naisance of the second sugar project, which would be much more of a produc-
;ion project and perhaps 1nvoive distributioq of sugar production rather
than the rehabilitation team that we have necessarily cpncentrated on thus

far.

Chapter 7, page 6



The livestock project has within it the elements of preparation
for a second project, as do the oil palm, cotton and rice projects. So
ve see a wave of succession and extension in broad terms of the projects
we have carried. I am very hopeful that we can do more in other fields.
Those would be at least twofold. First, we havé concentrated on pro-
duction schemés principally for import substitution purposes with the
exception of cococa. I hopé we can now turn, with a little more 2anergy,
to the prospects of expanding nont;aditional agricultural exports, and
I hope we could do something in the fields of cashew production, rubber,
or expanded livestock production. In addition, there are some other ways
of working in the field of agriculture, which the Bank has already begun
to explore. Certainly one of the institutional problems that I can think
of in the field; of marketing and credit deserve some attention. We have
given a little assistance thus far to the Agricultural Development Bank.
The progress that has been made in preparing a program of substantial im-
provement in that institution, I think, indicates that there are very
good prospects of turning the institution around. The government has
displayed recently a fair amount of interest in irrigation and in the
possibility of building a dam at Kpong. We have made some suggestions
to the government about the irrigation potential 6f the water control
at that facility. I am happy to say that the government has agreed
with this and they are now broadening the study that is going on for
tha; facility to see vhcthet it could n§t have irrigation benefits aﬁ
well. I should at least say that we have begun, through an additional
project that we approved about a yeai and a half ago, to make some con-

“tribution to improving and upgrading the secondary and feeder roads,
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vhich fall in our Agricultural area and play a very important marketing
role. We hope to do more of that. We have been in very close, and I
would say, very successful contact with the Building and Roads Research
Institute on this project. The Institute is now preparing the feeder
road project which we intend to appraise within the year; this will be
in line with some future Bank assistance as well.

Finally, we hope to do some work in the broader rural development

area but those ideas are still quite vague.

Mr. Copeland
You touched upon telecommunications. Could you tell us what you

have in mind on that?

Mr. Nissenbaum

Yes, we have two directions in telecommunications. The first, tele-
graph and telephone services, which in. the past liad received a substan-
tial investment and were of first'quality in character, have depreciated
err the past several years, due to the lack of foreign exchange and main-
tenance. We have worked with people in post and telecommunications to
develop a program for a 4-year rehabilitation effort to replace some of
the equipment that was outdated or ineffective and improve the number of
switchboards and telephone instruments. That is the physical objective.
The institutional objective, coming from the government's direction, is
to assist the government to establish post and -telecommunications on s
self-sustaining revenue-earning commercial basis, one nearly equivaleat:
to what the government has already achieved in power, water, and sewngo.
The Post and Telecommunications Department has already been set up on s

partially commercial basis. It is no longer completely dependent on the
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government for budget support, and earns its own operating revenues while
still, for the moment, relying on the government for capital investments.
I think, as of today, it is now completely on its own and we, with some
very good assistance from the United Kingdom, have been.able to give them
some advanced technical assistance on the gsetting up of the institution,
80 we hope to be able to finance the project this year to provide more

technical agsistance for growth of the institution in a commercial fashion.

Mr. Copeland
Was there any consideration of an international component of that pro-

ject, such as ground stations for the communication satellites?

Mr. Nissenbaum

One element of the project (and this was the reason it was not moved
further), which still has to be settled is whether there should be a micro-
wave link to Abidjan to tie into the Earth Station there, or whether (paf-
ticularly since, I take it, satellité stations have actually come down in
cost) Ghana should not have its own satellite station. There are some

dissenting views and some pending opinions, which must be reconciled.

Dr. Barton

Would you tell us about the process for identifying the priority
problem,areas? How do you select them? How do you bring expertise to
bear and how do you interact with CSIR and other elements in Ghana?
Could you give us some view of the process of the problem identification

and assessment in relation to how you transfer and utilize skills in

Ghana?
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Mr. Nissenbaum

The ptocéss ig not really different from that of USAID. The Bank's
principal contacts are with the Ministries of Planning and Finance, which
signal our sense of direction, and we are heavily influenced by those
contacts and by the government's expressions through those organizations.
They are, in fact, on our Board of Tovernors. To get to your point, how-
ever, members of the Bank were recently in Ghana with the Economic Plan-
ning Commission. They went not only to take stock of the present finan-
cial and planning situation, but to discuss and get 1nfotmation from the
government on the development plans for the future, and to assess the
government needs for assistance. In that connection they explore the
given sectors that the Bank and the government generally agree are most
important, what the trends in tﬁose areas have been, what the needs of
the sectors are, what changes in both policy and program seem to be re-
quired, and then finally, but perhaps from the standpoint of this meeting
most importantly, there is a discussion. Various ideas are explored
sometimes conflicting in character as to the first, what the sectors
should be that the Bank should concentrate on within those sectors,
what areas and then what types of projects, and then, more precisely,
what type of assistance. That really covers the process, whether it is
agriculture, transport, telecom, or what have you. Within this sort of
broad framework--essentially procedurally outlined--there is a very heavy
scope of influence and more contact with persons who are important and

influential within Ghana.

Dr. Rammond

Heavy emphasis on the agriculture credits issued in Ghana is under-

standable, for it is consistent with everything I have heard and read
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about the problem, but there is also a dilemma, Nearly all the credits
are directed toward the development of the larger-scale agriculture, that
is, the principal Ghanaian agriculture. We have heard last year discus-
sions about enormously i@portant rural problems, because that is where a
large faction of the actual agricuitural production is and where the
people are. ﬁas the World Bank found ways of supporting successful pro-
grams with that kind of agricultural probien with which we in this coun-

try have absolutely no experience?

Mr. Nissenbaum

The Bank is just getting into this area. Recently the Bank set up a
rural development unit in my department. They are just getting started
and looking at broad programs. To develop agriculture is a very complex
process. We are really experimenting in this area at the present time and
I think the Bank is moving forward in this direction. It cannot continue
with narrow project—-oriented types of'ﬁrograms and really get agriculture

developing.

Mr. Copeland

Is there any ceiling on the credit to Ghana? Does the Bank estab-
lish ceilings, say for countries? I am wondering, if the Ghanaian gov-
ernment came to you with a large project specifically in science and
technology, would it be received favorably, since the Bank has tradition-

ally not been heavily involved in science And technology per se?

Mr. Nissenbgum
The Bank does not work in terms of very rigorous fixed ceilings. We

do have a planning system. We are working with the idea of certain
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magnitudes of assistance to particular countries, but this 1is largely
determined on a year-to~year basis and, since the Bank, unlike AID, works
in terms of large discrete capital projects, most of which take well over
a year to develop, shape, and bring to the point where we think they are
ready, we do not really have the flexibility, in many instances to move
as rapidly as AID or bilateral agencies. Also, the form of our aid is
somevhat confining in a fashion; but whenever we talk about Ghana, which
like so many other countrie¢s has been receiving only IDA assistance in
soft credits over the past several years, the situation is now changing
very drastically. The rates of inflation over the past two years and a
number of other factors are now making it abundantly clear that future
loans to Ghana from IDA will not be adequate to cover requests by any
neans, even though they total 4 or 5 billion dollars over the next four
years. As a consequence, there will be much stiffer competition for IDA
funds. I would have to say frankly that, given the results of the recent
debt renegotiation, Ghana will have to have some blend of hard Bank terms
as well as IDA resources if we are going to maintain the increased level
that we would like to see. But coming back more precisely to your point,
Mr. Copeland, we could fairly readily encompass science and technology
projecté, which, I take it, would not be of magnitudes greater than that

of, say, $500,000.
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8A General Review of CSIR-NAS Cooperative Programs

Dr. Hammond _

My comments will be bfief. simply to relate my expefience and to
follow from the first workshop, which was held in 1971. It was suggested
then that we assemble a binational ad hoc committee to discuss ;ays in
which the Government of Ghana might develop the strategy for producing
science and technology national policy as a part of the national develop-
ment program. Mr. Dowuona (former Chairman of the CSIR) carefully tried
to guide us away from designing developmental policy, by rather asking us
to consider ways in which 2 policy might be created--a mechanism within
the country for h;vins a dynamic ongoing policy forming épparatus. 1
think for the most part in our meeting, which was held in March 1973, we
managed to be faitﬁful to this principle. Obviously, there were times in
the speeches and the report that show clearly that you cannot resist the
temptation to get into some details of what policy might be. Probably
the leading suggestion was that within the CSIR an organization be es-
tablished called the planning and analysis group. This group would be
charged with producing studies on research priotitiéa and other assign-
ments and provide the CSIR with what might be a powerful capability for
dispatching the Council's charter responsibility within the government
of the country to give advice, on demand, and to provide guidance on

science and industrial research.
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I do not want to attempt to review the report in detail. It dealt
with some other things, in addition to the suggestion that a planning
and analysis group be established, but they are secondary. We also gave
8 substantial number of examples of problem areas in which the PAG might
well be expected to do analytical work and to render recommendations at
various times. Two of tﬁese areas sre fertilizer production and the es-
tablishment of a more extensive small machine tool capability within the

country.

Dr. Tackie

For the benefit of members who are perhaps not very familiar with the
functions of the CSIR, I would like to quote the first main function of
the CSIR, which is to advise the government of scientific and technological
advances likely to be of national importance to Ghana and in particular to
advise the government or other agencies of the government on scientific
and technological matters affecting the utilization and conservation of
natural resources in Ghana.

We really had not been effective in advising government, which was
one of the main reasons why the meeting was convened in Accra, and a lot
of time was spent discussing how best the CSIR could carry out this par-
ticular function, among others . Now, during the discuaaions in January
some attempt was made to identify areas of weakness within the CSIR and
the scientific community in Ghana that militated against achieving the
stated goals of the CSIR. As you know, the greatest number of research
institutes in the CSIRare agriculturally oriented, and it was therefore
appropriate that the first outcome of the recommendations of the com-

mittee, held in January 1971, was to set up the special committee, which
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met in October, to look at some of the weaknesses in the area of agri-
cultural production. Food production is not progressing as it should.
Moreover, we need raw material to feed our industries. It seems to me
that there is some weakness in the extension services in the country,
and my colleague, Mr. Quartey-Papafio, will be talking briefly about
what the setup now is to help us discuss more effectively.

The follow-up of the '71 October meeting was the '73 May meeting,
which to my mind was a very vital meeting held between the Ghana group
and NAS., This was a meeting at which the Ghanaian planning and analysis
(PAG) was proposed, the functions of which include the identification and
analysis of problems and priorities of research. We feel that the PAG
will help towards the development of the economy of the nation. I have
already said this morning that the Government of Ghana has accepted the
idea of the formation of the planning and analysis group within the CSIR
to advise the chairman, who will, in turn, advise the Council so that
they will be in a position to carry out the functions outlined in Arti-
cle 4a of the Decree 293.

