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PREFACE 

The Conference of Ministers of African States 
responsible for the Application of Science and 
Technology to Development (CASTAFRICA) was 
organized by Unesco with the co-operation of the 
Economic Commission for Africa and the Organi- 
zation of African Unity, and took place at Dakar, 
Senegal, from 21 to 30 January 1974. The first 
part of this publication consists of the Final Re- 
port of the Conference, giving highlights of the 
debates and the texts of the Dakar General 
Declaration and the recommendations adopted, 
together with organizational details. 

r the follow-up to CASTAFRICA it was recom- 
mended that Unesco should take appropriate steps 
to publish the Conference’s main working docu- 
ment, and accordingly it has been included here 
as the second part of this publication. In 

As part of 

preparation for the Conference Unesco undertook 
a survey to identify possible areas for African 
inter-country co-operation in science and tech- 
nology. The results of this survey were pre- 
sented in full at the Conference and an abbreviated 
version summarizing the salient points is given 
here as an Appendix. 

The experience of most African countries in 
science and technology planning and policy-making 
is fairly recent. But with the rapid growth of 
research and support facilities, and the brisk 
rise in qualified personnel, the problems of mak- 
ing best use of these resources assume increas- 
ing importance and complexity. It is hoped that 
the exchange of experience recorded in this docu- 
ment will prove helpful in resolving these 
problems. 
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I. ORGANIZATION OF THE CONFERENCE 

1. Background 3. Purpose of the Conference 

The Conference of Ministers of African Member 
States Responsible for the Application of Science 
and Technology to Development was held at Dakar 
(Senegal) from 21 to 30 January 1974. Organized 
by Unesco with the co-operation of the United Na- 
tions Economic Commission for Africa and the 
Organization of African Unity, the Conference was 
convened bv the Director-General of Unesco in 
pursuance of resolution 2. 121 (a) adopted by the 
General Conference at its seventeenth session. 
The composition of the Conference, which falls 
into Category11 of meetings organized by Unesco, 
was determined by the Executive Board at its 89th 
and 91st sessions, in accordance with the provi- 
sions of Article 21. 1 of the Regulations for the 
general classification of the various categories 
of meetings convened by Unesco. 

2. Attendance 

The following countries were invited to send dele- 
gates: Algeria, Burundi, Cameroon, Central 
African Republic, Chad, Congo, Dahomey, Egypt, 
Ethiopia, Gabon, The Gambia, Ghana, Guinea, 
Ivory Coast, Kenya, Lesotho, Liberia, Libya, 
Madagascar, Malawi, Mali, Mauritius, Mau- 
ritania, Morocco, Niger, Nigeria, Rwanda, Sene- 
gal, Sierra Leone, Somalia, Sudan, Tanzania, To- 
go, Tunisia, Uganda, Upper Volta, Zaire and Zambia. 

The agencies of the United Nations system 
and a number of intergovernmental and non- 
governmental organizations and foundations were 
invited to send representatives or observers. 
As is indicated in the .list of participants annexed 
to this report, several non-African Member 
States sent observers, as did a non-Member 
State that had been invited to the Conference. 

The Conference was attended by 132 dele- 
gates representing 32 African Member States, 
16 observers from non-African Member States, 
3 observers from a non-Member State, 39 rep- 
resentatives or observers from 11 United Nations 
agencies and observers from 18 intergovernmental 
organizations, 7 international non- governmental 
organizations, and 1 foundation. The delegations 
included 15 persons of ministerial rank. 

As with the similar conferences previously con- 
vened by Unesco in other regions, the purpose of 
the Conference was to enable the participating 
Member States to: 
exchange information on their national science 
and technology policies; 

improve the application of these policies and the 
execution of research activities; 

promote scientific and technological research 
which is an essential element in the cultural, 
social and economic development of nations; 

stimulate technological innovations with a view to 
increasing productivity; 

examine the r81e of science and technology in 
government activity as a whole; and 

foster international co-operation to meet these 
goals. 
As far as the CASTAFRICA Conference was 

concerned, the above themes formed the subject 
of the discussions under, successively, items 7, 
8 and 9 of the Conference's Agenda, the textof 
which appears as an annex to this report, together 
with a list of the Conference documents. 

4. Preparation of the Conference 

In preparation for the Conference, a meeting of 
experts was held in Nairobi from 26 to 30 October 
1971 in order to advise the Director-General con- 
cerning three main points: 

(a) definition of the questions that should be 
given priority attention; 

(b) suggestions concerning the form andcon- 
tent of the main working document which the Unesco 
Secretariat was to prepare; and 

(c) suggestions concerning the Conference 
time- table and the organization 

In addition, six sub- regional consultations 
were held between the CASTAFRICA nationalliaison 
officers officially designated by the Governments 
and the Unesco Secretariat: Cairo (2- 5 October 
1972), Nairobi (4-6 December 1972), Abidjan 
(22-25 January 1973), Lagos (30 January- 1 Feb- 
ruary 1973), Yaound6 (6-8 February 1973) and 
Algiers (15- 17 March 1973). 

of its work. 
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The preparation of several working documents 
has, consequently, been spread over a number 
of years. 

5. Opening of the Conference 

The Conference opened on 21 January at the Pal- 
ace of the National Assembly of the Republic of 
Senegal. where its meetings were due to take 
place. H. E. Mr. LBopold S6dar Senghor, Presi- 
dent of the Republic, honoured this opening ses- 
sion with his presence. He delivered anaddress 
in which he stressed"the need for a strictlyformu- 
lated science and technology policy", a need that, 
however, "did not become apparent in the majority 
of our countries - any more than it did in several 
industrialized countries - until after the last 
world war. In fact", he went on, "the accelera- 
tion of scientific progress is a relatively recent 
phenomenon in the world and has been reflected 
in the daily lives of the inhabitants of the devel- 
oped countries in spectacular improvements in 
the level and the quality of life". 
of the kind ofurgent problems that had to be faced 
by countries whose characteristic feature was, 
for the most part, a predominantly agricultural 
economy, the President referred to the "fiendish 
drought cycle (that) has swept the countries in and 
even well beyond the Sudan-Sahel zone, bringing 
our economies face to face with well-nigh insur- 
mountable difficulties . . . In the face of calami- 
ties of such vast proportions, often aggravated 
by a prodigious population explosion, it is not 
surprising that our scientific and technological 
possibilities must be basically slanted towards 
the seeking of practical solutions. 'I 

stressed in his address that although the amount 
spent by Africa on research and development ac- 
tivities represented only a small percentage of 
total world expenditure in that field and while 
tnere were some people who persistently main- 
tained that scientific research was an expensive 
luxury which African countries would be well ad- 
vised to abandon, the essential fact was that the 
movement was under way, that it was growing 
and that science and technology were establishing 
themselves in the intellectual life of the African 
countries and in their practical achievements. 
"The foundation now exists", the Director- General 
stated, "and everything must be done to reap the 
maximum advantage from this effort and what it 
has already achieved in order to enhance its ef- 
fectiveness and extend its benefits to all by in- 
creased scientific and technological co-operation 
at regional and international levels". The Director- 
General pointed out that "the data before the Con- 
ference provided it with the means of tracing the 
main outlines of a programme of scientific co- 
operation such as would mobilize international as- 
sistance to Africa, To implement such a pro- 
gramme Unesco was", continued the Director- 
General, "ready to carry out in full the central 
r6le that it can justifiably be expected to assume 
having regard to the vital place that science, edu- 
cation and culture occupy in development. 
for you", he concluded, "to take advantage of the 

As an example 

Mr. Re& Maheu, Director- General of Unesco, 

It is 

possibilities that Unesco offers you, by defining 
the objectives to whose achievement you wish to 
see its action preferably directed". 

The opening session continued with statements 
by Mr. G. Kamanda W a  Kamanda, Deputy Secretary- 
General of the Organization of African Unity, and 
Mr. David Wasawo, Chief, Natural Resources 
Division, United Nations Economic Commission 
for Africa, who read an address by the Executive 
Secretary, Mr. Robert Gardiner. A message 
from the UNDP Administrator to the Director- 
General of Unesco on the occasion of the opening 
of the CASTAFRICA Conference was then read. 

The various speeches and the message from 
the UNDP Administrator are reproduced in the 
annexes to this Report. 

6. Organization of the Conference - 
election of the Steering Committee 

Following the unanimous adoption of its Agenda 
and Rules of Procedure, the Conference elected, 
by acclamation, the following officers to form the 
Steering Committee. 

President: 

H.E. Mr. Djibril Sene 
Delegate- General for Scientific and 
Technical Research (Senegal) 

Vice- Presidents: 

H. E. Dr. Sayed Gaballah 
Minister of Planning (Arab Republic of Egypt) 

H. E. Mr. Jean Guede Lorougnon 
Minister of Scientific Research (Ivory Coast) 

H. E. Mr. Jean- Marie Shingiro Mbonyumutwa 
Minister of Planning and Natural Resources 

H. E. Dr. Wilbert K. Chagula, M.P. 
Minister for Economic Affairs and Development 

(Rwanda) 

Planning (United Republic of Tanzania) 

Rapporteur- General: 

Mr. K.M. Sape 
Secretary, Council for Scientific and 
Industrial Research (Ghana) 

H. E. Mr. Taita Towett, Minister of Education, 
Kenya, attended the meetings of the Steering Com- 
mittee in his capacity as Chairman of the African 
Group of the seventeenth session of the General 
Conference of Unesco. 

7. Appointment of a Drafting Party 

O n  the proposal of the Steering Committee, the 
Conference, at its 7th plenary session, established 
a Drafting Party composed of the Rapporteur- 
General as Convener, and the following nine 
delegates, appointed in their personal capacity: 

Mr. Michel Bekale- Emane (Gabon) 
Dr. Dawit Deguefu (Ethiopia) 
Dr. Abdalla Yacoub El Sammani (Sudan) 
Mr. J. E. Jonah (Sierra Leone) 
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Dr. D. S. Nkunika (Zambia) 
Mr. Jean Nya Ngatchou (Cameroon) 
Mr. Ramdane Ouahes (Algeria) 
Mr. Samuel Franpois Rajaona (Madagascar) 
Mr. Mamadou Sarr (Mali) 

The Conference moreover appointed, in their 
personal capacity, Mr. Yacoubou Barra (Dahomey) 
and Dr. Mostafa Mahmoud Hafez (Arab Republic 
of Egypt) to assist the Rapporteur-General dur- 
ing the Drafting Party's work relating, respec- 
tively, to points 8 and 9 of the Agenda, 

8. Conference documents 

The two main working documents of the Confer- 
ence were; 

1. "Science and Technology in African De- 
velopment" (SC/CASTAFRICA/3); 

2. "African Regional Plan for the Applica- 
tion of Science and Technology to Development" 
(SC/CASTAFRICA/4). 

Science Policies in Africa", No. 31 in the "Sci- 
ence Policy Studies and Documents" series pub- 
lished by Unesco. 

The complete list of Conference documents 
forms Annex VI to this Report. 

9. Closing of the Conference 

At its final plenary session, on the morning of 
Wednesday, 30 January, the Conference adopted 
its report in its two working languages (English 
and French). 

Thirteen speakers addressed the Conference's 
closing session, on the afternoon of 30 January, 

The representative of the Organization of 
African Unity thanked the host country and the or- 
ganizers of the Conference and stressed that 
CASTAFRICA was the result of many years of 
close co-operation between OAU, Unesco, the 
Economic Commission for Africa, the United 
Nations Advisory Committee on the Applicatior 
of Science and Technology to Development and its 
Regional Group for Africa. He emphasized the 
need to make full use of existing institutions to 
ensure the application of science and technology 
while taking care to see that man did not become 
technology's slave. CASTAFRICA, he went on, 
was a milestone on Africa's road to development 
and unity. 

sion for Africa highlighted the part played by the 
Conference in makingAfrican science and technol- 
ogy policy- makers aware of those matters to which 
it was essential that they should pay urgent atten- 
tion, concentrating their efforts and CO- operation 
so that research workers could be trained, re- 
search conducted and technologies developed and 
adapted. The abundant harvest of information 
provided by Unesco and the delegations attending 
the Conference ought to enable Africa's scientists 
and technologists to work more effectively to 
house, feed, clothe and care for African people 
in general and more especially rural workers at 
present living in poverty. He concluded by say- 
ing that a political will on the part of African 

The main reference document was "National 

The representative of the Economic Commis- 

States was needed if the continent were to get off 
the ground scientifically and technologically 
speaking. 

Zambia on behalf of the Member Statesof 
East Africa, Nigeria on behalf of those from 
West Africa, the Arab Republic of Egypt on behalf 
of those from North Africa, and Gabon on behalf 
of those from Central Africa, unanimously ex- 
pressed their appreciation of the Conference's 
work. 
sions and made particular mention of the excellent 
way in which the Conference had been prepared, 
both by governments and by UNACAST's Regional 
Group for Africa, the Organization of African 
Unity and the Economic Commission for Africa. 
They emphasized the tangible results generated 
by the Conference from the very first stages of 
its preparation which had led to an awareness in 
African Member States of the important topics 
discussed by CASTAFRICA. They strongly urged 
African Governments and the international and re- 
gional organizations concerned not to let the hopes 
and decisions of the Conference remain without 
effect. 

They stressed the high level of the discus- 

The head of the delegation of Kenya moved a 
voteof thanks to the Government of Senegal and 
Unesco. The motion was supported by the heads 
of the delegations of Tunisia, Upper Volta, Sudan 
and Cameroon and was adopted by acclamation. 
In this vote of thanks, the Conference particularly 
welcomed the spirit of mutual understanding and 
-0-operation which had informed its work and 
thanked the Director- General for the efficiency 
of the Secretariat's services. It also thanked the 
Organization of African Unity, UNACAST and its 
Regional Group for Africa and the Economic Com- 
mission for Africa for their co-operation and con- 
gratulated the President of the Conference on the 
efficiency, courtesy and good humour with which, 
with the assistance of the members of the Steering 
Committee, he had directed the Conference's work. 
The vote of thanks also expressed the Conference's 
great gratitude to the President of the Republic of 
Senegal for having honoured the Conference with 
his presence. It also expressed the Conference's 
thanks to the people of Senegal for having allowed 
Unesco to convene this Conference in their capital 
and thanked the Senegalese staff provided for the 
Conference for their devotion and skill which had 
made for the smooth running of its work. 

Addressing the session, the Director-General 
first of all thanked the Senegalese authorities, and 
through them the people of Senegal, for the friendly 
and pleasant atmosphere in which the Conference 
had taken place and praised the skill, impartiality 
and courtesy shown by the President of the Confer- 
ence. He said that the policy laid down by the 
General Conference of Unesco concerning Confer- 
ences of Ministers Responsible for Science and 
Technology would doubtless be pursued if one was 
to judge by the success of CASTAFRICA. TheOr- 
gamization's international activities, basically 
deontic and standard- setting in character, were 
complemented by its practical activities at national 
level carriedout at the express request of Member 
States. Although it was at national level that de- 
velopment projects took concrete shape, the 
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Director-General stressed the importance of re- 
giopal activities as affording an insight into the 
political and cultural currents of the African con- 
tinent and also as constituting avital intermediate, 
stage between world- wide conceptions andnational 
realities. The problem of co-operation between 
international, regional and sub- regional organi- 
zations, which had been mentioned on many oc- 
casions during the Conference, was certainly not 
a problem to which an easy solution could be found. 
Those organizations worked at different geographi- 
cal levels and each had political, economic and 
other objectives which certainly converged but 
whose harmony was not pre-ordained. 
mony had to be built UD daily through an appeal 
to the goodwill of all. parties concerned. 

ments, the Director- General asked how the words 
of the Conference were going to be expressed in 
deeds. He pointed out that follow-up action to 
CASTAFRICA depended on decisions which were 
the responsibility of three kinds of authorities. 
First of all were the African Governments them- 
selves who had to show the political will for the 
recommendations of the Conference to find prac- 
tical expression. They then had to instruct and 
empower the international and regional bodies 
accordingly, so that the desired activities might 
be actually launched or continued. 
tions to Unesco would be submitted, as appro- 
priate, to the Organization's Executive Board or 
to the General Conference, to which the Director- 
General would submit a report on CASTAFRICA at 

This har- 

Alter reviewing the Conference's achieve- 

Recommenda- 

its eighteenth session. To facilitate co-ordinated 
implementation of the Conference's recommenda- 
tions, the Director-General said he was ready to 
invite the representatives of OAU and ECA to 
study how practical co- oDeration with Unesco 
could be intensified. 

In the course of his closing address, the 
Minister of Education of the Republic of Senegal, 
H. E. Mr. Doudou NlGom, said that "Resolutions 
do not always bring about change. For theneces- 
sary change to come about, we must all be moved 
by a common will to succeed and we must firmly 
resolve to consult together on a continuing basis 
with a view to achieving fruitful co-operation". 
The Minister mentioned several of the Confer- 
ence's major conclusions concerning the integra- 
tion of scientific development in the immense 
drive for economlc and social development cur- 
rently under way in Africa. 

Referring to the close links between the gene- 
ral expansion of education and the continent's sci- 
entific future, he continued: "You have forcibly 
stressed the almost general lack of high-level 
scientific and technical personnel in Africa and 
the vital Dart which African universities must 
play in improving the situation. 
the serious proportions of the brain drain which 
ymi did not fail to emphasize. I have no doubt that 
our States, in the near future, will see that ap- 
propriate steps are taken to reverse the tide so 
as to attract and retain in our continent the spe- 
cialists vital for its development". 

Bearing in mind 
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11. GENERAL CONCLUSIONS 

Certain fundamental concepts emerged during the on the one hand, of a General Declaration adopted 
debates at the Conference. The delegates judged by acclamation during the plenary session on the 
it necessary that these concepts form a special afternoon of 28 January 1974 and, on the other, 
section of the report. of three general recommendations. 

These considerations provided the elements, 

1. DAKAR GENERAL DECLARATION 

The text of the Dakar General Declaration is the following: 

During recent years the African countries have made a great effort to formulate a science policy 
that will enable them to achieve scientific and technological progress. 

They have encountered a great many difficulties in this task. The experience gained makes 
it possible today to see clearly the precise nature of the problem raised by the use of science 
and technology in our continent and, thus, to identify more accurately, in order of priority, the 
tasks to be undertaken. 

The Conference has observed that efforts to develop scientific and technological activities 
have invariably come up against obstacles of an economic, social and cultural type. 

It is obviously not within the power of science and technology to remove these obstacles, 
which are, indeed, none of their making, and to engender the development process; what has 
to be done, on the contrary, is to ensure that there are present all the necessary conditions 
for development and thus for systematic utilization of the benefits of scientific and technologi- 
cal progress. 

The problem of the implantation of science and technology in Africa is therefore in reality 
a problem of development and raises the major question as to the choice of development strategy. 

In this connexion the fourth Summit Conference of the Non-Aligned Countries (Algiers, 5-9 
September 1973) rightly stressed that: 

"The failures of the first Development Decade and the unsatisfactory implementation of 
the recommendations of UNCTAD I11 together with the disappointing results of the first three 
years of the current Decade have already jeopardized the achievement of the objectives of 
the International Development Strategy. 

The numerous projects intended to enable the developing countries to benefit in an 
organized way from the results of scientific research and technological progress have not 
even begun to be seriously implemented, whereas there is a continuous drain of a large 
number of highly qualified personnel especially scientists and technicians, from the develop- 
ing countries continues unchecked. 

Clearly, however, only a proper conception of development based on the requisite 
changes to internal structure particular to each country, and which encompasses growth in 
all the key sectors will enable our countries to achieve their development targets, This 
process is inseparable from the social process which calls for full employment, income 
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redistribution and the overall solution of problems such as health, nutrition, housing and 
education. 
democratic participation of the masses which is one of the determining factors in any na- 
tional endeavour to achieve dynamic, effective and independent development. ” (United Na- 
tions General Assembly document A/9330 of 22 November 1973, pages 60 and 62). 

The Conference also noted, at the same time, the continuing weakness of African scientific 
and technological potential. Since men represent a country’s main wealth as well as the agents 
of its development, the first task must be to develop African universities and apply an education 
policy aiming at the democratization and reorganization of instruction, including more especially 
the upgrading of scientific and technical training at all levels. 

It is equally obvious that these aims can only be achieved through conscious and 

To this end, there must be on the one hand access by the broad masses to instruction and 
knowledge, an indispensable condition governing the transformation of structures and attitudes 
and the spread of progress among the peoples; and on the other, the construction of genuinely 
African university institutions capable of training the number and type of men and women that 
the continent needs, trained to tackle and solve the problems facing and concerning Africa. 

Africa must rely, first and foremost, on its own strength. It has, then, to reconsider the 
ties of dependence that have been imposed on it and fashion links of a new type which will be 
radically different from those of the past. 

It is particularly urgent for Africa to tighten the links between its universities and its re- 
search organizations and to find the most suitable personnel for scientific and technical ex- 
changes. 

The rale of the Organization of African Unity is vital in this connexion. The Conference 
thus advocates the development of the activities of the African Science Council and the organi- 
zations that come under it. 

It urges countries in the continent to hold an increasing number of regional and inter- regional 
meetings and to set up rapidly at these two levels appropriate machinery for exchanging ex- 
perience and information in regard to science and technology and for pooling, with a view to 
their more rational utilization, the resources that Africa possesses. 

It advocates the tightening of scientific links between the Third World countries and, more 
particularly, between African and Arab countries, within the framework of Arab- African 
solidarity. 

2. GENERAL RECOMMENDATIONS 

n addition to the recommendations that it adop- 
Led concerning the three themes on its Agenda, 
the text of which is to be found in Sections 111, 
IV and V of the present Report, the Conference 
also adopted three recommendations of a general 

character, reproduced below. These recommen. 
dations - basically quantitative in nature - have 
a bearing on the specific recommendations relat- 
ing to the three substantive themes. 

Recommendation No. 1: FINANCIAL RESOURCES DEVOTED TO R&D 

The Conference, 

Aware of the fact that a long-term scientific and technological policy cannot be effectivelyformu- 
lated in the absence of a stable and adequate budgetary framework, 

Aware of the fact that as long ago as the Lagos Conference (1964) the African Member States 
recommended that about 0. 5% of their Gross National Product be allocated to R&D expenditure, 

Aware of the fact that the World Plan of Action drawn up in 1970 by the United Nations Advisory 
Committee on the Application of Science and Technology to Development also refers to this mini- 
m u m  target figure of 0. 5% which the developing countries should endeavour to attain by 1980 as 
regards the amount they devote to research and experimental development proper, 

Noting that the World Plan of Action suggests, in addition, a target figure of 0. 5% of the Gross 
National Product for the financing of supporting scientific and technological activities (in parti- 
cular, scientific and technological public services), 
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Aware, finally, of the fact that UNACAST has recognized that those countries which at present 
devote a very low percentage of their Gross National Product to research and development (R&D) 
and scientific and technological public services (STS) will have difficulty in reaching the overall 
target of the World Plan of Action which calls on the developing countries to devote by 1980 at 
least 1% of their Gross National Product to these activities, 

Noting with satisfaction that the statistics supplied to Unesco by African Member States show 
that certain countries have made a considerable effort to increase the sums allocated to re- 
search and development (R&D) and supporting scientific and technological public services (STS), 

Recommends: 

1. 