Now this is the point at which I believe the NAS will be invited to
give us some advice on how to get this PAG working. I have already said
that we are now in the process of trying to find suitable personnel, and
according to the recommendations contained in the report, these people
should be talented, experi?nced, and have a broad outlook on problems
as a whole. Such personnel are not easy to come by. I know the Com-
mittee also might wﬁnt to gsolicit the help of outside personnel if Gha-
naians cannot be found, and I would like us to discuss some of the ways
of trying to identify such personnel, since the Council has now asked

me to look into the appointment of such a group.
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I have already indicated that industrial research, to my mind, is
an area where the NAS could give us assistance. 1 am hopeful we could
center research activities around some areas of research identified at
the workshop in 1973, in order to achieve quick and relevant results.
We will have the opportunity at this meeting to discuss some of these
areas such as agriculture, tools manufacture, fertilizers, sugar cane,
and, of course, indugtrialization.

Now, as far as I can see, at this stage, our relationship with NAS
has helped us to identify some of the shortcomings in our setup, and
with the introduction of the PAG we are hoping to tackle some of the
objectives and attain results. To my mind, however, the PAG alone will

not be sufficient to enable us to carry out all our functions. I am

thinkiné particularly of encouraginé and coordinating research activi-
ties within the scientific community in the country. I believe that
out'of our joint collaboration programs has emerged the idea of a sci-
ence foundation. I hope the CSIR, by participaﬁing in the disburse-
ment of funds, might bée in a position to monitor the type of research
being done and control the type of research we think will help the

nation's development.

Dr. Hammond

I think these may be simple straightforward objectives that we may
not be able to accomplish entirely because of the complications behind
them. I believe the last points you made are significant. If there
is a new funding mechanism established in Ghana, such as the Ghanaian
Foundation for Science and Technology, obviously the relationship be-
"tween it and the CSIR will be very important. Funds from the founda-

tion surely will go to the reserach institutes, and if the CSIR becomes

Chapter 8, page 4



a very powerful advisory group in the area of science and technology,
with the PAG becoming central to the dynamic formulation of the nation's
policy for science and technology, it would probably possess overwhelming
influence on the way in which the size and the directions of the budget-
ing go into the science foundation. So it will be a complicated two-way
relationship, which must be thought through and understood to see how it
¥ill work in principle and then also take care of the political inter-

actions, which inevitably arise.
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8B The Planning and Analysis Group

Dr. Tackie

I have looked at the proposals for setting up the PAG. We had dis-
cussions with the Commissioner for flanniug, and the government has dis-
cussed the concept of the PAG as outlined in this report. The Council
has agtee& that we set up the PAG. The PAG is a tool for assessing and
analysing any project that might come before the council for executiomn,
which would improve our decisipn making processes and also enable us to
diecharge our main function of advising the government on research work
that should be supported.
| Now, I support setting up a PAG because it seems to me that some of
the rescarch that has been done is not based on proper analysis and de-
termination of how it fits and helps the development of the economy. I
think I am right in saying that with the introduction of the PAG we will
be in a position to exercise our functions effectively and this is why
government has also accepted the idea of the PAG.

The question was raised this morning about funding and whether the
PAG is going to start operating this year. I am not quite sure whether
I can give a straitforward answer because we will now go back to govern-
ment and inform them that the Council at its last meeting agreed to set
up the PAG and justify its functions and operating costs, including the
cost of paying the salaries of the type of personnel required to carry

out their functions. We expect the PAG to function closely with the
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Ministry of Economic Planning, because I think one of the functions of the
PAG 18 to collaborate with the Planning Commission of the Ministry of Eco-
nomic Planning on all aspects of_the economic level that might require

such support.

Mr. Beckler

This concept is one that is taking on increasing importance. 1 think
it 1s fair to say that most countries are in trouble in trying to relate
their scientific and technical capabilities to the broader needs of their
society. The methods for doing this have not been very well worked out.
I have just been involved in a study in the United States, which has re-
sulted in 8 report during this past week, and I will give you a copy of
this report. It is called "Science and Technology in Presidential Policy-
Making: A Proposal,' in which one of the central recommendations was that
there be a Council for Science and Technology within the Executive Office
of the President. You will recall that President Nixon terminated the
former Office of Science and Technology in the President's Science Advisory
Committee. To point out with a very cogent argument the reasons why the
scientist and the engineer cannot be as we call it "on tap but not top",
it 1s not enough to say that the policy makers will identify a problem and
then find a scientist or engineer to help them. There has to be a full
partnership in this process, a give and take discussion, so that the prob-
lem can be percaiVed by the scientist and engineer, which might escape
entirely the non-scientist or others who are more generally accepted as
part of this policy making procesa. And in one of the recommendations
they offer a corollary suggestion for a capability for policy research

and analysis, which they say that the White House desperately needs and
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does not have, so I think that you can at least take some comfort out

of the fact that you are not behind in this type of mechanism and that
you have a real opportunity to help shape this kind of capability, which
we hope will also be shaped in thé United States.

Well, having said that, I think we need to recognize that the tech-
niques fof doing this are not well developed; we are still trying to learn
how to relate scientific and technical considerations to economic, polit-
ical, institutional, social, human, and other factors, but the emphasis
here is more on analysis than on planning. The point is, and I‘think
this report points out quite well, that the scientist or the engineer
18 not going to be the dominant voice in the final decision but must be
very much a part of the analytical capability to explore various alter-
natives, recognizing that the final choice may well be made by others
but hopefully on the best possible analysis of the problem. And the se-
lection of the problem has to be done in cloée consultation with people
who are concerned with the broader types of social and economic devel-
opment. Therefore, the point I would like to leave here is that, in my
view, 1if at least we do not have a precise prescription about how this
can be achieved, we do know it is important that we achieve it, and that
perhaps if we can work together in trying to develop the capability in
Ghana, that you will in effect be a pioneer and will help to lead the way
and, in a broader sense, show the way to couple the scientific and tech-
nical capabilities with the development opportunities in your country

and in other countries as well.
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Discussion

Dr. Hammond

I can only second that. I think that in the discussions last year
a Ghanaian colleague was sometimes a little shocked to learn that our
own mechanisms for having a continuous national policy of science and

technology are so primitive, but that is the way it is.

Dr. Tackie
We should have the opportunity to see if we can develop some mech-
anisms for tackling this problem, because we have accepted a principle

based on the nine functions listed in this report.

Dr. Barton

In addition to our not having a well-defined analysis mechanism
here, another contrast that could be pointed out is that we do have
heavy funding for research from the national level. One thing that
came out loud and clear to us as we talked to research people in Ghana
was a very sincere desire to work on research in the national interest,
but funds channeled through the CSIR to the institutes without some
opportunity for the university involvement of research was a very real
limiting factor. In the functioning of the Council itself, getting
cooperation from the researchers in the universities would really be

a tremendous asset for the country.

Mr. Nissenbaum
Recognizing that the PAG does not now exjast, and since we in the
Bank would be very interested, could you say in what fields or what kinds

of questions you think you might want the PAG to address?
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Dr. Tackie _

The CSIR 18 not making an impact on development in the country by
coming out with scientific research results because research topics have
not been selected based upon sound analysis. It is hoped that the plan-
ning analysis group will go to the Ministry of Economié Planning and dis-
cuss with them the general development program of the nation to find out
in vhat areas we can offer assistance. PFor instance, you have mentioned
& number of your development programs in Ghana. We would want to be quite
sure that we carry ouf relevant research, and therefore the planning an-
alysis group would be required te undertake the rough study and analysis
and submit their findings to the Council. We will take the recommenda-
tions to the relevant 1§otitute that has ths money to work on the identi-

fied research area.

Mr. Copeland

The Government of Ghana formed a planning commission about a year ago.
Professor Tackie is a member of that planning commission. Now if the FAG
is set up and doing its job properly informing him about aspects of sci-
ence and technology as they relate to governmental plans formulated by the
planning commission, a dialogue will be possible 1n§olv1ng the scientific

community.

Mr. Arnold

I find myself endorsing Mr. Beckler's comment that the analysis part
of such a group seems to me a very importent section, more important than
the science and the planning part of it that will take place in other groups.
I am thinking now of research in the rather classical sensc--the acquisition

of new knowledge-~-and our experience in other countries is that research
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often can makec Zte most effective contribution by finding ways to apply
existing knowledge, existing technology, to problem areas. Perhaps 90
percent of research effort might well go in that direction rather than

on pure research. Would you comment on this?

Dr. Tackie

I have held the view that when the Council for Scientific and Indus-
trial Research was established, the emphasis should be and was on applied,
not basic research. A good way to catch up as we endeavor to develop is
to use already developed technologies and adapt these to our own situa—~
tion. We will not emphasize pure research. Universities are at liberty
to do this, type of pure research. I believe our research institutions
should know their iesearch results are to be applied, and it is therefore
importent to analyze whether any project to be advanced will have some

relevance to the national needs.

Dr. Hammond

I think it is important to retain some communication of responsibility
to the mandate of this particular group. Plans formulated by the group
may not be implementable, but experience is that groups which do analytical
work oaly, with no responsibility for thinking about implementation, fre-
quently éoﬁo up with analyses which are too aloof to be very effective.
Tﬁevrc;ationship between the analyses and the responsibility for translating
. thenllpxo plans is, I think, so important that I would like to see the |
prcseﬁf'titig retajucd, 1f solcly for reminding the analysts that they

are a part of a planning group.
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Mr, Arnold

I agree with that comment. I think your spirit is really analy.
for planning, recognizing that planning itself must have a broader in-
volvement of other people. I would like to also add this point, that in
order to assess thechnology, even if it exists on the sﬁelf, it is very
important to have people who are involved close to the applied research
and development type of activity, because they are often in the best po-
sition to assess the adequacy of technology. In a number of cases one
will find that technology developed elsewhere may not be sufficient to
deal with the long-term, awful problems (certainly true of agriculture)
and suggestions will be coming out of these analyses and assessmenta for
new directions in priority research problems. I think there needs to be
intimate involvement of people close to applied research in the analysis
to make it really successful and give it a longer perspective than the

ad hoc situations sometimes suggested.