2. 

3. 

4. 

5. 

That the African Member States improve their budgetary procedures and national account- 
ing systems in regard to R&D proper and the supporting scientific and technological public 
services, so as to enable them to compile serviceable statistics in this regard, according 
to the standards proposed by Unesco and to carry out comparative international studies in 
this field: 

That African Governments improve their financing, fiscal and customs regulations so as 
to enable R&D institutions to operate with a high degree of efficiency and with the maximum 
possible freedom for the management of their financial resources; 

That public expenditure for R&D and supporting scientific and technological public services 
(STS) be recapitulated in the annual state budget in the form of an aggregate functional budget 
constituting, as it were, the total budgetary allocation for R&D and supporting scientific 
and technological public services (STS); 

That Member States, taking into account national demand for R&D, increase their annual 
expenditure on R&D and supporting scientific and technological public services (STS) so as 
to attain, if possible before 1980, the target figure of a minimum of 1% of their Gross Na- 
tional Product as proposed by UNACAST in the World Plan of Action; 

That the African Member States undertake a careful study, with the technical assistance of 
Unesco if they so desire, in regard to the budgetary and programming procedures that are 
needed for the purpose of preparing functional budgets for R&D and supporting scientific 
and technological public services (STS) and formulating long- term plans for inclusion in 
their National Development Plans. 

Recommendation No. 2: UNESCO SPECIAL FUND FOR AFRICAN R&D DEVELOPMENT 

The Conference, 

Considering that the gap between the level of scientific and technological development of the 
African region as compared with that of the other regions is ever widening, 

Considering that 16 of the 25 least developed of the developing countries are in Africa and that 
the United Nations General Assembly resolution 2768 (XXVI) and similar resolutions of the 
Unesco General Conference, particularly resolution 17 C/2. 01, bind the Organization to do 
everything in its power to give special attention to the science needs of these countries, 

Considering, further, that the financial resources which will be made available for activities 
to promote scientific and technological development in Africa, under Unesco's Regular Budget, 
will not be nearly sufficient to permit the implementation of a large- scale programme, 

Recommends that Unesco establish a Special Fund for African R&D development, to be used 
for the strengthening or launching of R&D activities, including the training, at the appropriate 
levels, of R&D manpower. 

Recommendation No. 3: HUMAN RESOURCES FOR SCIENTIFIC AND TECHNOLOGICAL 
ACTIVITIES 

The Conference, 

Considering that the lack of financial resources coupled with the shortage of duly qualified 
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African scientists and research technicians needed for R&D activities and the supporting scien- 
tific and technological public services (STS) constitutes the main obstacle to the effective appli- 
cation of science and technology to development in Africa, 

Considering that the statistics supplied to Unesco by Member States clearly demonstrate that the 
provisional target fixed for Africa as a whole by the Lagos Conference - a minimum ratio of 200 
scientists and engineers per million inhabitants to be attained by 1980 - has already been exceeded 
by a number of African countries, whereas other countries in the continent, more especially 
those included in the list of the 25 least developed of the developing countries, have not yet 
reached it, 

Considering that the African Member States should be in a position to evaluate their effort in 
this domain by reference to new targets established by the CASTAFRICA Conference, 

Considering that the scientists and engineers required to carry out R&D activities have normally 
to be recruited from among the total stock of national scientists and engineers, 

Noting that the ratio between the total number of scientists and engineers and that of scientists 
and engineers engaged in R&D activities is approximately 10 to 1, 

Believing that it would hardly be reasonable to expect that in Africa, where there is an acute 
shortage of scientists and engineers, an abnormally high percentage of such personnel could 
be assigned to R&D activities and that it is therefore desirable that the Conference should es- 
tablish targets in respect of both the total stock of scientists and engineers per million inhabi- 
tants and the number of scientists and engineers engaged in R&D activities per million inhabi- 
tants, in order to establish an effective link between national policy in higher education, on the 
one hand, and science and technology policy on the other, 

Recommends: 

1. That Member States take the measures needed to attain, if possible before 1980, the tar- 
gets set out in the table below, having regard to the fact that the target of 200 scientists and 
engineers engaged in R&D activities per million inhabitants is that adopted for Africa by 
UNACAST in its "World Plan of Action'' and that it is barely half of those established for 
Asia and Latin America: 

Economic development Number of scientists Number of scientists 
level and engineers per and engineers engaged 

(per capita GDP) million inhabitants in R&D per million 
$ inhabitants (10% of 

the figure in column (2)) 

200 or over 
100 to 200 
Under 100 

2,000 
1,400 
1,000 

200 
140 
100 

2. That Member States continue their efforts to implement the Lagos Conference recommenda- 
tion advocating the training of two specialized technicians for each scientist or engineer en- 
gaged in R&D activities. 
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111. TRENDS OF SCIENCE AND TECHNOLOGY POLICIES 
IN THE COUNTRIES OF AFRICA 

1.. HIGHLIGHTS OF THE DERATE 

The tone of the Conference was set by the gene- 
ral acceptance of science and technology as vital 
levers essential for economic and social develo- 
opment. This in turn implies some means ofcon- 
trol and guidance over the development of scienti- 
fic and technological manpower and facilities, and 
their harnessing to the national development 
effort. 

The acceptance of this view is indicated by 
the remarkable growth of science planning and 
policy- making bodies in African countries during 
recent years. Most countries, though not yet all, 
have set up national science policy organs. This 
trend has stemmed primarily from a recognition 
that, with limited human and financial resources 
at their disposal, the optimal allocation of these 
resources and their proper orientation are of 
critical importance. The need is seen to organize 
science for development while it is still relatively 
young in Africa. 

Science policy structures vary a great deal 
from one country to another, reflecting the par- 
ticular problems and approaches. This is as it 
should be. Science policy organization must be 
dynamic, and within any country must be adapt- 
able to the ever- changing circumstances. 
it is acknowledged that most of these bodies are 
still at the formative stage, and their present 
shortcomings are recognized. While a policy 
for science is already relatively well- developed 
in some countries, a policy based on science is 
only now beginning to take shape. 

The major concern of existing bodies is the 
co-ordination and guidance of the national R&D 
effort, particularly within the public sector. 
Typically, in operational terms, this effort is 
undertaken in a variety of institutions, under the 
direct control of different ministries and other gov- 
ernment agencies. The problem of CO- ordinating 
this array of activities was reflected in the Con- 
ference discussions. 
most cases lack any direct budgetary powers to 
effect positive control in the implementation of 
national science policies. O n  the other hand, a 
body with too wide powers and too heavy a hand, 
may result in resentment and resistance from 
the operational departments. The answer to this 

But 

Science policy bodies in 

problem is broad representation of all sectors 
concerned with science and technology, including 
scientists and the users of scientific knowledge 
and improved technology, in the formulation of 
science policies. Effective implementation of 
science policy depends on consensus rather than 
coercion. Priorities in science must be determined 
by a collective process. 

Evidently, the starting point for this assess- 
ment is the national development strategy aimed 
at agreed objectives. Science policy is simply 
one aspect of this strategy, and not an independent 
entity. The Conference drew attention to the de- 
cisive importance of an intimate collaboration be- 
tween the national science policy planning body 
and the overall national socio- economic planning 
organs. But the discussions showed that putting 
this concept into practice is no easy matter, and 
the methods for formulating a science policy in 
practical terms remain a matter for concern. A 
vital part of this process is deciding what research 
to undertake. Various approaches to this prob- 
lem were discussed, but more concerted action 
on developing methodologies and training person- 
nel in their use was considered desirable. At the 
same time, it must be recognized that while in the 
short- to medium-term science policy must stem 
from national objectives, in the longer term sci- 
ence and technology have a contribution to make 
in the formulation of these objectives and there 
needs to be a two- way interaction. 

in this area, the national science policy- making 
body requires the support of a permanent cadre 
of science policy planners capable of in-depth 
studies in strategically important areas. Such a 
team needs to have training in systems analysis, 
operations research and cost/benefit analysis, 
and must also be economically literate and able 
to maintain an effective dialogue with economic 
planners. Some bodies have recognized the need 
for this analytical capability, on a continuing basis. 
Some countries have attempted to build up an ap- 
propriate analytical team from a mixture of sci- 
entific disciplines and managerial experience, 
given carefully structured training. Training 
this type of team would seem a fruitful area for 
regional CO- operation and international assistance. 

’ 

To provide a basis for sound decision- making 

The use of accurate statistical data in the 
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formulation of science policy was underlined. 
The Conference, having examined the statistical 
data on the human and financial resources devo- 
ted to R&D by African countries, and which were 
published in Unesco's Science Policy Studies, 
document 31, felt that there was a need for in- 
depth study of statistical terminologies used in 
this type of survey and their interpretation so as 
to evolve norms which will ensure not only a 
greater reliability in the results but also com- 
parability on an international basis. 

A considerable scientific infrastructure has 
now been built up in many African countries, with 
some substantial research and extension activities. 
Often, however, these have been based on inheri- 
ted institutions which are not necessarily best 
suited to the needs of a country aiming at rapid 
development. Some countries have found it neces- 
sary to rely heavily on foreign- based institutions, 
staffed largely by expatriate scientists. While 
these have made a useful contribution, they are 
not readily harnessed to development needs. 
Many countries are therefore in the process of 
restructuring their research and supporting or- 
ganizations towards a more coherent force for 
development. Co-operation with non- African in- 
stitutions can be useful but only in the context of 
strong national institutions. 

Important concepts which are of considerable 
concern to African science administrators are 
the efficiency and effectiveness of their research 
institutions. Techniques for measuring efficiency 
and effectiveness are not yet fully developed, 
though it is possible that a technique being de- 
veloped by Unesco for this purpose will shortly 
be available. Efficiency and effectiveness are 
all to do with research management, which in 
African countries is developing fast, but still 
tends to cling to old- fashioned methods. The 
Conference felt that workshops on research manage- 
ment and assessment would be extremelyvaluable. 

The productivity of research institutes and 
of industry depends to a great extent on the pro- 
vision of supporting scientific and technological 
services. It was agreed that these are generally 
inadequate or even absent in most African coun- 
tries. Many countries expressed the need for 
help and advice in building up these services, 
with specific mention of information and docu- 
mentation, materials testing, industrial standards 
and cartography. 
upkeep and repair were frequently raised, with 
a common tale of expensive instruments unused 
because of lack of spare parts or inadequate ser- 
vicing. Unesco's support was elicited with a view 
to improving the provision of spare parts and ser- 
vicing facilities by overseas manufacturers, and 
to building up local repair and maintenance capa- 
bilities. 