Dr, Tackie

Well, I think this group has been very useful. The Council would
rather not appoint a Director of the group at this stage. It looks on
the PAG as an experiment with the minimum number of personnel (three or
four at the most) and the chairman of the CSIR involved. I cannot see
;yself getting very deeply involved collecting data by running up and
down to the Ministries but I would certeinly be involved in the meetings
to see how the initial stages develop and will report to the Council. I
reluctantly accepted this role because I did not want to jeopardize the
PAG's creation. When it starts functioning we might get in touch with

Mr. Beckler to see if he could agsist the group.
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Mr. Beckler

Well, what I had in mind is whether one might identify a problem on
vhich we might work cooperatively to demonstrate how one would go _about
analyzing it. But we move ahead faster now that we have determined what
problems are importnat in Ghana. Last year we thought the relationship
between the pianning and analysis group and the Economic Planning Office
vas important, and I wonder if you would comment on whether you see a
problem identifying specific studies needed. 1Is it possible to derive
some problems from your general economic planning? For example, is the
problem of small machine tools industry identified in terms of the econ-

omic and 1ndu§trial development in Ghana, as a critical problem area?

Dr. Tackie

I think this is a problem area in some directions. The report talks
about machine tool industry but started by describing the production of
spare parts for vehicles and other machinery. I do not think this is the
way this project should be tackled because there are so many types of ve-
hicles in Ghana it is very difficult to know which types of spare parts
to make. But one could think of small farm equipment, machines to help
the farmers more effoctively than using the cutlass and picking things by
hand, using the same old-fashioned methods. This I feel should bs con-

sidered first.

Mr. Beckler
What 1s your view of consultation with the Economic Planning Division
and the Ministry of Finance and Economic Planning to obtain their agree-

ment on the social problems to be attacked. Last ycar we listed a number
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of possibilities and studies. Do you think it is important to get their
assessment of the priority problems that might be assisted by technologi-

cal development in Ghana?

Dr. Tackie

I think this is very important. This 1is one of the reasons why we
are under the Ministry of Planning--to help the nation develop in a sci-
entific and technological manner, and since they directed me, by letter,
to look into the possibility of establishing the PAG, I presume they ex-
pect us to collaborate with the Ministry. |

I also see the PAG advising the CSIR in which areas to work.

Mr. Quartey-Papafio

I feel strongly that the PAG would serve a useful role in the solu-
tion of problems, It would better inform the institutes and ensure tht
they get the right priority research problems for examination. The present
situation does not led itself to very close collaboration between the re-

search institutes and the Ministry of Agriculture.

Mr. Beckler

You do not feel that the management committees can do this?

Mr. Quartey-Papafio

It is true that on each of the research institutes the Ministry has
representation on its management boards. But where are the funds for
carxying out research coming from? You know they are not controlled by
the Ministry of Agriculture. It is very difficult for the Minietry to
indicate the priority areas of rescarch to the institutes. '1 believe the
PAG would be in a position to halp us get the results of their investipga-
tions for solving our agriculture probleums.
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Dr. Tackie
1 think the PAG would relate to the various Ministers and relay their
findings to the institutes. It gshould be possible for the organizations,
like the Ministry of Agriculture, to discuss in some detail what they want
and vhat they expact the institutes to do for them. The PAG in its ana-
lytical findings would make this quite clear to the Council, and therefore
we would be alerted to what is expected from the management when it comes

to the use of money.

Mr. Beckler
What you are saying, though, imples that the Council will, in effect,

determine the distribution of funding for the various institutes.

Dr. Tackie

I would hope this is the case.

Mr. Copeland
Professor Tackie, you have well in mind the role you see for the PAG
and 1 wonder what our cooperative program can no do to assist in any man-

ner.

Dr. Tackie

I thought the whole relationship of the CSIR to the NAS was to help
us achieve the best in our research endeavors, and I find here that the
relationship is one of the tools that will help us reach these objectives.
I cen fotclec difficulties arising in carrying out some type of analysis
and us saying, look, this is the problem wa have; we have carried out the

studies to this citcnt. nov what do you think you can contribute? How
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can you also complement these studies to make it work? I might not have
a systems analyet, for instance, who has experience in industry and who
will want to look at the agro-industrial business. We will probably want
somebody who is in a pretty good position to analyze the different ma-
terials for us. It may be a general systems analyst and here we might

come to you for assistance.

Dr. Dodoo

Do we have the type of people needed in Ghana for the PAG?

Dr. Tackiae

We will look around. The qualifications for the people described in
the repart are quite numerous, and the report said it is very difficult
to get people with all these qualities. It will not be easy to locate

economists and systems analysts.

Dr. Dodoo
I do not think that people who merely have degrees, working in in-
dustry will be able, without training, to analyze the work of research

officers and their institutes systematically and objectivaly.

Dr. Tackie ,
There are people in the Ministry of Economic Planning who are systems
analysts, so there are some. Whether you can attract any of them will de-

pend on the level of money the government will give us to employ the people.

Dr. Dodoo
Well, I was thinking some people should actually be sent out to

acquire training.
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Mr. Beckler

There is one other possibility suggested in the report and that is
to invite a consultant, someone you have identified as having the sbility
to deal with a certain problem to augment you staff for that particular
study. This I think could make it easier for you to move ahead if you

are limited in hiring full-time people on a permanent basis.

Dr. Tackie
This would be a very good idea, otherwise we will be enlarging the
group without any limits. When you have a problem to solve you bring in

a consultant while retaining your small core staff.

Mr. Lartey

At this stage, we ought to take note of progress made! first, the
Government of Ghana has accepted the concept of PAG and, second, the CSIR
has agreed to form it. The CSIR is gradually going through the recruit-

ment process.

Dr. Hammond
Would it also be appropriate to say that we also note with some re-

gret the decision not to, at this time, create a position of Director?

Mr. Lartey

Oh yes, that definitely should be noted.
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8C Agricultural Extension and Research

Mr. Qﬁartey-Papafio

The agriculture report, which was issued in September 1971, had the
following specific terms of reference to this committee:

1. To study, in depth, the organization and methods for agricultural
research in Ghana, including the structure of relevant agenéiea, research-
extension relationships, agricultural education of extension persomnel,
and the process of communication.

2. To analyze agricultural extension in Ghana 1n£o its main elements
and goals.

3. To consider how far the objectives are being achieved, and, in
the light of the examination, recommend ways in which the mission and
goals of agricultural extension can be most effectively accomplished,
and, in this connection, recommend the role of agricultural stations in
extension work.

4., To consider and récommend machinery for a continuing process of
evaluation of the effectiveness of agricultural extension.

There has been a reorganization of our Ministry and the main purpose
of which wvas to make the extension services more effective. I can only
also guess that the recomendations might have been considered in restruc-
turing the Ministry, which, before 1973, had several divisions: animal

husbandry, animal health, cocoa, produce special division, fisheries,
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economic and marketing services, supply, irrigation, training and manpower
division, and information and publication. All of these divisions had re-
gional and district branches. Quite apart from the general extension ser-
vices then being performed by the Crop Production Division, all these other
divisions also had their own specialized extension work to do in the dis-
trict.

The farmer who needed extension advice would have to consult each of
the heads of these divisions. You will agree that that really confused the
farmer. The extension officer had to provide advice, had to staff a demon-
stration clase, and organize farm inputs for the farmer; it became very
difficult for an extension officer to carry out all these functions. In
fact, by 1971 the ratio of extension officers to farmers was within a range
of 1 to 1,500 or 1,600 and the situation is not very much improved. It is,
therefore, obvious that before extension services, which are vital to the
peasant farmer, can be improved it will be necessary to bring all extemsion
services under one umbrella.

In Ghana we lack basic infrastructure and services. The extension man
has to perform the function of advising as well as arranging for the farmer
to get his inputs. Because of the low level of the education of the average
farmer, it is very important to have the right caliber of extension officer
at the grass-roots level. I believe that in addition to the difficulty in
getting the extension staff organized and under one specialty, there was
also the problem of inadequate training for the extension officer. He has
to be a person who will be in a position to direct and to give informed
support in all the fieldp of activities of the farmer. With thae redis-
tribution of the extension astaff from other divisions, it became vary clear

that something had to be done.
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In Pebruary 1973 the Ministry felt that the whole setup should be
reconstituted, reorganized with increased emphasis onvextensinn‘scrvices.
Therefore, all the extension work was centralized umder one person in the
region instead of having 10 divisions with their own specialized extension
services. Most of the 12 divisions were, therefore, abolished in terms of
their own organization but not in terms of their function. In the region
we now have one person in charge of.all extension services. This individual
reports to the Deputy Director, Extention Service, at the Ministry. The
District Director is responsible for the coordination of the functions of
the extension gctivities in the country. |

This is what we have been able to achieve in strengthening extension
services at a grass-roots level., One important point I would like to men-
tion is that in view of the reorganization we had a lot of surplus person-~
nel at the Ministry headquarters who were sent down to the regions to help
strengthen extension services. We are trying to upgrade the caliber of
those in charge of the district and the subdistrict. The reorganization
has not solved all extension prdblems. I would also like to mention that
we still have a gap between the research findings and the application of
these findings to practical use. I think this gap exists in our system
because in the Ministry we have little influence on the type of research
program our research institutes carry out, and because of inadequate
staff within the Ministry, it would be very difficult for us to have a
group of people to translate research findings 1n§o readable material for
use by our extension personnel at the grass-roots level., This is an erea
where we want to get together with the research institutes to find out how

we can best organize ourselves so that there is a two-way communication.
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Another area where we need coordination is between the Ministry set-
up and the other production agencies or development boards, such as the
grains, legumes, and cattle. They are all supposed to do some exténsion
and developmental work within their areas of responsibility. 1I believe
there should be effective coordination between the ministries and the
other agricultural agencies.

Finally, we are not recruiting sufficient extension officers because
they are attracted to better service conditions elsewhere. However, we
are trying as much as possible to increase the number of our extension
staff.

I believe that the report contains useful information, which should
be implemented, but I believe that we in the Ministry have started along
the right lines and, with time and patience, we will be in a position to

implement most of these recommendations.

Dr. Barton

I feel tremendously encouraged by what I have heard. I have a copy
of the chart of the structure of the Ministry of Agriculture. At the time
ve made it we had considerable problems getting such a chart designed,
even though the Ministry was organized in the fashion the chart finally
shows. I notice one very striking change, which might have influenced
our recommendations if we had known such a change might come about, and
this is the reduction in the number of divisions. This really posed a
very real problem to us. Another problem was to devise an extension
service out of the separate extension enterprises that were being set up
by commodity boards. This essentially gives you a non-direct extension

of an activity over which the Deputy Director for Extension would have
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no direct. authority himself, but otherwise, I think your reorganization
has followed rather closely some of the lines suggested in the report.
I detect one difference; you are still using, down at the district level,
extension specialists in a dual capacity as service suppliers and exten-
sion people. I would hoée that as time goes on and trained personnel
become available, that it might be possible to split this off. It does
seem that you have the direct line 6f authority from the Deputy Director
to a Regional Officer and that the Regilonal Officer then has a program
responsibility in districts. This is, I think, a very real step.

The liaison between research and extension is never an easy one.
This is not a direct authority relationship. The Director of Research
has the .authority over the research and, as you say, it has to be a two-
way street. If ;he compelling argument for the need for research is made
by the extension people, you have to hope that the Director of Research
is going to respond and recognize that this is in the national interest.

So, I feel very encouraged that this move is in the right direction.
Discussion

Mr. Copeland

I find what you have said about the reorganization to be amazingly
close to what was recommended in the agriculture report; however, I do
not want to imply that the report had anything to do with it. At the
time the report was written, Dr. Agble had a subcommittee on agriculture
that was planning what should be done in agriculture, and the two groups
discuassed the needs. There was a good exchange on what might be recom-

mended. Also, at that time we met with the Minister of Agriculture.
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So while there is never a direct line between cause and effect, I think
‘the agricultural committee will feel heartened by what you have said

here.

Mr. Quartey-Papafio
I would not be surprised. We might have collected some ideas from

the report.

Mr. Nissenbaum

When you were reorganizing the agricultural extensdon functions at
the local level, did you.give thought to hiving off those divisions con-
cerned with the provision of agricultural inputs so they would be completely
and separately handled? From time to time questions have been asked about
whether some of those functions should in fact be handled commercially--
tractor repair, the possibility of selling fertilizer and all those kinds

of things. Did that enter into congsideration at all?

Mr. Quartey-Papafio

It did not because we knew we would have to perform'these functions
anyway. As to the commercialization of some of the extension services,
I do remember there were some discussions along those lines but they
never got too far., We would like, for instance, to hive off irrigation

and mechanization services into a commercial undertaking.

Dr. Barton
One of the reasons the joint tesm suggested that the extension should
be developed all the way to the farm level, as a separate item, is that

extension really works more than the individual. 1Its true function in
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‘ural development and in community development is community services.

he extension officer, who is also involved in providing services, does
iave a vested interest in these services, and his job, in a way, depends

m the retention of those services as a subsidized étate function. A

rue extension officer eperates as an educator. He is educating businessmen
8 well as farmers, and in this educational process he can divorce himself

rom the bias of being a supplier of a service.

r. Quartey-Papafio
This i8 very important. I believe we have realized that it is wrong
o confuse the question of providing essential education with supply ser-

ices.

r. Johnson
Do you have a mechanism within the Ministry of Agriculture to influ-
nce what is offered in the universities in terms of education of people

>r extension?

r. Quartey-Papafio
Yes, we do in the case of the middle-level extension staff. We always
>operate with our univergities in arranging suitable training programs

>r our middle-level extension officers.
. Ayensu

The University of Science and Technology in Kumasi was heavily in-
»lved with that and they have a comprehensive program that I think is
tceptionally useful. I do not know to what extent your Ministry has

:en involved in the presentation of that curriculum.
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Mr. Quartey-Papafio

Do you think it is designed for the Ministry's staff:

Dr. Ayensu
No. This is a brogru the universities have developed to train people

for you.

Mr. Quartey-Papafio

Well, this is exactly what I am referring to. Both at the University
of Ghana and the University of Science and Technology we have this program
in which we have arranged with the university authorities to train our

senior staff, and they come out with a diploma.
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8D Science and Technology Foundation and Other Alternatives
Mr. Copeland

Approximately two years ago, during our méeting on Science Iolicy
and Research Priorities in Ghana, a number of discussions were held with
the then chairman, Mr. Dowuona, about mechanisms for funding science and
technology in Ghana, specifically the foreign exchange component. In
your briefing book you have a copy of his paper in which hevgives some
thought to a science and technology foundation, where it might lead, and
how it might be organized.

There is another paper in your book that Dr. Ayensu and I put to-
gether, giving our views as to what such a foundation might look like,
given the political situation in Ghana. We believe that in order for
science to really get moving in Ghana it is going to have to have an
entity set up to support it with outside money. We knew, and still be-
lieve, that the Government of Ghana lacks hard currency for funding sci-
ence and that they are not prepared to supply research funds, even though
they are paying the salary costs of the scientists at the universities
and the research institutes. There are also many other things that such
a foundation might do. Specifically, one thing that has intrigued me
since I worked on a project in Brazil, "“Sao Paulo project in science and
technology," 1s the possibility of finding a mechanism for channeling

public funds through a private group, which then channels that money
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back into the public sector. I will give you an illustration of what

I have in mind. In the Sao Paulo project they have the Council for Sci-
ence and Technology, which will loan money to an industry that needs to
have research done; however, they stipulate that the research be con-
ducted in a public institution, such as a research institute or a uni-
versity. That forces these two bodies, which usually do not talk with
each other--the research instituterr university and the industry--to
come together on a proposal that is submitted to the Council for approval,
and it keeps these two organizations working together to ensure that the
research conducted is in the interest of the industry.

There is another component: the government is supporting the public
institution anyway; this gives the research institution additional funds
that it might need for specialized equipment and other support. One of
the other necessities for a science and technology foundation in Ghana,
as Mr. Dowuona envisioned it, was that it be autonomous. Because of the
governmental nature of the CSIR, it is not free to do the innovative kinds
of things that an autonomous agency could do. Therefore, there was a
definite need for a group with outside funds working very, very closely
with government, possibly even sharing some of the facilities of the
CSIR-~to prevent administrative costs from skyrocketing--that would be
free to experiment with innovative concepts and ideas that would be im-

possible for any governmental unit.

Discussion

Dr. Tackie

I saw an earlier proposal, which has since been slightly modified,
and the impression I got about the science and technology foundation is

that a foundation would be set up to provide funds to individuals and




institutions to carry out research to enhance the development of the
nation. Now Wesley was right to say that it is not an easy thing to
approach a government and get money for research, and this 1is also true
in the universities. The amount of money provided at the universities
for individual research ie insignificant, The result of lack of funds
for research 1s, to my mind, hampering the development of research in
the whole country. For example, it is difficult in Ghana to approach
the government for money to purchase simple but vital equipment necessary
for reserach, such as nuclear magnetic resonance (NMR), a simple tool
that is used even in undergraduate work., When you want to get some sol-
vents or chemicals from outside the country you have to go through a
long process that might take two to three years, by which time your
ideas might ha#e changed or your inclination might be quite different.
We accept the idea of the science and technology foundation, which
would introduce the government to the need for research funds not con-
trolled exclusively by them. I am confident that as lomg as the gov-
ernment realized that~reeearch results could come from such an endeavor

it would embrace it.

Dr. Hammond

The prihcipal purpose is to establish, in Ghana, a stronger research
capability. In Ghana there are more people to do more things than have
access to supplies with which to do them. The foundation would be the
groundwork for a strong rescarch facility that is more or less separated
from the question of what research is to be done. The second purpose,
I would judge, 18 to try to find some device for feeding into this foun~
dation some hard currency for the acquisition of needed research equip-.

ment and materials,
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Dr. Tackie

The problem is our involvement in multidisciplinary research such
as the desertification study, crops research, soil research, economics,
and what have you. The Ministry of Economic Planning yill not provide
the funds for this type of research. We think thé foundation concept
is vital, considering this project request from the Mlatural Conserva-
tion Committee of the CSIR on the desertification and food production
in northern Ghana. Here you find a classic example of a wultidisci-
plinary research project worth funding. If there had been a research
foundation, perhaps it coul& have been approached for support. At least
we could raise the support for the northern Ghana study to prove that

something valuable could arise from the foundation.

Dr. Hammond |

Let us take the example of desertification study. Would the founda-
tion vehicle accomplish more thun could be done by the CSIR direcctly by
creation of new institutes if an equal amount of additiomally needed
money could be made available to do 1it?

If the desertification research comes to an end aftexr & to 5 years
and the work ceases, the CSIR would Lave to look into other directions
with the foundation One would not have to wait till the annual budget
hearing to put in his request for funds to pursue relevant reserach.

So that makes the foundation a special device for creating some

managable funds, funds which may or may not be appropristed in a sense.

Dr. Johnson
How would the foundation make decisions amongst competing demonds

for the available funds?
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Dr. Tackie

The idea is to have an independent, ;utonomous body within the CSIi,
but 1if you did that then I can see government trying to control the fund.
We want to make sure that the money would bg available to the universities
and to industry to undertake research projects of 1nterést to them, and-
that would help our economic development. It would be possible to do this
much more easily within a foundation than with CSIR or university funds
earmarked for particular projects. This is why I think an su:.uaomous,

independent entity would help, in science and technological research.

Mr. Lartey

My institute is nearly 6 or 7 years old and we still do not have the
basic heavy pileces of equipment we reqire purely tecause there just is not
the foreign exchange allocation. If you have a project that is multi-
disciplinary in nature, you do not really have the machinery to go to
government to seek the funds to do this kind of reserach., The argument
seems to be for and against the foundation's being completecly indepen-
dent. If you make the foundation completely independent, it may be fine
as far as receiving money from outside is concerned, but then you are
assigning to a second body outside CSIR gsome of the functions that in
your Decree have already been assigned to the CSIR--the advice that
would lead to decision making, as to what kind of research should be
conducted in a given time, and need not be conducted at a given time,
So it seems to we we have to think of providing some definite linkage,
linkage between what type of body we agree to set up and the functions

of the CSIR.
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Dr. Tackie

This is why I prefer a number of people from the CSIR, the policy
making body, serving on this committee so that they ensure that the type
of research proposal that is being put before them fits within the gen-

eral structure of the rksearch activities they have already on record.

Dr. Ayensu

I think there is a very serious danger for anybody to eassume that
becaugse we have got CSIR in Ghana that moneys of this nature :l.ould be
controlled by them. In the first place, I do not think CSIR is going to
give its money to any of the university people to do research. Secondly,
you said a few minutes ago that if the government knew that you were con-
trolling such external funds or such foreign exchange'fundc I can bet
you they will cut your budget so fast it would not be funny. The im—
portance of an independent body (and by independent it does not wmean
that the people who are going to look after these funds are not going
to include in it an advisory capacity people from CSIR and the univer-
sities and other research organizations in the country)it should be in-
dependent enough that government does not even rely on these funds.

I have had experience with the National Science Foundation, having
served on their panels for a long time. The Foundation works in a very
attractive way. Although the funds are appropriated by Congress, there
is an overall scientific philosophy running through the country that
people who are doing specific research, engaging in scientific research
activities that form part of a total package, can go to the NSF with
very specfic proposals and say, Mr. Lartey, this program is very im-

portant; it will have implications on this and that; therefore, we fund
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it to the extent that you would not be able to get such funds from Dr.
Tackie. I think this is the idea I have with respect to such foundation:.
I do not think an ordinary secretary could handle such a job. You neecd
some sort of council. I am not saying they should be paid at all; you
you can tap-Dr. Tackie's staff; you can tap some staff from the univer-
sities, but I think you could do a pretty good job when they know that
the money does not belong to one institution, and that there would be
checks and balances also so that everybody would not say that all the
money is going to the CSIR organizations, but the university reses: _.

organizations would also have access to them.