Undoubtedly the major constraint in this pro- 
cess of building up research and other scientific 
institutions is the acute shortage of qualifiedper- 
sonnel, whether research workers, scientists, 
technicians or managers. Though the situation 
is improving rapidly, African countries are gene- 
rally well below world standards in this respect. 
In part this shortage stems from a lack of interest 

The problems of instrument 

among young people to follow a technical career. 
It was the general view of the Conference that the 
key to this problem lay at the primary and second- 
ary school levels. 
to be reorganized with priority to scientific disci- 
plines. At the same time the status of scientific 
and technological workers in the society must be 
considered. It was noted that Unesco is in the 
course of preparing a draft International Recom- 
mendation on the "Status of Scientific Research 
Workers" which, approved by the General Confer- 
ence, will be made available for general use. 
Salary scales are also important. In these ways 
parents and pupils must be convinced that a career 
in the field of science or technology is worthwhile. 
Bearing on this also is the general scientific cli- 
mate in the country, which is discussed later. 

A recurrent theme in this context was the 
''brain drain", still a significant problem in many 
countries. Limited post- graduate training facili- 
ties at present require that research workers be 
trained overseas. This raises many problems. 
Many do not return, and those that do are often 
frustrated on their return. Their training is usually 
not appropriate to the work they are required to 
do, and they have often lost touch with national 
problems. Ideally, training at this level should 
be carried out at home, if not in the home country 
at least within the African region. 
training facilities at this level is expensive, and 
this again may be a fruitful area for co-operation. 
To retain trained scientists within the country, fi- 
nancial incentives were stressed, but an appeal 
to civic conscience and instilling a sense of mis- 
sion was considered at least equally important. 

The Conference realized also that the politi- 
cal atmosphere in a country can contribute irn- 
mensely to the exodus of scientists from that coun- 
try. From a broader aspect, close attention is 
being given to rectifying the distortion and im- 
balance which is often found in the present man- 
power supply. In particular stress was laid on 
the shortage of technicians at all levels. Quite 
apart from the requirements of industry, in re- 
searchlaboratories the ratio of research workers 
to technicians is well below that found advisable 
elsewhere. Urgent attention to increased poly- 
technic training facilities is called for. 

The essential r81e of universities and other 
institutions of higher learning in national research 
programmes was generally agreed. Some now 
play a prominent rale in this respect, but others 
are still inclined towards more theoretical work. 
In attempting to improve the integration of re- 
search at the universities into other national pro- 
grammes, the general trend was towards a prag- 
matic approach encouraginga sympathetic attitude 
towards national development plans, without sac- 
rificing their traditional responsibility for funda- 
mental research. Funding of specific research 
projects through the national science planning 
agency, and joint research projects in association 
with other national bodies are among the techni- 
ques which have been found useful. 

Many references were made to the problem 
of translating research results into practical ap- 
plication. 

The education system needs 

Building up 

The links between research workers 



and the users of research results are acknowl- 
edged to be weak. It is however recognized that 
these linkages should be very important and that 
there is need for a permanent two-way communi- 
cation between those concerned with both the sup- 
ply and the demand for scientific knowledge and 
improved technology. The rBle information and 
documentation services play in the development 
of science and technology was stressed. There 
was general agreement that African countries could 
only make effective use of the services to be pro- 
vided by the UNISIST programme recentlylaunched 
by Unesco, if the region is provided with infor- 
mation and documentation centres at regional, 
sub- regional and national levels. An important 
aspect of this problem is the rBle of the social 
scientists, whose place is sometimes not fully 
appreciated by natural scientists. In consequence 
research is sometimes carried out without ade- 
quate considerations of the social questions in- 
volved, so that the results of the work prove un- 
exploitable, a waste which no country can afford. 

The widespread growth of education is per- 
haps one of the greatest social forces at work in 
Africa today. But with growing aspirations will 
come a need for a greater awareness of the po- 
tential of science and technology, and a recogni- 
tion of the need to devote significant resources 
to their application. The successful application 

of science and technology to development presup- 
poses a certain level of scientific awareness in 
the community at large. In the absence of a 
modern intellectual scientific environment, apathy 
or even resistance to technological change is com- 
mon. There may be not only lack of knowledge 
of the benefits which science and technology can 
bring, but lack of interest. To overcome these 
attitudes calls for mass literacy campaigns and 
the active promotion of science awareness, which 
many countries have now initiated. It is impor- 
tant to introduce scientific attitudes into daily 
life - to introduce an appreciation of cause and 
effect in everyday terms. Science can help to 
eliminate the constraints which tradition and 
superstition may place on development. This 
process must include both adults and childrenat 
the pre-primary level. It was suggested, for 
example, that toys and games should be devised, 
with the African personality clearly in mind, to 
help change the traditional ways of thinking. 

At the same time, however, African coun- 
tries are determined not to lose their cultural 
identity through the cult of modernization. Afri- 
cans are very conscious of these problems and 
dangers, and are determined to work out their 
own solutions. In this area, again, the social 
sciences have evidently a great part to play. 

2. RECOMMENDATIONS 

Recommendation No. 4: SCIENCE AND TECHNOLOGY POLICY ORGANS IN AFRICAN 
COUNTRIES 

The Conference, 

Realizing the need to establish in each country, at the highest level, appropriate machinery to 
be responsible for the elaboration of national science policy and the co-ordination of science 
and technological activities , 

Recognizing the important rB1e such machinery plays in the development of science and technology, 

Noting, however, that some African countries have not created such machinery, 

Recommends that: 

1. Each of the countries that have not yet created such machinery should study the options 
available to it in this regard, and endeavour to establish, as early as possible, amachinery 
that best suits the level of technological development as well as the socio- economic and cul- 
tural conditions of the country; 

Unesco, in co-operation with other institutions of the United Nations family, should assist 
those African States that have not established such machinery to enable them to do so, and 
also assist in the strengthening of such machinery where it has already been established; 

Member States that have established their science policy planning machinery should keep it 
under constant review with a view to effecting the necessary changes at the appropriate time 
so as to ensure the effective functioning of the machinery; 

2. 

3. 

4. Such machinery, in the performance of its functions, should always liaise closely with the 
national organs responsible for socio- economic development planning; 

Unesco, in collaboration with other governmental and non- governmental agencies, should 
assist African Member States in implementingprogrammes within their National Development 

5. 
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Plan, in particular by assisting Member States in project design and preparation under the 
various programmes in their National Science Plan. 

Recommendation No. 5: SOCIAL AND CULTURAL ASPECTS OF THE APPLICATION 
OF SCIENCE AND TECHNOLOGY IN AFRICA 

The Conference, 

Having regard to the important part that socio-cultural factors play in the propagation of scien- 
tific and technological innovations and in development, 

Considering that science and technology have sometimes been applied without due regard for 
the interests of the population, 

Considering that means should be sought of increasing the effectiveness of the application of 
science and technology, 

Recommends that due account be taken of human factors in all activities for the promotion of 
scientific and technological development and that specialists in the natural sciences, on the one 
hand, and those in the social and human sciences, on the other, should use their combined in- 
genuity in seeking, under the auspices of Unesco, formulas which will allow the application of 
science and technology to go hand in hand with the safeguarding of African cultural values. 

Recommendation No. 6: TRAINING OF SCIENTIFIC AND TECHNOLOGICAL CADRES 

The Conference, 

Aware of the fact that during the colonial period the main purpose of R&D activities was to ex- 
ploit natural resources and protect colonial administrators, 

Considering that there was at that time very little or no training of Africans for R&D purposes, 
as can be seen from the fact that R&D was in existence and developed before universities were 
established, 

Convinced that the shortage of competent scientific staff is a major handicap for research and 
development, 

Convinced, furthermore, that African scientists should be encouraged to take up careers in re- 
search work in order to serve Africa's development, 

Considering that the development of science and technology in Africa depends fundamentally on 
the scientific training of national personnel, 

Recommends: 

1. That the training of African scientific and technological personnel should be treated by 
governments as a matter of absolute priority; 

That governments should revise curricula at all educational levels so that science and 
technology may occupy an important place in the education of both schoolchildren and 
students : 

2. 

3. That the development of science and technology should be approached from a comprehen- 
sive point of view, which entails not only the training of the requisite number of qualified 
high- and middle-level personnel in the appropriate scientific fields but also the teaching 
of science from primary school on, use of the mass media to make the general public aware 
of scientific and technological problems and the organization of courses in industry, R&D 
institutes and the national public service; 

4. That, where appropriate, Member States should establish or strengthen institutions for 
scientific and technological training at all levels; 
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5. That new methods developed with the help of Unesco be taken into consideration for science 
and technology teaching. 

Recommendation No. 7: THE BRAIN DMIN PHENOMENON 

The Conference, 

Considering the slow rate at which African scientific personnel are being trained and, thus, the 
shortage of national R&D staff, 

Conscious of the difficulties often encountered by African scientists, 

Noting the studies already carried out by Unesco, UNITAR and other international organizations 
in an effort to throw light on the phenomenon of the outflow of scientific personnel, 

Recommends: 

1. That Unesco carry out further studies in Africa on questions relating to the brain drain and 
its effects; 

2. That governments draw up a policy aimed at steering scientists towards scientific research 
careers, by providing research workers with a satisfactory status - as regards both ma- 
terial and moral conditions - within the framework of the national public service, 

3. That young African scientists and research workers display a sense of civic responsibility 
by devoting themselves to work of concern to their respective countries or their continent. 

Recommendation No. 8: ADVANCED TRAINING OF AFRICAN SCIENCE POLICY 
AND R&D MANAGEMENT SPECIALISTS 

The Conference, 

Aware of the scarcity of African science policy and research management specialists, 

Conscious of the importance and the urgent need for African States to take fully into their own 
hands responsibility for the implementation of research policy and for the management of re- 
search undertaken in their countries, 

Recommends that African governments, with the help of Unesco and other competent interna- 
tional organizations, should endeavour to create teams of experts to help them in the manage- 
ment of science programmes including the problems of financing of research, programming 
and analysis, training of research workers and the organization of documentation and publica- 
tion services. 

Recommendation No. 9: SCIENCE AND TECHNOLOGY POLICIES AND THEIR 
RELATIONSHIP WITH UNIVERSITIES 

The Conference, 

Conscious of the decisive r61e the African national high-level scientists and technologists should 
play in the process of formulation, execution and follow-up of research plans and in the adapta- 
tion of transferred technology to suit local conditions, 

Considering that the quantity of highly qualified personnel in African countries remains far short 
of actual needs, 

Stressing the need for designing and revising, where appropriate, university curricula to meet 
the requirements of the socio- economic and cultural development of each country, 
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Recommends that: 

1. African countries accord the highest priority to the creation or strengthening of national 
universities and supply them with the necessary resources to enable them to contribute in 
the best manner in the training of national cadres; 

African countries make maximum use of the potential in the national universities when 
formulating national science policies and associate universities closely with that task; 

2. 

3. African universities be urged to orient their research activities towards problems of a 
local nature, for instance by training highly qualified personnel - particularly at the post- 
graduate level - able to tackle national socio-economic development problems, and to help 
African societies to fulfil their aspiration for progress; 

The ratio of science and technology students in African universities to students in other dis- 
ciplines be raised to meet the ever-increasing demand for scientists and technologists in 
Africa; 

4. 

, 5. Training abroad of African nationals be restricted as far as possible to disciplines not being 
taught at present in African universities, and that in this case the training include orienta- 
tion on problems proper to Africa, whenever this should be feasible. 

Recommendation No. 10: THE NEED FOR NATIONAL AND REGIONAL SURVEYS 
OF SCIENTIFIC AND TECHNOLOGICAL POTENTIAL 

The Conference, 

Noting that accurate data are necessary for effective planning of the application of science and 
technology to development, 

Recognizing that the regional surveys of the scientific and technological potential of the African 
countries, published by Unesco in 1963 and 1970, constituteuseful documentation for this purpose. 

Recommends: 

1. That African States undertake regular and comprehensive surveys of their national and 
technological potential, utilizing, where possible, data processing methods; 

That Unesco update, 
technological potential of the countries of Africa; 

That Unesco continue to assist African States in the evaluation of their national scientific 
and technological potential and convene a meeting of experts for the purpose of evolving 
well- defined norms to form a basis for the collection of comparable and accurate data in 
Africa. 

2. from time to time, its own regional surveys of the scientific and 

3. 

Recommendation No. 11: PROBLEMS OF EFFICIENCY AND EFFECTIVENESS OF R&D 

The Conference, 

Considering that in order to ensure the efficiency and effectiveness of research there must be 
sound management of research institutions and rational utilization of the limited human and fi- 
nancial resources available to African States, 

Noting that in most African States there is still a shortage of people trained in modern manage- 
ment technique s, 

Recommends: 

1. That Unesco pursue the action in which it is already engaged with a view to developing a 
methodology making it possible to evaluate the efficiency and effectiveness of scientific 
and technological research units in Africa; 
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2. That it organize, within a reasonable period of time, symposia or workshops for African 
scientists and research workers, devoted to problems of efficiency and effectiveness of 
research units; 

3. That the use of African scientists and research workers be governed by a strategy based 
on the complementary character of the disciplines and skills involved, taking into account 
the aims of the research programmes, which would necessarily be geared to the financial 
re sources available. 

Recommendation No. 12: THE ROLE OF SCIENTIFIC AND TECHNOLOGICAL PUBLIC 
SERVICES (STS) IN THE DEVELOPMENT OF AFRICAN COUNTRIES 

The Conference, 

Considering the basic importance of scientific and technological public services (STS) which 
form the essential infrastructure for scientific research activities, 

Aware of the fact that scientific research and industrialization cannot take place without these 
services, 

Recommends: 

1. That the African States attach great importance to the development of scientific and techno- 
logical public services (mapping and surveying facilities, scientific information and docu- 
mentation services, scientific museums, etc. ); 

2. That Unesco, in collaboration with the other competent international organizations, supply 
African Member States with the technical and material assistance they need for establishing 
or strengthening these services. 

Recommendation No. 13: INFORMATIOE RESOURCES OF AFRICAN COUNTRIES IN THE FIELD 
OF SCIENCE AND TECHNOLOGY - THE UNISIST PROGRAMME 

The Conference, 

Realizing that scientific and technological information is indispensable for the progress of 
scientific and technological activities, and the popularization of science and technology, 

Aware of the rapidly increasing amount of such information throughout the world which is often 
not easily accessible to African countries, 

Aware that Unesco has launched the UNISIST programme to facilitate the free exchange of sci- 
entific and technological documentation and information in the world, 

Convinced that the creation of scientific and technological documentation and information services 
and centres in Africa at national, sub-regional and regional levels will help the African coun- 
tries to make better use of this global information service, 

Recommends that: 

1. All possible efforts be made by African Member States to create and strengthen scientific 
and technical documentation centres in their respective areas, with Unesco's assistance, 
at the national, sub- regional or regional level, as appropriate; 

African Member States promote and facilitate the free exchange of scientific and technical 
information among the African Member States themselves and between them and the rest 
of the world. 

2. 
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Recommendation No. 14: LINKAGE MECHANISMS BETWEEN THE NATIONAL R&D SYSTEMS 
AND THE USERS OF RESEARCH RESULTS - EXTENSION SERVICES 

The Conference, 

Recognizing the importance attaching to the exchange of ideas between research workers and 
the users of research results with a view to making effective use of such results in national 
economies, 

Aware that the availability of specially trained local extension personnel is necessary for the 
proper dissemination and utilization of the results of national R&D, 

Realizing that locally trained extension personnel are also required to facilitate the proper use 
of imported technologies and of overall know-how, 

Recommends that: 

1. Joint consultative machinery be set up in African countries to ensure the optimal use of 
research results: 

2. Universities and other institutions of higher learning train at national and regional levels, 
as appropriate, extension specialists, technologists and technicians, so as to facilitate 
the proper and optimal use of appropriate technologies. 

Recommenaation No. 15: SCIENTIFIC EQUIPMENT NEEDS 

The Conference, 

Considering the large amount of scientific and technological equipment needed by African coun- 
tries which wish to speed up their development process, 

Considering the state of dependence in which these countries are placed vis-;-vis the developed 
countries with regard to the production and maintenance of scientific material, 

Considering the difficulties frequently encountered by numerous African institutes for science 
and technology as well as by individual scientists and engineers, 

Recommends: 

1. That OAU, UNCTAD and ECA study ways and means likely to facilitate the acquisition by 
African countries, under more favourable terms, of the equipment required for research 
and experimental development activities, and for the establishment of scientific and tech- 
nological services; 

That Unesco, in collaboration with the other competent organizations, assist the African 
countries in setting up their own plants for the production and maintenance of scientific 
equipment. 

2. 
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IV. NEW TECHNOLOGIES: POSSIBILITIES FOR THEIR DEVELOPMENT 
AND APPLICATION IN AFRICA 

1. HIGHLIGHTS OF THE DEBATE 

Science and technology represent a means of de- 
velopment and emancipation for Africa, but they 
also harbour - technology in particular - dangers 
inasmuch as they may, because of their foreign 
origin, become the vectors of ways of life and 
thought dangerous for the African personality: 
such is the general conclusion that emerges from 
the discussion of this item of the agenda. It is, 
therefore, essential to recognize, as a first ob- 
vious fact, that technologymust be made to serve 
Africa instead of Africa being indiscriminately 
subjected to techniques often invented elsewhere, 
sold at a high price and imported solely for their 
short- term profitability. 

African development in every area - agricul- 
ture, industry, infrastructure, health, education - 
demands not only the development of local tech- 
nologies but also the importation of new technol- 
ogies in order to ensure economic growth and social 
changes. It is vital, in this process, that the 
imported technologies should be only those that 
answer African problems and that the prime aim 
should be to make Africa capable, eventually, of 
inventing and applying its own technological solu- 
tions to its development problems - in other words, 
to guarantee its technological self- sufficiency. 

This is along-term objective, given the com- 
parative rates of production and application of 
knowledge in Africa and the rest of the world 
and the time lags inherent in the processes de- 
signed to change this state of affairs. The priority 
task to which African countries will here and now 
have to apply themselves is the establishment of 
a scientific and technological base, restingmainly 
on qualified personnel (scientists, engineers and 
technicians) and a network of educational and 
research institutior..; and scientific services. 
The length of time cad the size of the operation 
required to build up t'iis base underline the ur- 
gent need to embarh cn this task as a large-scale 
operation. 

Strategy for technological progress 

The size and the complexity of the political, eco- 
nomic, social and other problems raised by the 
transfer of technology justify the formulation of 

an overall strategy for Africa, providing a frame- 
work for the formulation of national strategies. 
'This overall strategy remains to be defined but 
certain of its features are already apparent from 
a number of considerations evoked by numerous 
speakers in the debate. 

Technology should, in general, meet the as- 
pirations and be in consonance with the level of 
development, of those who are to be its ultimate 
beneficiaries, and fit into their social and cultural 
patterns. 

rural and technological development should, there- 
fore, be designed to contribute, first and fore- 
most, to raising the standard of living of the rural 
population. 

Africa lacks capital but has a large pool of 
manpower. With capital becoming more and more 
expensive to raise, imported technologywill pref- 
erably have to be labour- intensive rather than 
capital- intensive. What is today called "appro- 
priate technology" largely meets these two re- 
quirements. 

The technologyto be implantedmust be scaled 
according to local possibilities. As far as possi- 
ble it must be suited to the level of technical com- 
petence of the personnel available on the local 
market, thus making it less necessary to have to 
rely on foreign personnel. It must also be de- 
signed to make use of the country's naturalre- 
sources (e. g. medicinal plants or building ma- 
terials), thus making for savings and better inte- 
gration with local conditions. 

It would also be desirable to upgrade and up- 
date African technologies that have been supplanted 
by imported foreign technologies. 

Lastly, particular attention should be paid to 
the physical environment, from the point of view 
of the possible effects on it of an imported tech- 
nology, so as to avoid the harmful consequences 
that are to be seen nowadays in several developed 
countries. 

it would be possible to formulate criteria for select- 
ing technologies to be developed or that are already 
available on the world market, and so obtain the 
first elements of a strategy. 

The African populations are predominantly 

On the basis of the foregoing considei-ations 
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Exploration of technological possibilities 

Several speakers stressed that because of the 
urgent character of Africa's needs and the inade- 
quacy of its scientific and technological base, it 
was essential that attention should first be turned 
to technologies that have already been developed 
and tested. It was nevertheless agreed that if it 
is to take its rightful place in tomorrow's techno- 
logical world, Africa must also look to a more 
distant future and explore. here and now, the 
possibilities that might be afforded by new tech- 
nologies which are still in the early stages of 
development. 

There are two possible ways of identifying 
the most suitable technologies for development 
and implantation. The first, more direct approach, 
as emerges from the majority of the statements 
made, is to set out, as precisely as possible, 
the economic, social or technical problem to be 
solved, as then the (technological) solutions often 
become apparent of themselves. This, however, 
entails the systematic, detailed survey and rank- 
ing of the problems of development. 

The other approach, complementing the first 
but less direct, is to survey the range of emerg- 
ing technologies and to sift them according to 
their relevance to African problems. This has 
been the method adopted by Unesco in its Delphi 
survey on "Technologically feasible futures for 
Africa", carried out with the aid of a panel of 
African and international experts. This type of 
approach, proceeding from foreseeable techno- 
logical developments to particular problems and 
needs, does not of itself ensure that the technol- 
ogies listed will be of interest. 

The selected list of technologies obtained 
from the survey can, however, provide useful 
information to African countries in their choice 
of areas in which to co-operate for the develop- 
ment andimplantation of new technologies, These 
findings arrived at in consultation with the ex- 
perts should, naturally, be interpreted with a 
measure of reserve, since overall and qualitative 
assessments of time- frames, costs and benefits 
involved in the implantation of a technology may 
fail to take into account the extremely complex 
circumstances peculiar to each country 

In this connexion it would be highly desirable 
to improve current forecasting methods - includ- 
ing the Delphi method - with a view to increasing 
their reliability, and make a careful study of the 
particular conditions relating to their application, 
as, for example, the selection of the expert panel 
members, or the mode of stating the questions 
dealt with, in this case the list of future technol- 
ogies to be assessed by the experts. 

Several technologies in this list were refer- 
red to by a number of delegations as being of 
direct relevance to their countries; all- terrain 
vehicles. small self- contained power sources, 
new uses of solar energy and wind power, im- 
proved exploitation methods for low- grade ores, 
educational techniques for home use, use of 
African plants in pharmaceuticals, use of local 
materials in building, production of leaf pro- 
tein, freeze- drying, production of nitrogenous 

fertilizers from by-products of oil refineries, 
synthetic sources of nitrogen, glandless cotton 
seed varieties, storage facilities which prevent 
the development of aflatoxin, and non- polluting 
pesticides. 

vey merit consideration, particularly those re- 
lating to animal husbandry (vaccines) and agrostol- 
ogy, mineral prospecting and the inventory of na- 
tural resources in general, and new ways ofpro- 
cessing certain ores based on the use of local raw 
materials. 

This initial identification can provide a basis 
for the in- depth feasibility studies which would in 
all cases be necessary before decisions can be 
taken concerning the development or adaptation 
of these new technologies; and for such studies 
the African countries would have to combine their 
efforts. 