Dr. Tackie
But, I do not think I was advocating that the money should be given

to CSIR as their money.

Mr. Beckler

In a situation where you have very limited resources, there is a
need to provide another channel for people doing research to get funds.
There is a natural preference, on the parts of funding authority in gov-
ernment, for short-range, rather conservative programming. Hence, there
is a need for an alternative funding mechanism to be more imaginative
and longer-range in their view. The private foundations performed very
admirably here in the United States before the government began very
heavy investments in science. The government investment, in effect, took
over much of the job of what the private foundations were doing in earlier
years: But you have a situation in Ghana now where you do not have the
major governmental support, and there ig a much greater premium then on
the posaibility of providing alternative channels of support for individ-

uals who cannot get it through the normal process.
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This is a very attractive concept. It can be a real catalyst for
change if decisions are taken with a view to not only support researrh
but to try to elicit more government funding by different kinds of in-
novative funding arrangements--joint arrangements, to bring in m&re money
from the government to go with institution~foundation support. You have

a real opportunity here to take major advances in’' Ghana through this

type of foundation.

Dr. Hammond
I think the foundation that would exist should be funded partly by
domestic funds and partly by foreign funds, since the sum of the expen-

ses will be of the kind that can be conveniently met from external sources.

Mr. Copeland

If we could design this proposed concept in such an imaginative
way that we could show the donor orggnizations of the world that this is
a demonstration project that would have value to other countries by start-
ing a pilot project in Ghana énd showing how multidisciplinary reséarch
can be done pulling the elements of the country together, they would come

around to providing some funds.

Mr. Beckler

In theory, at least, if you really want to do this logically, you
would have your project set upvunder the CSIR framework as the planning
analysis group, and you would have some money--something like the French
have in their Action Concerte Program--that is, the government would set
aside a certain fund to move shead with large coherent programs, which

are developed as a consequence of the PAG kind of operation. A science .
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foundation would really be catalytic in looking around to find places
where foreign exchange might be helpful to get critical kinds of re-
search done and so on, but not only in support of high priority, large
projects. You have to have both kinds of capabilities covered. These
larger projects require certain management skills, and I do not neces-
sarily think you will find those on the staff of a science foundation.
I am troubled by the notion of trying to make this science foundation

serve all of these needs.

Mx. Copeland

I am not quite sure that is true. The desertification study would
be financed by the foundation, but run by the CSIR. They have the capa-
bility of running such a project, and they would apply to the foundation
such as the university might apply to the foundation, or anybody else
might apply to the foundation for support. Esgentially, you nced have
only a small core of people in a foundation because they would not ac~
tually operate anything. They would be a channeling mechanism for funds
for projects that have been identified as being in the national interest.
The six purposes that were drawm ué for the foundation might give you an
idea as to what the thinking has been.

® To support but not substitute for other organizations, scientific
and technology research aimed at increasing the economic development of
Ghana in industry and agriculture.

® To contribute to the development of capabilities in industry, gov-
erament, vniversities, and research institutes to use science and tech-
nology and to provide an increcased proportion of this research from

Ghanaian sources.
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® To focus efforts on those industrial and agricultural programs
that hold promise for rapidly improving Ghana's economic growth largely
through improving the capacity of the commcrcial firms to compete suc~-
cessfully in domestic and world markets.

® To support activities in science and technology that have a
direct linkage with the national plans of Ghanﬁ.

® To act as a catalyst in Ghana to promote closer ties between
science and technology institutions and industrial firms requiring tech-
nical assistance.

° To mount intensive attacks in critical problem areas in Ghana.
such as agro-business activities, industrial extension services, stan-
dards apd quality assurance, information and dissemination, and research

management.,

Dr. Barton

To define functionally what is fequired in Ghana, one needs to relate
to the new PAG mechanism and give it reality through some time of flex-
ibility in the budgeting, as you suggested, Mr, Chairman. There are other
functions that will have to be performed and they can be spelled out., If
this is done, one has a balanced charter for the organization. Whereas
AID may wish to finance only those functions that relate to particular
problems, you still have a sufficiently broad charter that you cam seek
funds from wherever they can be found to do the other things that AID may
not wish to do. I would list all of these functions, and I think the
one on the PAG will probably pe more appealing to the AID agency, whereas
some private foundations may be interested in helping to finance other
aspects that relate to procurement of scientific instruments and a few

other things that the U.S., government may not wish to fund. I think we
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can do all of these things in the foundation, but the vehicle for launch-
ing it with pretty good justification would be the job that is related

to the major problem area.

Dr. Tackie

When we started discussing the foundation it was quite cleaf that
we wanted the money to deal with an organization that would fund research
in other areas, not jﬁst one identified research project that would be
multidisciplinary. It became clear, after Mr. Arnold had put ian the four
categories where AID willunormally put in money, that our best approach
would be to consider the foundation as a separate entity and this deser-
tification research as a separate entity. I think it was even suggested
that wé dc not want to come back again and start discussing the foundation
concept and, therefore, we should accept it in principle. I suggest we
separate the two at this stage because we cannot go on indefinitely dis-
cussing this foundation concept. Lef AID go &head and fund the desertifi-
cation study. Meanwhile, we will prepare a paper on the subject and at

some later date it will be discussed more fully.

Mr. Lartey

I go along with this suggestion. This is the first time that a body
has really taken a look at the foundation idea. It has been talked about
independently among a few people, but this is the first time we have
really got the whole range of minds and it has come out clearly, after
two days of discussion, that we really need to look at it again. It will

be best that we separate the two.
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9 Agriculture and Savannah (Drought) Study Project in Northern Ghana
A. Yood/Agriculture Production in Northern Ghana

Mr. Quartey-Papafio

Agriculture has been recognized by successive regimes in Ghana as
the economic backbone of the country. With the decrcasé in the country's
foreign exchange earnings from cocoa, it has become necessary to increase
the production of such agricultural commodities as maize, rice, live-
stock, fish, vegetable oil, fibre, and sugar cane in order.to reduce the
country's reliance on imported food and sgricultural raw materials and
thus permit the limited foreign exchange earnings to be utilized for the
development of other sectors of the economy.

Nothern Ghana, which comprises the upper and northern regions, is
assuming an important role in this exercise and has the prospect of be~
coming, within the next decade or so, the bread bowl of Ghana. It lies
within the Guinea savannah zone and covers about 37,800 square miles,
which represents 41 percént of the total area of Ghana. The population
of the two regions is about 1.6 million or 20 peréent of the entire pop-
ulation.

Rainfail totals between 40 to 50 inches (about 1,000 to 1,125 mm)
annually and occurs in one single season of 6 to 7 months, with the
main precipitation occurring between May and Septenbét.'/Tenperatures

range between 91-100°F (33-38°C) in the dry season and 84~95°F (30-35°C)
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in the wet season. The months of December and January are cool because
of the Harmattan and relatively low humidity is experienced during the
dry season. For agricultural purposes, soils in the area may be divided
into upland and -valley soils. The former tend to be light, shallow, and
concretionary in certain parts, whereas the latter are generally heavy
textured, compact, and poorly drained. These factors considerably con-
dition the pattern of agriculture in the two regions.

As already mentioned, government agricultural policy is directed
towards self-gsufficiency in the production of food and agricultural raw
materials and diversification of exports. . The operation "Feed Yourself
Program," which was launched by the government in February 1972 is de-
signed to act as the springboard for the achievement of this objective.
Northern Ghana is playing a vital role in this program by expanding its
production of millet, sorghum, yam, rice, groundnuts, beans, Vegetables,
and livestock, but it is in the production of rice that it has achieved
the most remarkable success. Both small~ and large-scale farmers are
involved in this lucrative enterprise. The Ministry of Agricultue
and ‘the Ghanaian-German Agricultural Development Project are providing
extension and direct services to these farmers to boost their production.
The banking institutions have also been granting short- and long-term
loans to farmers. Within the past 3 ye;rs. the total area cultivated
to rice in northern Ghana alone has increased from 78,000 acres in 1971
through 90,000 acres in 1972 to over 100,000 acres in 1973.

There are, however, several factors that pose serious constraints

to agricultural production in northern Ghana. First and foremost is
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the complete lack of rainfall in the arca for 5 to 6 months of the year,
during which period agricultural activities almost come to a standstill.
In addition to the comnstruction of more water conservation structures,
it 1is suggested that investigations should be conducted into drought-
resistant crops for both humans and livestock tha. are adaptable to con-
ditions in the dry season. Livestock production is another area requir-
ing further rescarch. Soil erosion and indiscriminate burning and des-
truction of vegetation needs to be controlled if production levels are
to be maintained. Further, the extension services of the Ministry of
Agriculture would have to be enlarged and intensified, and there is an
urgent need to support agricultural production in northern Ghana ade-
quately with agricultural infrastructure and basic services such as

storage facilities, feeder roads, and distribution centers.

B. Desertification (Drought) Study in Northern Ghana

Dr, Johnson

In Appendix B of our briefing package is a 4~page report of my
assegsment of the desertification process in Ghana, whether or not it
is really occurring, in my opinion. I would say that depending upon
how you define degertification you certainly would have to say that,
yes, deterioration in the area of northern Ghana, particularly the
Upper Region, is occurring and has occurred. Whether this is the first
stage of desertification, 1s a bit difficult to say.

According to a few of the people in some of the areas around Bawku
and Bolgatanga, rivers that just a few years ago were perennial strcams

are now terminal. They shut down around the dry scason, and it would
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appear that the process that has caused this is that there 1s a deter-
ioration of the soil, and then, when rainfall comes, it runs right off
the top, eroding away the soil quickly into the stream channel and out
of the basin.

It must pe.recognized that as long as Ghana has land use practices
that are going to increase soil erosion, it is going to cut down on the
life of every dam they build, even the small ones, so that it certainly
is a significant problem. The ﬁublic health aspects are something that
I, of course, was quite concerned wiih. There are high clay soils in
the flat beds and river beds in that area which are excellent, but due
to river blindness and schistosomiasis, they are not useable. I doubt
if there is anything we can do except recognize that it is a constraint
on what we can do. It is certainly a constraint to developing the agri-
cultural basins in those clay soils.

I stated in my report that science and technology are not the key
problems within Ghana. The problem of coordination of research programs
and the dissemination of research results to users may be more important.
It is not going to do any good to do all that research without a support-
ing documentation center, so some kind of a documentation center is neces;
sary.

There needs to be more data collected on a repetitive basis. The
research from both the Crop Research Institute and Soil Research Insti-
tute is providing some valuable data, but they are going out on a one-
time basis. Repetitive collection of data is necessary for results to

be useful and significant.
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Finally, some of the gencral problems—-in addition to schistoso-
miasis and river blindness--are persistent adhetence to the dowry system
and Ghan's reforestation program.