All these new technologies must be considered 
in conjunction with those which have already been 
listed in the African Regional Plan for the Appli- 
cation of Science and Technology to Development, 
and priority might be given to studying technologies 
which appear in both lists. 

Other new technologies not listed in the sur- 

Barriers to technological progress 

The development and implantation of new technol- 
ogies and the transfer of technologies that have 
been tested and are currently available may en- 
counter numerous barriers, of a scientific and 
economic, as well as of a social and cultural 
character. 
statements often correspond with those listed and 
classified by the panel of experts consulted in the 
Delphi survey: first and foremost shortage of quali- 
fied personnel (scientists, engineers, technicians 
at all levels), also inadequacy of the funds devoted 
to scientific training and research, lack of com- 
munication between African research laboratories, 
unreadiness of government departments to seek 
advice from local scientists, lack of basic scien- 
tific education among the population at large. 

Other barriers mentioned included inadequacy 
of the scientific support services (e. g. centres 
for calibration and repair of scientific instruments), 
lack of uniform regulations governing patents, 
the small share of the indigenous private sector 
in the financing of research, lack of foreign ex- 
change, the entire dependence of Africa on foreign 
countries for the supply of scientific equipment, 
absence of facilities such as to retain scientific 
and technical personnel in their own country, 
inadequate CO- ordination between universities 
and research laboratories and, lastly, lack of 
detailed information on the technical and economic 
characteristics of existing or new technologies. 

The barriers mentioned in the various 

Technology transfer mechanisms 

As regards types and mechanisms of technology 
transfer, it is unanimously recognized that the 
African continent will still, for a long time, have 
to import a major part of its technologies (hori- 
zontal transfer), but there is also a general agree- 
ment that Africa should progressively produce its 
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own technologies (vertical transfer), which im- 
plies the building up of a fundamental and applied 
research potential capable of conducting the neces- 
sary scientific studies. Meanwhile various mea- 
sures will have to be taken in order to exercise 
strict supervision over the conditions under which 
horizontal transfer is effected so as to place the 
African countries in a stronger negotiating posi- 
tion vis- i- vis the suppliers of foreign technolo- 
gies, especially the multinational companies. 

In particular, it would be desirable to study 
the technical aspects of the implantation of 
foreign industries in order to adapt them to local 
conditions as regards the use of raw materials 
and the labour market. 

Another matter to which attention should be 
given is the transfer of technology within Africa 
and the consequent necessity for a machinery 
regulating the exchange of patents. 

ing from R&D through technical innovation and 
preliminary design studies to a pilot plant), due 
importance must be attached to the exploitation 
of research, for which purpose appropriate ma- 
chinery should be set up in each country to ensure 
that research findings are put to economic use, 
with particular attention to the relatively high in- 
vestment required for this type of research as 

As regards vertical transfer (the chainlead- 

compared to investment required for laboratory 
research. 

Regional co-operation 
Technological development in Africa will neces- 
sitate in large measure a resolve to consult and 
co-operate with aview to the pooling of scientific 
and technical resources. 
tant tasks will be to set up regional information 
services in regard to technologies, established 
or new, local or foreign. These services should 
form, as it were, a scientific and technical in- 
formation data bank, organize seminars on tech- 
nological transfer and, where necessary, provide 
consultant assistance. Such services would re- 
quire a system of national correspondents in 
each country to provide links with local users. 

The assistance of regional and international 
organizations will be of real aid to Africa in 
achieving its scientific and technological aims. 
The regional information services mentioned 
above might, for example, fall within the scope 
of the UNISIST programme initiated by Unesco. 

It is essential, furthermore, that Unesco, 
OAU, and the other international organizations 
(ECA, UNITAR, UNIDO, UNCTAD) which have 
a part to play in the transfer of technology in 
Africa should closely CO- ordinate their efforts. 

One of the most impor- 

2. RECOMMENDATIONS 

Recommendation No. 16: 

The Conference, 

CRITERIA FOR CHOICE IN TECHNOLOGY POLICY FORMATION 

Considering the need for African countries to import new technologies, including industrial 
plants, capital and technical know-how, 

Conscious of the necessity of adapting these new technologies to the socio-economic and political 
conditions prevailing in African countries and the possible impact of such technologies on the 
African environment, 

Being aware of the fact that the ultimate aim of all scientific and technological activities is to 
serve the greatest number of the population, 

Recommends that: 

1. African countries, in selecting new technologies, take into consideration the size of the 
country and the level of its technological development and import only those which are best 
suited to local conditions, in particular those which will benefit their people directly by en- 
sur in g: 

(a) 

(b) 

the rational management of all national resources, 

the protection of their environment, in accordance with the recommendations of the 
United Nations Conference on the Human Environment (Stockholm, 1972), 

(c) the generation of employment for as many people as possible, 

(d) the most favourable economic terms for the country concerned. I t  

African countries, through their research institutions, give priority to the use of local raw 
materials and to the improvement of local technologies. 

2. 
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Recommendation No. 17: POLICIES FOR TECHNOLOGICAL P R O G R E S S  

The Conference, 

Convinced of the vital r61e that technology plays in the advancement of national economies, 

Realizing the need in African countries for clear policies relating to the implantation of different 
technologies to satisfy the socio- economic strategies of development in each African conntry, 

Aware that the successful use of imported technology depends on an adequate availability of cer- 
tain infrastructural and institutional facilities including trained manpower at different levels, 

Aware of the necessity for African countries to undertake joint efforts to make scientific and 
technological applications to development effective, 

Recommends that: 

1. 

2. 

3. 

4. 

5. 

African countries work out strategies for the utilization of technologies best suited to the 
African socio- economic and cultural conditions and develop legislations in order to regu- 
late the importation and development of technologies; 

Training in national African institutions at all levels be directed towards solution of local 
problems and that appropriate changes be made in the curricula and methods of instruction 
accordingly; 

Research activities in national institutions of higher learning be oriented towards local 
problems and that African Governments provide these institutions with all the resources 
they need for their work; 

Regional and sub- regional co-operation be undertaken both for special training and specific 
research activities to enable inter-African exchanges to be effective and economical; 

R&D machineries in each African country re-appraise the findings of the Unesco Delphi 
survey as related to their own development plans. 

Recommendation No. 18: TRANSFER OF TECHNOLOGY 

The Conference, 

Mindful of the need for African countries to define long- term national policies in regard to the 
transfer of technologies, 

Considering that the establishment of a national technological potential helps in strengthening 
a society's sense of integrity and national identity and in consolidating national independence, 

Considering the urgency of reducing the technological gap between the industrialized countries 
and the poor countries and of speeding up the latter's economic and social development, 

Considering the extremely heavy financial cost of horizontal technology transfer in respect of 
patents, licences, know-how and trademarks, 

Considering that the range of technologies available in the industrialized countries does not al- 
ways correspond satisfactorily to the specific problems of African countries, 

Recommends: 

1. That the African countries give special attention and effective support to scientific and tech- 
nological research programmes designed to solve short- and medium-term problems that 
arise in selected areas; 

2. That the international organizations and African countries take all necessary steps to en- 
sure that the grant of patents, licences and trademarks and the acquisition of know- how take 
place on terms that are most favourable to the African countries; 
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3. That contractual arrangements concerning technology transfer be concluded on an equitable 
basis; 

4. That African States put into effect a strategy affording a wise combination of the two types 
of transfer process, i. e. combining imported foreign know-how with a national drive to- 
wards original technological innovation; 

That the African States consider the establishment of inter-African enterprises entrusted 
with negotiating the terms of the importation of technologies and the purchase of equipment. 

5. 

Recommendation No. 19: APPLICATION OF SCIENCE AND TECHNOLOGY TO 
DEVELOPMENT IN AFRICA 

The Conference, 

Conscious of the work accomplished by United Nations organizations such as ECA, UNIDO, 
UNCTAD, UNITAR, etc. in the sphere of technology transfer, 

Recommends: 

That Unesco and the other United Nations agencies co-ordinate their activities in regard to the 
application of science and technology to development in Africa and draws their attention, in par- 
ticular, to the African Regional Plan which has already been approved by all Unesco's African 
Member States. 

Recommendation No. 20: 

The Conference, 

ROLE OF UNIVERSITIES AND RESEARCH INSTITUTIONS 

Considering the important part that universities and research institutions have to play in tech- 
nology transfer, 

Recommends: 

That a meeting be organized, under the auspices of Unesco, ECA and OAU, in order to examine 
the rSle of universities and research institutions in technology transfer in Africa. 

Recommendation No. 21 : TECHNOLOGIES OF POTENTIAL BENEFIT TO AFRICA 

The Conference, 

Appreciating the work done by ECA and Unesco regarding the identification of technologies of 
potential benefit to African countries as indicated in the African Regional Plan, 

Aware of the fact that the present scientific and technological programmes and future activities 
involving technology development and technology transfer require in- depth study and documenta- 
tion, 

Recommends that: 

1. Unesco, in collaboration with ECA and OAU, make a study so as to identify technologies 
which might contribute towards attaining the developmental objectives and goals outlined 
in the African Regional Plan and the World Plan of Action; 

2. Unesco and ECA convene meetings at sub-regional level to explore and review the exploita- 
tion or development of the technologies thus identified; 

A central data bank be established by African countries, with sub-regional branches as ap- 
propriate, for the storage, analysis and dissemination of information on various imported 
or local technologies. 

3. 
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Recommendation No. 22: 

The Conference, 

AFRICAN MEDICINAL PLANTS 

Conscious of the widespread use of local plants in traditional African medicine, 

Aware that African plant materials are utilized in the pharmaceutical industry, 

Noting the projects on African medicinal plants and African pharmacopea which are being car- 
ried out in various African countries and also under the auspices of the OAU's Scientific Council 
for Africa, 

Recommends that: 

1. Unesco, in collaboration with WHO and OAU, provide support for the establishment and 
strengthening of African research centres engaged in scientific work on medicinal plants; 

African countries embark on programmes directed towards the economic exploitation of 
medicinal plants in the local manufacture of pharmaceutical products, with assistance from 
the appropriate United Nations and other agencies. 

2. 

Recommendation No. 23: 

The Conference, 

PUBLIC UNDERSTANDING OF SCIENCE AND TECHNOLOGY 

Realizing the need to create a public awareness of the importance of science and technology in 
socio- economic development, 

Aware of the r81e which Unesco can play in helping to create this awareness, 

Recommends that: 

1. Unesco continue to provide the necessary support for the promotion of the public understand- 
ing of science and technology in Africa; 

African countries which have not done so take concrete steps to implement the recom- 
mendations of the first African Regional Seminar on the Promotion of Public Understanding 
of Science and Technology which was held in Lusaka in 1971, under Unesco's auspices. A/" 

2. 

1/ Unesco document SC/WS/496: Report of the first African Regional Seminar on the Pro- 
motion of Public Understanding of Science and Technology (Lusaka, 15-18 November 
1971). 

- 
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V. SCIENTIFIC AND TECHNOLOGICAL CO-OPERATION IN AFRICA 

1. HIGHLIGHTS OF THE: DEBATE 

There was a general consensus that scientific co- 
operation in research and development (R&D) has 
become one of the major topics in the formulation 
of national science policies, and that such a co- 
operation would optimize efforts of African coun- 
tries in the field of science and technology, while 
also sustaining their cultural and political unity. 

As science is universal and knows no national 
boundary, it augurs well for Africa to foster and 
strengthen scientific co-operation, both at the re- 
gional and the international levels. Isolation 
might be detrimental to African hopes and aspira- 
tions, as not many countries in the continent could 
alone cover the entire range of R&D, due, partly, 
to the comparative shortage of African trained 
personnel, and also, to insufficient budgetary 
resources. 
aside from furthering the unity of the continent, 
will strengthen the scientific potential of each 
country, thus enabling it to progress towards 
greater R&D self-sufficiency. 

The Conference agreed that many of the exist- 
ing problems are of common interest to specific 
groups of countries with ecological homogeneity 
and therefore lend themselves to solution on a 
continental or an international basis. 

intra-African or international co-operation, or a 
combination of both, might be expected to produce 
better scientific results. 

Intra-African co-operation in science is known 
in the continent and does exist on a sub-regional 
or regional basis in several regions of Africa. 

as the International Centre for Insect Physiology 
and Ecology (ICIPE) at Nairobi, provide a basis 
for both inter-regional and international co- 
operation. 

gional Research Office (WARRO) had established 
mission-oriented research stations supported by 
Ghana, Nigeria, Sierra Leone and The Gambia. 
Other main regions of Africa possessed similar 
research stations or scientific institutions to 
undertake and carry out both mission-oriented 
and discipline-oriented research. 
out that during the last decade there has been a 

It was pointed out that co-operation, 

For the solution of these types of problems, 

Moreover, several African institutions, such 

Before independence, the West African Re- 

It was pointed 

trend away from co-operation in scientific and 
technological activities, but that this was explained 
by the fact that each of the African countries was 
occupied with consolidating its newly- gained 
independence. 

It was also noted that, given the necessary 
encouragement and scientific environment, with 
proper facilities and financial support, African 
scientists can make excellent strides in research 
and development and a valuable contribution to 
socio-economic growth through the application of 
science and technology. 

There are other pressing problems where 
international scientific co-operation is of greatest 
importance and significance as it reinforces the 
scientific programmes and activities in Africa, 
and thus helps to accelerate the process of devel- 
opment and to sustain future scientific progress. 

The discussions on the question of co-operation 
at the Conference centred on the following six 
broad areas: 

(a) scientific research and experimental devel- 

(b) scientific and technological services (STS); 
(c) scientific and technical documentation and 

(d) mobility of scientific and technological 

(e) institutional needs of African countries in 

(f) scientific co-operation betweenuniversities. 

opment (R&D); 

information; 

personnel; 

science and technology; 

Some delegations expressed reservations about 
the Unesco Matrix Method for Identifying Areas 
for Scientific Co-operation but a number of delega- 
tions felt that the replies to the matrix survey, 
from 20 African countries, would greatly facili- 
tate the dialogue on the issue of co-operation 
which CASTAFRICA was already generating. 

pectively entitled: "National Science Policies in 
Africa" (No. 31 in the series Science Policy Stud- 
ies and Documents) and "Survey on the scientific 
and technical potential of the countries of Africa" 
(Unesco Regional Office for Science and Tech- 
nology, Nairobi) are useful guides to African 
countries in determining areas of co-operation. 
Desire was expressed that these volumes be up- 
dated from time to time. 

The volumes published by Unesco and res- 
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In view of the fact that the existing scientific 
infrastructure is at various stages of development 
in many African countries, there was an agree- 
ment on the need for discipline-oriented as well 
as miss ion- oriented scientific co- operation, and 
several countries made declarations of intent to 
foster and strengthen scientific co-operation in 
specific fields. 

Given the extremely vivid interest evinced 
by the delegates concerning regional and interna- 
tional co-operation in science and technology, the 
Conference posed itself the question of whether it 
was possible for it to propose concrete steps to 
be taken to further such co-operation. 

The Conference thus agreed: 
(i) that a limited number of fields - say 40- 50 - 

both disciplines and missions, should be identified 
first and discussed amongst the countries con- 
cerned, and fields having topmost priority be 
selected as a first step; 
(ii) that the Unesco regional offices for science 

and technology in Cairo and Nairobi should be in- 
volved from the outset in the process of identifi- 
cation and follow-up, and for this reason be 
strengthened; and that serious consideration 
should be given to the setting up of a sub-regional 
science office for West Africa; 

(iii) that the African States concerned with 
bringing about African unity within the ambit of 
scientific and technological co-operation should 
decide to reinforce the functioning of the Scienti- 
fic Council of the OAU and of its subsidiary organs; 
(iv) that OAU, ECA and competent Specialized 

Agencies of the United Nations should collaborate 
with Unesco in related activities; 
(v) that these joint efforts should lead to the 

formulation of action programmes based on the 
re commendations of the Conference ; 
(vi) that the eighteenth session of the General 

Conference of Unesco should consider and take 
appropriate action on the recommendations 
adopted by CASTAFRICA. 

2. RECOMMENDATIONS 

Recommendation No. 24: NEED FOR A JOINTLY AGREED TERMINOLOGY AND 
METHODOLOGY FOR THE IDENTIFICATION OF AREAS OF 
SCIENTIFIC AND TECHNOLOGICAL CO-OPERATION 

The Conference, 

Aware that among African countries there are variations in terminology and methodology for the 
identification of areas of scientific and technological co-operation, 

Convinced, thereby, that uniformity of terminology and methodology would in the long run make 
co-operation among African countries more effective, 

Recommends : 

That Unesco undertake with the collaboration of OAU and the Association of African Universities 
a study of terminology and methodology used for scientific and technological co-operation in 
Africa, with a view to making appropriate recommendations in this regard. 

Recommendation No. 25: OPTIONS OPEN TO AFRICAN NATIONS, TO OPTIMIZE BOTH 
THEIR INDIVIDUAL AND COLLECTIVE INVOLVEMENT IN 
INTRA -AFRICAN AND INTERNATIONAL CO- OPERATIVE 
EFFORTS IN SCIENCE AND TECHNOLOGY 

The Conference, 

Considering possible options regarding co-operative efforts in science and technology, 

Convinced that inter-country collaboration and co-operation would enhance the application of 
science and technology to development, especially the introduction of advanced technologies, 

Aware of the limitations of current sub-regional groupings, 

Recommends that: 

1. African States make determined efforts to institute, at a policy level, inter-country co- 
operative measures and programmes in the application of science and technology; 
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2. Unesco, with the co-operation of OAU and ECA, consider the implications of the current 
sub-regional groupings in so far as they touch upon scientific and technological co-operation, 
and suggest, where appropriate, new criteria involving ecological similarities and common 
scientific interests; 

3. Unesco convene, in co-operation with OAU, meetings - on a regional and sub-regionalbasis 
as appropriate - of research scientists and managers from countries having similar ecolo- 
gical zones and facing problems of common interest, for the purpose of exchanging informa- 
tion and identifying priority projects for implementation on a regional co-operative basis, 
and also provide assistance for translation services for such meetings. 

Recommendation No. 26: IDENTIFICATION OF FIELDS FOR SCIENTIFIC AND 
TECHNOLOGICAL CO- OPERATION 

The Conference, 

Convinced that co-operation between African countries in the fields of science and technology is 
an essential factor in their progress and development, 

Considering that the method used in the Unesco Matrix Survey on scientific and technological 
co-operation facilitates definition of priority subjects for co-operation between groups of African 
countries, 

Believing that this co-operation should not be limited because of geographical or linguistic 
considerations. 

Realizing that inter-African regional co-operation will initially be limited to a small number of 
fields, 

Believing that the results submitted do not clearly bring out the priority fields, especially in 
regard to scientific and technological services (STS), 

Recommends that: 

1. Unesco, in collaboration with ECA, OAU and the African Member States, undertake review 
studies of the fields of co-operation in which African countries have shown the greatest 
interest, with a view to strengthening existing programmes of co-operation and initiating 
new ones wherever and whenever the social, political, economic and environmental condi- 
tions permit; 

2. A working group be set up in respect of each field so identified in order to study the practi- 
cai and financial modalities of co-operation. 

Recommendation N o 2  CO-OPERATION IN THE PROVISION OF FACILITIES FOR 
TRAINING SCIENTIFIC AND TECHNOLOGICAL PERSONNEL 

The Conference, 

Aware of the limited resources available to African countries, particularly in the field of train- 
ing facilities, 

Realizing, however, that some African countries are in a relatively better position as far as 
training possibilities in certain fields are concerned, 

Noting that bilateral or multilateral co-operation in the field of training constitutes an integral 
part of national science and educational policies, 

Noting that the Association of African Universities possesses an inventory of the possibilities of 
African universities, 
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Recommends that: 

1. African countries which possess training experience and facilities in certain fields, be this 
at the higher or lower level, make their facilities available to other countries wishing to 
make use of them; 

Unesco, in collaboration with O A U  and with the co-operation of the Association of African 
Universities and relevant United Nations agencies, facilitate such inter-country CO- operation 
by providing the necessary frameworks in consultation with African M e m b e r  States concerned. 

2. 

Recommendation No. 28: FIELDS OF R E G I O N A L  C O - O P E R A T I O N  

The Conference, 

Desirous that African countries make the best use of regional and international scientific and 
technological co-operation possibilities open to them, 

Aware of the increasing number of international institutions whose programmes sometimes dupli- 
cate those of the institutions of the regions where they undertake activities, 

Recommends that: 

1. International governmental and non- governmental organizations, including Unesco, assist 
African countries in recruiting leading research scientists to train m e n  and w o m e n  in their 
home environment, and so contribute to the production, of trained people capable of handling 
their own problems and help to retain them in their own home countries; 

Regional and international institutions located in the same region of Africa co-ordinate their 
programmes with similar national institutions in the particular area where they are located 
or in the region, render support to them and make use of the national high-level staff in 
their recruitment policies. 

2. 

Recommendation No. 29: MOBILITY OF SCIENTIFIC PERSONNEL IN AFRICA 

The Conference, 

Considering the obstacles to scientific and technical co-operation between African countries, 
such as language barriers and the ties which to a greater or lesser extent often link African 
scientific institutions to similar institutions in the developed countries, 

Aware of the desirability, for each country, of ensuring that its research workers as a whole are 
constantly alive to the problems of national development, with a view to facilitating the applica- 
tion of existing knowledge, 

Noting the important part played by universities and research institutions in the development of 
scientific and technological research, 

Recommends that: 

Measures be adopted with a view to eliminating language barriers among inter-African 
organizations and their joint consultation bodies and to reducing the costs involved in re- 
search workers' residence in other countries; 

Steps be taken in the African countries to foster the mobility of scientific personnel within 
Africa and encourage productive co-operation between existing research institutions and 
the users of research results in the public and private sectors; 

Relations be established between African universities and research institutions so as to 
facilitate exchanges of teaching and research staff and enable research personnel to work 
together on subjects of c o m m o n  interest, these activities to be developed with the participa- 
tion of the Association of African Universities. 
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Recommendation No. 30: UNIVERSITY CO-OPERATION IN THE FIELD OF R&D 

The Conference, 

Aware that collaboration and co-operation in science and technology are determining factors in 
the development of the African continent, 

Expresses the wish for regular consultations on a sub-regional basis between those responsible 
for science policy, to be held, for example, every six months; 

Proposes joint study, using sub-regional research and development institutes, on specific scien- 
tific themes; 

Recommends: 

1. That African universities establish official relations amongst themselves so that it will be 
possible to arrange exchanges of teaching staff, make use of trained African personnel in 
and for Africa and carry out work on subjects of common interest; 

2. That OAU and Unesco study the possibility of establishing an African university and advanced 
research centres along the lines of existing institutions in the other continents, to stimulate 
and bring about inter-African co-operation by enabling African scientists to return to their 
continent and contribute to its economic "take-off". 