You cannot just say the dowry system creates problems; you have to
figure out what to do about it and how to handle it. You need social
scientists. Quite clearly when you have a dowry system where the health
of the cattle is not important, just the nuubers of them, and they con-
sume feed and grazing land for no purpose but for the purchase of wives,
you may then have to consider some change in the cultural system,

Take a look at the reforeststion programs. There are a lot of pro-
grams in Ghana having to do with forest products removal, and some are
simply setting certain sections of the forest on fire to get charcoal
out. This may ﬁoc be the best use of the forest, and if you cannot stop
practice of this sort, maybe at least some reforestatioﬁ program.could‘
be initiated that would keep the forest up. The missionaries are con-
cerned that the shea nut tree, which a lot of people in the upper region
depend on for food products, is in danger of extinction. These trees
have been burned off time and time again and there are no young shea

nut trees in that area to replace the old shea nut trees.
Discussion
Dr. Barton

How did the production potential look to you in that part of the

country? Fair? Good?
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Dr. Johnson
Well, it looks a lot better than a lot of land we havebin Arizona.

One of the problems is that in a lot of the areas where fertilizer is

being utilized, the fertilizer subsidized by the government is primarily

chemical fertilizer, which does a pretty good job of putting nutrients
into the soil but does not do anything fqt soil stability and soil or-
ganic structure. This practice will eventually destroy the soil. In
addition, with rising costs, even with the Ghanaian Government subsidy,

the farmers can hardly afford fertilizer.

Dr. Barton

What kind of potential do you have for fertilizer.

Mr. Quartey-Papafio
I thiuk that we have quite an opportunity. At the moment we are
negotiationg with certain firms to establish fertilizer plants in the

country.

Dr. Barton
Well, there are cdertain types that take a lot of power and you

have got the power available.

Dr. Johnson

Is there any natural gas?

Mr. Quartey-Papafio

No.
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Dr. Johnson

I want to mention that there has been a recent study of fertilizer
in Ghana; there was no recommendation for the construction of a fertilizer
production plant made. They did recommend, however, the construction of

a fertilizer mixing plant.

Dr. Hammond

The question of deterioration in the land, in the northeast espec~
fally, and Jack Johnson's comments about the potential desertification
of the north, must seem very, very threatening in view of the extensive
deterioration that has gone much farther in adjacent cuuntries of West
Africa. Despite the fact that the area is productive--in terms of rain-
fall and the basic conditions, etc., being appropriate for very fruit-
ful and long-term agricultural development-~it is not going to work out
that way unless suitable measures are taken to learn what is happening
and find out what must be done to preserve the natural resources of the
area.

The first priority on the problem of desertification is identifi-
cation of the process of land deterioration, and the second part is the
problem of establishing ongoing programs for research and development
including all the accompanying factors such as education, agricultural
compilations of information, and extension of any other kind of programs.

I think I reflect the attitude of the Americ#n members of this com-
mittee when I say that we are most anxious to think of ways in which we
can provide help here, as individuals, thinking about strategy in this
meeting and attempt to support whatever pursuit you may want to under-

take as a nation to go about working with some of these problems., I
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think we obviously are also prepared to give assistance and perhaps—-
I feel fairly optimistic about assistance--gather some American sup-

port, especially from AID for the actual costs of doing the studies.

[At this point in the proceedings of the meeting a series -of
informal discussions on the Savannah (Drought) Zone Study took place,

during which certain decisions were made that are summarized below.]

The Joint Committee recommends the creation of an ad hoc joint
study group to meet in Ghana for a maximum of three weeks and a minimum
of two weeks, in October 1974 to assess the present and potential im—
pact-of.drought on agricultural and rural development qf the Savannah
Region of northe;n Ghana. This study group will be charged with the
following tasks:

1. To examine the present and potential impact of drought in the
Savannah Region of Ghana with a view to assegsing its short- and long-
term effect on agricultural production and the well-being of people of
the area.

2, To identify specific problems relevant to the causes and con-
sequences of drought.

3. To propose a detailed study plan to assist the Natural Resources
Committee to use existing educational, res_earch, .and technological re-
sources most effectively in carrying out the necessary studies. Insofar
’as is possible, scientific manpower needs should be identified.

4. To suégest specific opportunities for intermational research
cooperation,

5. To prepare a report of its findings to the Executive Chairman
of the CSIR through the Committee on Natural Resources.
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Throughout the .exercise the study group should bear in mind that
the ultimate objective is the preparation of a concrete study proposal,
including a rigorous‘budget. Such a proposal will make possible the
solicitation of funds necessary for early ‘initiation of the study.

It was agreed that.the joint work group should be small, composed
of seven members with multidisciplinary backgrounds.

The membership should reflect, insofir as possible, a combination

of the following disciplinary areas:

® Soils ® Economics ® Animal gcience

® Climatology ®* Sociology ® Geography

® ‘Irrigation ® Medicine ® Range management

® Resource/management ® PEngineering
(arid land)

In general; membership of the study group should also reflect the

functional areas identified below:

Human resources

Animal resources

Transportation and communication
Systems modelling

Fuel and energy
Resource management
® Land use

NAS study group members should include three individuals with experi-
ence in: systems modelling, resource management, and Sahelian gtudies.
Four CSIR representatives will be chosen on the basis of knowledge and

experience in the other areas noted above.

Some of the relevant background information:on the above conclusions

follows.

Mr. Beckler

You want people who are steeped in one discipline, who also have a
broader management point of view as to how to apply the knowledge of
their discipline to action programs.
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Dr. Johnson

This whole project 1s obviously going to boil down to a National

Resource Management Plan.

Dr. Barton

I think it i{s important that membership on the committee should
have expertise that spans the entire scope of the problem—-the ability
to identify areas that require intensive investigation and then pro-

ceed to set up specialized studies.

Dr. Hammond

I think we also have to remember we are not going to ask them to
ggg'a S-yeaf project. We are simply going to ask them to design a 5~
year project tﬁat will work. Now some of them might become so fascin-
ated that they would want to participate in the operation of the project,

but that is & secondary thing.

Mr. Lartey
We should be careful to set up a group of people who will come up
with some real indicative reports and not the kind of report that calls

for yet another report.

Mr. Beckler

One of the problems here is coming out with a manageable program.
If you get some people together who are experts in drought-resistant
plants, I am sure they could design a research program that would con-
sume all the resources you have. They would design that part of the

report.
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Dr. Teckie

The whole idea was to get this group to design a project that would
provide the muximal use of land in the north in order to provide food
and livestock and advise how best to avert problems that may arise for

the present or possible Sahelian-type of conditions moving down south.

Dr. Hammond
We have been talking about keeping the study group small, then co-

opting the services of other people in Ghana to help with specific areas.

Mr. Quartey-Papafio
Instead of shortening the period, we could keep the period and change

the agency that. is putting the people together.

Ms. Coe
I think we should agree at this point that we will do the best we
can, both AID and NAS, to meet your time and personnel requirements.

Who does the job 1s a matter of secondary interest.

Dr. Tackie

As Dr. Hammond suggested, we would then expect the group to come by
October. If they cannot come then, we hope Ms. Coe would be able to
‘assemble another group to come to Ghana by October because there is a

very important time factor and we wust have this report before December.
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10 Remote Sensing

Dr. Dodoo

The remote sensing program I am thinking about is more involved
than just the use of the techniques in the desertification study. The
United Nations Development Program (UNDP) is establishing a receiving
station 1h Africa, and one is to be located in West Africa. They are
presently considering establishing a station in Chad. Ghana seems to
have beaen left out in these initial discussions. The Bast Africans are
more involved in the use of remote sensing for natural resource studies.
One of the things that I want to introduce to the National Resources
Committee, along with the one on droﬁght, is remote gensing. I am think-
ing in terms of the use of remote sensing in natural resource studies.
The idea must also be sold to the government, since we have to make use
of the receiving station wherever they may decide to put it. I think
somebody or some institution in Ghana should get involved in this and
that the CSIR--since this is a new scientific and‘technological tool--
though perhaps it's involving itself in the Natural Resources Committee,
should introduce the tool into scientific research in Ghana. And I be-
lieve one of the reasons USAID spongored my training program is to make
sure that there is somebody in Ghana who understands the subject, is
interested, and is prepared to contribute toward the exposure of other

. people in Ghana to this new tool.
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Discussion

Dr. Hammond

When you come to the possibility of establishing programe such as
this, you do cost analysis--what you get out of it, what you put into
it, and so fofth—-and it is obvious that you should do this. I simply
hope you will not forget to evaluate the Senefits. One of the things
that should be counted is the fact that remote sensing, combined with
ground knowledge, éontributea to world understanding; remote sensing

makes this possible in a way that has never been done before.

Dr. Johnson

It seems clear to me that Ghana can use the remote sensing tech-
nolagy to her benefit. I believe the question is whether or not it
could be used without purchase of a tremendous amount of equipment and
the need for ground truth. I think that 1t can, with a simple life table
and nothing else. A life table can be built in Ghana. Ghana can get
something out of remote sensing, certainly not as much as can be obtained
with a more sophisticated instrumentation, but I see it as a technolog-
ical tool that is coming more and more into use. Ghana should prepare
herself to take advantage of that push. Utilization of remote sensing
can greatly extend the amount of environmental information acquired from
ground truth, so where it used to cost maybe several hundred thousand
dollars to put together a map of some particular resource, it can now

be gotten for much, much less.
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Mx. Quartev-Papafio

I thought that for the people who have to take a position on this
and who are not aware of the benefits we can derive from remote sensing,
it was suggested that since Dr. Dodoo has been involved in this he should
write a report from his experience and send it to the Chairman so that he

can take up this matter.

Dr. Dodoo

Yes, but that is the normal report that a participant to a meeting
has to get out. I would think that this group should recommend that the
CSIR explore the possibility of using remote sensing techniques in re-
search,'agriculpural research, savannah studies, and so forth. We could
also recommend along the lines of the science foundation that we explore
the subject further and that, in due course, a proposal on remote sensing

be submitted to Dr. Tackie, hopefully, for further action.

Mr. Copeland
I would feel delinquent if I did not say that there is a rumor that

after the next satellite is put up there are no more plans for another
one. Satellites have a life span of approximately 2 years even though
they usually will last longer. So I would cautiom that serious consider-
ation be given to the long-term development of this whole area because

I do not think wa would want to suggest that Gh#na get involved in this
thing and then have a huge investment and no satellite after another 2

years.

Dr. Johnson
There will always be either a high altitude aircraft or satellite

data that wuld be giving remote sensing data. The kinds of satellite
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that they are not going to send up anymore, or at least that are being
erased from the existing plans, are the 18-day repetitive. One frame

of data from cne of these satellites has more bits of information on it
than all of the remote sensing data combined in prior history. On digit-
ized data there is stuff on there that we still may be looking at in 10
years and trying to get the information off it. I do not think that you
are going to gear up for remote sensing capability and then find out

all of a sudden there is no remote sensing data.

Dr. Hammond

I think we can compromise between making a very strong statement
and leaving the issue open if we say that in view of the fact that re-
mcte sensing has proven to be a very powerful tool for study of the
kinds of problems of which Ghana has many, the committee recommends that
Ghana look very carefully for ways of making valuable entry into this
field. We can say that this has proven to be of great power and value
in other parts of the world for problems similar to those in Ghana;

therefore, Ghana must look at it.

Mr. Lartey

I agree. So that will set the recommendation down. When you,
Dr. Dodoo, return home and submit your report, this is where the SCIR

will make a start.
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11 Industrial Research

Mr. Engel

Since there has been question of conducting a joint CSIR-NAS exer-
cise on industrial regearch, it might be useful to say something of prior
Qorkahopa the NAS has had on this subject with Brazil, Indonesia, the
Fhilippines, Taiwan, and India. The one furthest in time, and the one
we are told has had the most beneficial effect, is the NAS-Brazil Joint
Study Group, which met in the period 1966-1968, with meetings here and
in Brazil and much effort expended by our Brazilian colleagues on their
own throughout this period. Quite apart from the substance of our report,
but to my mind of equal importance, ié the cohesion and commitment our
counterpart Brazilian group achieved in working together. Collectively,
they became in subsequent years influential and successful advocates of
the recommendations contained in the report. The Brazilian National Re-
gsearch Council gave wide dissemination to the report and promoted many
discussions among the sectors that are involved in or affect industrial
research: government, industry, education, science and technology es-
tablishments, development and funding agencies, etc. The joint‘commit-
.tee addressed issues of interest to all these sectors and within their
competence to act upon them; for example, the financing and commission-

‘ ing of R&D by government agencies and public funding institutions; fis-

cal incentives to industry to promote private-scctor investment in R&D;
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improvement of research management capabilities and the educa;ion and
training of researchers; and organizational and management changes in
the existing governmental research institutes and in the national sci-
entific technical informatioh and documentation system. Basically, the
committee sought to identify the many facﬁorsvthat affect the environ- -
ment in which industrial research takes place-—~an eﬁvironment charac-
terized in this instauce by a very large private industry sector. The
recommendations were designed to foster effective and productive inter-
actions among the sectors and to get them to recognize the need to con-
cert their efforts.,

In the case of the Indonesia workshop, where the panel had to con-
tend w;th industry predominantly in the public sector and with govern=-
ment playing a comprehensive economic planning role, the approach was
somewhat different. iAn important area of emphasis concerned the plan-
ning of R&D programs in relation to overall development strategy, and
the particular problems and plans within specific industrial sectors
of concern to government such as food processing, textiles, pulp and
paper, chemicals, etc. Much attention was also given to the ipdustrial
and technological research system in Indonesia and to factors condition-
ing R&D and the technical transfer process. The workshop in Taiwan
and the Philippines generally covered similar ground with subject mod-
ifications reflecting 1ndividual circumstancos; Finally, the workshop
in India was confined to a relatively narrow segment of this normally
quite broad spectrum of issues, namely, the organization and management
of industrial research at the 1natitutiona1 level and interactions with

user communities,
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It should be noted that all of these countries have industrial
sectors of significantly larger scale than Ghana's and, with perhaps
one exception, research sectors similarly at a more advanced state of
development. Nonetheless, a country like Ghana can profit greatly
from strengthening its capabilities in this area, for industrial re-
search, as we have defined it in our exercises, embraces activities
that surely engage Ghana's scientific establishment today. We define
industrial research to mean the following: discovery of new products;
the exploration and use of raw materials; the development,. improvement,
and adaptation of production methods, techniques, and processes; pilot
scale experiments; operational research; establishment of standards;
quality control; market research; and feasibility, project, and produc-

tivity studies.
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12 Scientific Instrumentation Center

Dr. Tackie

The idea is the setting up of an instrumentation center to pool
expensive resources and instruments together in one area so that they
will be available to the whole nation. We are aware of the short supply
of funds in our country, and although we should have the proper instru-
ments in each research inetitutibn, we cannot justify the expense. As
I mentioned. we do not have a single NMR. We might want to have in such
a center not an -assembly of instruments such as you have at the Research
Triangle Institute, but at least some of the useful but expensive instru-
ments which every university and reséarch institution can use. We hope
also to train technicians to use and repair these instruments because
we feel that this is one of the areas that is militating against advance-
ment in research. Here I would also like to add that we propose that
our industrial research institute's calibration unit and laboratories

form the nucleus of this instrumentation center.
Discussion

Dr. Hammond
It is my feeling that the committee is enthusiastic in support of
the idea and notes that some action has been taken. The only thing that
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I would add is my concern that no matter how good this is in principle

it will fail unless it is very carefully managed. The managem;nt of

such a center, so as to keep all facilities operating, is going to be
difficult. Although I cannot recommend details for management, I think
that we should fecognizé that the management problems be considered

most carefully and in great detail because no matter how much money you
put into th; fa;ilitiéa, if you do.not have proper management, they will
be no. good to you. One further point: some instrument centers are well
run, but the reason everything is in order is that nobody uses the center.
Some managers protect their instruments from users, thereby saving the

equipment but completely negating the purpose for the center.

Dr. Barton

This is quite appropriate. Our own concern with eiectronic repair
has led us to develop our own electronic repair service rather than rely
on companies for this type of repair on quite a large range of instru-
mentation and, with the magnitude of the problem you have with distance,

it would seem logical to train electronic repair specialists.

Chapter 12, page 2



13 Scientific Instrumentation Center

Ms. Werdel

Before I discuss specific BOSTID activities in this area, I might
make some general comments on the development of national scientific and
technical information services and the role of a national documentation
center in these efforts.

Increasingly, it is recognized that national policies relating spe-
cifically to the development of national scientific and technical infor-
mation systems and services are needed. The UNISIST program (a Unesco
program of international cooperation in scientific and technological in-
formation) is encouraging the member countries of Unesco to establish
national focal points for information policy planning and development.1

The Organization for Economic Cooperation and development (OECD),.
through a series of "confrontation meetings' has also encouraged its

member countries to examine their processes, procedures, and policies

lynited Nations Educational, Scientific and Cultural Organizations,

(UNESCO). UNISIST Steering Committee. Information Policy Objectives

(UNISIST Proposals). Paris, April 1974, 26 pp. (SC/74/ws/3).
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for handling scientific and technical information, and for developing
national 1nf6rmation infrastructures.

I undexstand the CSIR has accepted the UNISIST "national focal point"
role for Ghana. The question is: what mechanisms should CSIR use in implef
menting this rqle,'and what should be the functions of the proposed docu-
mentation center 1h this regard.

There is included in the briefing book far this meeting, an advisory
report of an Ad Hoc Committee on Scientific and Technical Information, sub-
mitted to CSIR in August, 1973.3 This committee has identified a number of

problem areas in providing scientific information services in Ghana, and

has made a series of recommendations to alleviate some of these problems.

_2The Information Policy Group of the Organization for Economic Cooper-

ation and Development has carried out Reviews of National Scientific and

Technical Information Policies for Canada (1971); Ireland (19735 and Spain

(1973).

3scientific and Technical Information in Ghana. A report of an Ad .

Hoc Advisory Committee set up by the iegon Workshop on the looling of Re-
Sources. Sponsored by CSIR, the University of Ghana, the University of
Science and Technology, and the University of Cape Coast, Accra, 1973,

10 pp.
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[ think it is useful to review them briefly, because they suggest new or

rontinuing activities that the new documentation center might undertake.

Problem Areas

Information Resource Identification
and Sharing

- fdentification of indigenous
information resources

- location of required foreign
information resources

- elimination of unnecessary dupli-
cation in acquisition and handling
of information

Dissemination of Scientific
Information '

- interinstitutional sharing of
resources

- preparation of specialized
information services

» application of information
technologies in support of
dissemination processes

anpower Development

improvement of professional
capabilities
dmprovement of morale

formation Policy Formulation
d Implementation

Some Proposed Activities

-unfon list of scientific periodicals
<union catalogue of gcientific books
~coordination of aquisitions of foreign
periodicals :
~acquisition. and control of indigenous
report literature; information on research
in progress; and information on meetings,
seminars, and symposia in Ghana _
«linkages with foreign and international
information sources,

= greater publicity for cxisting infor-
mation services

= preparation of on-demand bibliographies.
abstracts, literature scarches, and
selective dissemination of information

= encourage review articles in indigenous
journals

- installation of adequate photocopying
facilities in major libraries

.= elimination oflegal and economic barriers

to information dissemination

- institution of specialized courses in
scientific information

= recruitment of science graduates into
information work

- encourage and recognize professional

advancement

;= establish permanent national committee

to advise, renew, and assess coaper-
ative ventures in scientific infor-
mation.
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In a workshop on scientific and technical information needs and re-
sources which we undertook recently with the Republic of China, many of
these same prcblem areas were identified, and suggested actions proposed.a
The purpose of the workshop was to examine the various components and re-
quirements of a national-scientific and technical inforﬁation system in
the Republic of China, and to make recommendations directed toward en-
suring its effective developmenv. The development of a national informa-
tion system is similar, in many ways, to the development of other sectoral
areas, or the solution of other sectoral problems. It requires adequate
planning (both short- and long-term); it involves the coordination and
cooperation of several ministries, universities, research institutes,
industry, etc.; and it requires adequate inputs of human and financial
regsources to succeed. The functions and activities of the Republic of
China's national documentation center were viewed withinlthe larger con-
text of the national system. As a result, the workshop recommendations
defined a somewhat broader role for the center than might have tradition-
ally been assigned. The.center was sceu as having a pivitol role, not
only in providing information services, but in stimulating national co-
ordination and cooperation among various information resources; in edu-
cation and training; and in national information policy formulation.
Similar functions might also be envisaged for tha {STR's Scienfific Docu-

mentation Center.

bpcadenta Sinica, Republic of China and National Academy of Sciences,

United States of America. Scientific and Technical Information Needs and

Resources in the Republic of China (Taiwan). Report of a Sino-U.S. Work-

shop, Washington, D. C., 24~26 April 1973, Washington, D. C., National

Academy of Sciences, 1974. 77 pp.
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Diacussibn

Dr. Tackie

We think we know some of the problems and we know that we have to
build up a documentation center so that all concerned cen obtain the

information they require.

CSIR has promoted the idea of having a central reference library
situated within the CSIR to provide information to sci;ntific researchers.
If we look upon the CSIR as the national focus of scientific activities,
then it stands to reason that many people would come to this source to
- get ﬁcientific 4nfornation. The Council, therefore, decided to extend
the concept of library facilities to include the establishment of a na-
tional documentation center. It is expected that such a center will im-
prove the acquisition and dissemination of ﬁcientific and technical in-
formation in Ghana, ;a well as train people in the information and
documentation field.

Ghana, through CSIR, is also affiliated with the UNISIST program of
Unesco, from which we hope to receive guidance and ideas concerning the

development of information activities.

Mr, Copeland

There are two key conponéﬂta that wve have been discussing for some
time now which are goiYg to reduire an information resource; the PAG will
need a vast amount of fnformation in order to achicve its best recsults, and

‘Dr. Johnson has gtated that the desertification project will need documen-

tation. Would these two concepts be useful growth points for a national

Chapter 13, page'5



documentation center? Also, it is important to ensure that the docu-

mentation canter be user-oriented and not one that collects data, books,

and journals. I suggest that you sclect information for which there is

a direct need. You will have a mental image as to what you want the
center to look like in the future, but focus on the real needs now, and
adopt a modular approach rather than collecting information that you hope

somebody is going to use in the future.

Ms. Werdel

A single center can never hope to have all the information required--
even to satisfy the needs of the PAG or the desertification project. It
is more important to develop the capability and the facility to know where
and how to obtain needed information. That is a different process al-
together from collecting, cataloging, and storing. It is developing a
referral netyork--an intelligence network——that does not stop with national
boundaries but is worldwide. As priority research areas are determined,
would be helpful‘at the same time to examine the informational needs
specifically relating to those research areas, to anticipate réquirements
for several months, several years hence. If analysis of information re-
quirements is coupled with the planning of each résearch project, and
method i1s established for satisfying those requirements, the scope 1is

narrowed and there is no need for a whole world of "on-site" informatiom.

Mr. Lartey

Would it be out of place for the proposed center to tramslate sci-
entific information into readable form for use in extension work? The

Agriculture Ministry has had a lot of reports coming from the universitics
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and scientific institutions couched in terms unfamiliar to extension

officers who might otherwise be able to utilize gcientific information.

Dr. Tackie

This 1s quite a monumental task to undertake. It is an admirable
3
task but I do not think this type of documentation center will be readily
equipped to provide this sort of service, generally, In Januery we dis-

cussed setting up a public relations center in the CSIR to translate some

of the research results from the institutes into nontecl..ical language.
Mr. Lartey

Such a translation would be done, not as part of the documentation
center, but as an extension of the particular institute concerned. To use
the staff and facilities of a documentation center for such translation

would open the documentation center to a whole variety of disciplines.
Mr. Copeland

Probably each department within the university and each research insti-~
tution would have its own specialized library. Certainly it would be de-
sirable to develop the capability of sharing information and personnel
in these librarics, thereby building & network of infcrmation resources and

personnel, rather than trying to accumulate everything in one place.

Dr. Johnson

I do not want to imply that this proposed desertification project is

& panacea. Within the project we have talked very specifically about the
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need for documentation and the importance of translating t?search results
into language understandable by the nonscientist user. The mechanism

to best accomplish this in Ghana might be through a pilot project approach
such as the desertification project. I foresee the responsibility for
translation of data into a form usable by extension agents as the responsi-
bility of the Ministry of Agriculture to hire techh;cal writers who review
the research data and translate it into nontechnical language. This is
the way it is done almost every other place, and the people who are manning

the documentation center cannot be expected to do this job for the Ministry.
Dr. Ayensu

One of the biggest problems in Ghana.is that a lot of the pertinent
data 1s locked up in the Ministry of Agriculture and is not available to
research scientists who are working on various crops. Right now we do
not even know what type of information we have.in Ghana or where it is.

I often get requests for information,for publications on a particular topic,
from my colleagues. I believe information is logged in libraries in Ghana,
but retrieval systems are almost nil, and we do not know_vhat research has
been done or is in the process of being done. Scientists make some attempt
to locate information, then start writing abroadaaﬁd yet probably 80 per-

cent of what they want from abroad is available within the country.

Ms. Werdel

These probiens will not go sway: and Ghana has already taken steps
to resolve some of them, and the advisory committec has identificd additiomal
projccts to be undertaken. It seems to me that appropriate administrative

and financial support is required now to carry them out.
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14 Joint Ad Hoc Committee

Discussion

Dr. Hammond

I think we should consider the status of this committee; it is called
& Joint Ad Hoc Committee. I do not feel such committees necessarily should
continue forever, and we should consider whether or mot & group of this
kind should plan meetings in the future or whether this committee has car-

ried out its principal responsibilities and disband it.

Dr. Tackie

I do not see anything wrong with this kind of arr@ngeunt. I am not
quite sure, Dr. Hammond, that you mean that we should have a permanent
standing committee and then bring in people as we come to discuss a spe-
cialized subject, or whether this should be an ad hoc sort of committee.
You know each time you meet you have to appoint different people alto-

gether; I am not quite sure.

Dr. Hammond

I wean a permanent continuing committee with a changing membership
with ad hoc participants. But I simply think that any committee which
automatically schedules its next meeting should stop and think at least
briefly "Are we necessary?" Otherwise, you go on forever, assuming that
every committee that exists should continue to exist. I am not really

saying that I have deep concern or reservations about it; I simply say
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that this is a question I always have. So I open the question, not as

a specific criticism of this committee, but as something I always do.

Dr. Tackie

I think I would like to say the committee should continue on the
basis indicated by Wesley. (A permanent continuing committee with
changing membership.*) We have just started to work with you, since
1971. This is a pretty short time, and I remarked yesterday to Mr. Ar-
nold that I think there would be some useful things coming out of this
Joint committee meeting and cooperative efforts. I cited tiie PAG as
a very useful example. I also cited the special workshops held earlier
and, therefore, we will be in a position to say whether these meetings
are just superficial or not and, therefore, “hey should be abandoned or
not. But it 18 too early yet to say that nothing is really coming out

of 1it.

Dr. Hammond

I think I would agree with that. I think that probably we should
schedule a meeting of a continuing committee sometime next year in

Ghana.

Dr. Tackie
I think so. About the same time, if this would suit your group
or i1f you let us know what would be the most suitable time for your

people....

*Added for clarity.
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Dr. Hapmond
Summer is likely to be a good time, but for a one-week meeting, it
is not very important. It is relatively easy to get Americans to take

one week at other times of the year.

Dr. Dodoo
Well, before every meeting you write to negotiate the time. The

summer is agreeable.

.Dr. Barton

As long as it is scheduled far enough in advahce, this is important.
There is one more item that I would like to inject here. It has occurred
to me that as PAG becomes a reality, some of the assessment that it is
going to make of problems and priogities is going to need as backgrouud
material just what research is being done, perhaps by activity, perhapas
by commodity, or perhaps by scientific discipline. At some point it
might be of interest to you and the management of research to account
for what people are doing by the kinds of activity, and it is posaible
to classify research projects so that when it is asked, "How much are
we doing in breeding?" you come up with the answer. I think that as
time goes on you are going to find that the kind of information that a
PAG asks is going to be more detailed in terms of the scientific input
and the budgetary input. So this whole area of research management could
well become an area that could be in working relationship bctwcen the
Academy and tﬁc CSIR., Showing alternatives in research management could
be chosen by the administration of the CSIR.
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r. Hammond
It is an interesting subject, one that is very active in this country

t this time.

r. Barton

It is much more highly evolved here than Ghana would expect to be,
ut you can start with a procedure which wili allow refinement in time.
am suggesting that it might be desirable to, at least, show alternative
hoices that could be made in research management and then a decision

nternally would be how far do we want to go in refinement.

r. Copeland
Are you suggesting this be done as a possible agenda item for the

ext meeting?

r. Barton
I guess that is the reason it came to mind right now. That is the
ind of thing that I could prepare a background paper on and present as

possible contribution to the next program.

r. Tackie

I think the idea is noted. Yesterday, I said that we are in the
rocess of forming the PAG, and when we started working we were not sure
:éther wve would get it off the gound and everything would be rosy. We
re likely to encounter difficulties and if this is one of the areas
ere we must look carefully, in order not to make a mess of the whole

1ing, I do not think it would be out of place to note this and look
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at this idea at the next meeting. When the PAG is formed or is about
to be formed, we will think of the ways and means it is going to function
and we will take note of this, but we will need to be prepared with

information on how best to organize work in the PAG.
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15 Closing Remarks

Dr. Hammond

It has been, as I expected, a special pleasure to host this par-
ticular meeting with Ghana as my first official action as the Foreign
Secretary of the U.S. National Academy of Sciences. I only_wish I
could think that all the things I will do as Poreign Secretary would
be as interesting and as genuinely a pleasure as this. I doubt that I
will be so fortunate because I do not think I have ever encountered
before, in any such contexts, people or individuals who are nearly as
open and direct and good about getting to the point as the people of
Ghana. This, then, makes working with Ghana a particularly pleasurable
experience.

We may not arrive at final solutions and good strategies; however,
because of the directness of our diacpasion we know that the problems
are very difficult, I have a feeling that when we finish this meeting,
as I have felt in my previous meetings in Chana with Ghanaians, that
we've gone as far as we possibly could have hoped, given the circum-
stances, the time limit, and so forth. I simply want to thank you for
coming to Washington to take part and, again, assure you that, within
the limited capabilitics of the Foreign Office of this Academy, we

will respond in helping the CSIR and Ghanaian science as needs arise.
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Do not hesitate to share with us your desire when a need is identified;

if we cannot fullfill it, we will be equally frank in saying so.

Dr. Tackie

I believe the meeting has been very fruitful. During the past three
days of our deliberations we have discussed some important topics, notably
the desertification study, which, we hope, is going to offer us tremen-
dous experience in tackling multidisciplinary problems in the future. It
is also our fervent hope that the outcome of this desertification research
program might make it possible for us to justify the creation of a science
foundation, which we have, for the time being, shelved for further exam-
ination. I believe that whatever we will be able to achieve in the exe-
cution of the desertification project will go a long way in providing
some of the ideas and the working principles that may be introduced into
the science foundation concept.

We proposed a couple of topics--the Scientific Instrumentation Center,
the Information and Documentaion Center--which we considered to be of
pressing and potential importance to the overall needs of Ghana and vital
in supplementing the efforts of our scientists in achieving maximum re-
sults. The participants from Ghana are pleased with the frank and valu-
able discussions on these topics, and we are going back with some useful
ideas. When the report is completed we will carefully examine it and
try as much as possible to implement all the recommendations made.

At this time I would like, on behalf of myself and my delegation,

to express our thanks to Dr. Hammond for chairing this meeting and our
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gratitude to all the American participants. I have been impressed by
the fairmess and the open-mindedness whicih have characterized our dis-
cussions. I hope this sort of atmosphere will pervade our future joint
activities. I would also like to thank the NAS and USAID for making

this meeting possible. Thank you.
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