Recommendation No. 31: APPROPRLATE MACHINERY AND ACTION PROGRAMMES AS A 
FOLLOW-UP OF CASTAFRICA 

The Conference, 

Aware of the fact that inter-African and international scientific co-operation would maximize the 
scientific efforts of African countries, 

Noting that the shortage of competent scientific personnel represents a handicap to research and 
development, 

Considering the urgent need to formulate projects of common interest at regional and sub-regional 
level, 

Aware of the need for a continuous critical examination of the national science policy machinery 
of Member States to make it better suited to fulfil the socio-economic targets through the appli- 
cation of science and technology, 

Noting the existence of the Regional Plan for Africa which is derived from the World Plan of 
Action, 

Aware of the capital importance of Unesco Regional Bureaux for Science and Technology in help- 
ing Member States in their scientific and technological endeavours, 

Convinced that the main working document of CASTA FRICA (SC/CASTAFRICA/3) contains valu- 
able material for those involved in the formulation of national science policy and R&D pro- 
grammes, and taking into account the observations made about this document as well as consid- 
ering the importance of the General Declaration of Dakar which has permitted the definition of 
the framework within which scientific and technological progress in Africa should take place, 

Affirming the imperative and urgent need for African countries to implement the recommenda- 
tions adopted at this Conference, and aware of the fact that Unesco and other agencies cannot 
initiate any worthwhile action on the implementation of the recommendations until they have been 
ratified by the General Conference of Unesco, 

Recommends that: 

1. African countries provide more support to the funding of the existing African agencies and 
establish closer co-operation amongst themselves for the purpose of training a large num- 
ber of research workers in order to meet, within a relatively short period, the required 
needs of the continent; 
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2. African countries with c o m m o n  interests and problems draw up mission-oriented joint proj- 
ects and take the necessary steps for their implementation. either on their own, or by 
channelling them through bilateral or multilateral financial sources; 

3. Unesco, with the co-operation of O A U  and ECA, convene meetings, from time to time, ofthe 
heads of African science policy-making bodies at sub-regional and regional levels, as appro- 
priate, to discuss c o m m o n  problems; 

4. The Regional Plan for Africa prepared within the framework of the World Plan of Action con- 
stitute the basis for the follow-up action with regard to inter-country co-operation in the 
application of science and technology to development, and that a joint programme be worked 
out between Unesco, OAU and ECA to ensure harmonious co-ordination in this respect; 

5. TJnesco co-oDerate with OAU and ECA in implementing the proposals concerning inter- 
African centres of excellence for research ana training so as to induce African scientiststo 
return to their continent and contribute to its economic development; 

The Unesco Regional Bureaux for Science and Technology in Africa be strengthened consider- 
ably - including by means of the possible establishment of a sub-regional bureau for West 
Africa - so that they can respond more effectively to the demands of the various M e m b e r  
States, and be responsible for following up the recommendations of C A S T A F R I C A  so as to 
ensure that they are implemented; 

Unesco take appropriate steps to publish document SC/CASTAFRICA/3, taking into account 
the conclusions and the recommendations adopted by CASTAFRICA as well as the observa- 
tione made, and ensure its wide distribution amongst Unesco M e m b e r  States; 

6. 

7. 

8. The Director-General of Unesco take the necessary steps to present the recommendations 
and resolutions adopted by CASTAFRICA at the eighteenth session of the General Conference 
of Unesco, with proposals for their implementation during the 1975-1976 and subsequent 
biennia. 
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Address by Mr. RenB Maheu, 
Director-General of the United Nations Educational, 
Scientific and Cultural Organization 

Mr. President of the Republic 
Your excellencies, 
Honourable delegates, 
Ladies and gentlemen, 

It is a great honour for m e  and it gives m e  great 
satisfaction to open this Conference of Ministers 
ofAfrican Member States Responsible for the Ap- 
plication of Science and Technology to Development. 

The Government of the Republic of Senegal, 
which lays great store by its policy for science 
and technology, has generously offered to act as 
host to the Conference, and we could indeed have 
found no more appropriate setting for it than this 
radiant city of Dakar, so unreservedly at the ser- 
vice of international understanding. I a m  sure, 
therefore, that I speak for you all when I express 
our warm gratitude and our high esteem to His 
Excellency Mr. LBopold SBdar Senghor, Presi- 
dent of the Republic, whose gracious presence 
here further enhances the splendour of this open- 
ing meeting. 

I should also like to express m y  gratitude to 
the members of the Senegalese Government and 
their colleagues who have so efficiently seen to 
the material side of the Conference's organiza- 
tion, and to President Amadou CissB Dia who has 
consented to making this magnificent Palace of 
the National Assembly available to us. 

I a m  happy to welcome the numerous delega- 
tions assembled in this amphitheatre, 
headed by a Minister, and also the observers from 
non-African Member States, intergovernmental 
institutions and international non-governmental 
organizations, whose presence attests to the inter- 
est which the scientific and technological devel- 
opment of Africa arouses throughout the world. 

Finally, I should like to address a special 
word of welcome to Mr. G. Kamanda, Deputy 
Secretary-General of the Organization of African 
Unity, and Dr. David Wasawo, Chief, Natural 
Resources Division, United Nations Economic 
Commission for Africa, who have given Unesco 
valuable assistance in the preparation of your 
meeting. May I thank them here publicly for 
their support. 

Ladies and gentlemen, 

This Conference, convened in accordance with 
resolution 2.121 adopted bythe Generalconference 

many 

at its seventeenth session, is the culmination of 
a series of regional meetings which have been or- 
ganized by Unesco in Africa on problems relating 
to science and technology policies, the first such 
meeting having been held in Lagos in 1964. 

How much progress has been made in ten 
years and how muchthere is for Africa to be proud 
of! The report before you entitled National Science 
Policies in Africa gives evidence of this in a very 
striking way. This report brings out one encour- 
aging feature in particular, which is that the scien- 
tific and technological activities of African coun- 
tries are being more and more closelyco-ordinated 
with national development plans. Whereas the 
Lagos conference showed that most African States 
were handicapped through not having governmen- 
tal bodies to formulate, promote and pursue a 
scientific and technological policy at national level, 
we find today that out of the 38 African States that 
are members of Unesco, 24 have a. Ministry of 
Science or a body to direct national science policy. 
And, let it be said in passing, it is thanks to the 
co-operation .of these governmental bodies that it 
has been possible to assemble the detailed and 
factual documentation which you have before you. 
W e  are most grateful to them for this. 

tion to make plans for scientific research. It is 
also necessary to be able to carry them out. 
Some sceptics still think that Africa's capability 
in this resDect is insienificant, but what is the 

Nevertheless, it is not enough to be in a posi- 

truth? The- Survey on ;he Scientific and Technical 
Potential of the Countries of Africa, published by 
Unesco in 1970, shows that there were then over 
700 establishments conducting research and ex- 
perimental development work in Africa. These 
establishments employed over 6, 000 full-time 
research workers, whether scientists or engineers, 
assisted by 5, 000 others working on a part-time 
basis and by about 20, 000 technicians. This 
brought to at least 30, 000 the total number of 
those engaged in research and experimental devel- 
opment in Africa. 

Furthermore, recent statistics gathered by 
Unesco show that Member States in the region are 
spending about $270 million each year on their 
research and development activities. It is true 
that this sum represents only 0. 570 of total world 
expenditure in this field, but while there are some 
people who persistently maintain that scientific 
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research is an expensive luxury which African 
countries would be well advised to abandon, at 
least for the time being, the essential fact, in m y  
opinion, is that the movement is under way, that 
it is growing and that science and technology are 
establishing themselves in the intellectual life of 
vour countries and in their practical achievements. 
The founaation now exists and everything must be 
done to reap the maximum advantage from this 
effort and what it has already achieved in order 
to enhance its effectiveness and extend its bene- 
fits to all by increased scientific and technologi- 
cal co-operation at regional and international 
levels. 

W e  should, in this connexion, call to mind 
the impetus provided by the United Nations Con- 
ference on the Application of Science and Tech- 
nology for the Benefit of the Less Developed 
Areas, held in Geneva in 1963. This impetus is 
being carried on today in the World Plan of Action 
prepared by the United Nations system as a whole 
under the aegis of the Advisory Committee on the 
Application of Science and Technology to Devel- 
opment (UNACAST), and adopted by the United 
Nations General Assembly in 1971. Under this 
World Plan, a regional plan for Africa was drawn 
up at the end of 1972 by the UNACAST Regional 
Group for Africa - whose distinguished Chairman, 
Mr. W.K. Chagula, I a m  happy to greet here - 
with the co-operation of the United Nations Eco- 
nomic Commission for Africa and all the Special- 
ized Agencies of the United Nations operating in 
the region. 

In this concerted effort Unesco assumes the 
main responsibility for questions concerning sci- 
entific and technological policy and institutions. 
And this has been the principal theme of the con- 
ferences of Ministers Responsible for the Appli- 
cation of Science and Technology to Developmefit 
that Unesco has organized successively in 1965 
for Latin America, in 1968 for Asia, in 1970 for 
Europe and, today, for Africa. 

For this Conference the Secretariat has chosen, 
on the basis of the recommendations of the prep- 
aratory meeting held in Nairobi in 1971, three 
major themes of discussion. 

The first, corresponding to item 7 in the pro- - 
visional agenda entitled Trends of science and 
technology policies in the countries of Africa, 
will enable you to take stock of the present posi- 
tion by reviewing both the results achieved and 
the difficulties encountered. 

You may perhaps wish, in this respect, to 
consider whether sufficient regard has been paid 
to the work done in science and technology in the 
establishment of national development plans and, 
conversely, whether such plans give an adequate 
place to research and experimental development. 
Similarly, you will probably wish to study the 
characteristics of the bodies set up to formulate 
and implement your. science policies and to ask 
yourselves if these organizations are completely 
satisfactory or whether certain measures should 
not be taken to improve their effectiveness. 

cal interest. 
These questions, as you kxow, are of practi- 

Most Member States in the region 

have already established machinery with a view to 
bringing science and technology policy within the 
sphere of governmental action. And, to judge 
from the requests for technical assistance reach- 
ing Unesco, everything leads us to believe that 
very shortly all African countries, even the least 
privileged, will have adopted provisions to this 
effect. 
see in this the endorsement of an idea which the 
Organization is proud to have been the first to put 
forward, namely, that there is no country which 
can fail to benefit from the possibilities of devel- 
opment offered by science and technology and that, 
for this purpose, scientific activity must be rooted 
in the nation's life in accordance with a rationally 
defined policy. Naturally the creation of institu- 
tions and the allocation of resources are closely 
bound up with the means at each country's dispo- 
sal, but whatever such means and whatever the 
socio-economic system, the measures to be taken 
imply, at all events, action on the part of the pub- 
lic authorities. 

In order to provide a frame of reference for 
governmental decisions in the coming years, the 
Conference might, I believe, establish a few ma- 
jor targets in regard to the size of the human and 
financial resources to be assigned to scientific re- 
search in Africa and, in particular, give its views 
on the number and type of scientists and engineers, 
and the scientific and technical facilities, that 
Africa will be likely to need between now and 1980. 
In order to assist your discussions on these mat- 
ters the Secretariat has provided you with precise 
data in Chapter I of the main working document 
which is submitted to you under the title of Science 

M y  satisfaction is all the greater since I 

and Technology in African Development. 
This 

is item 8 of the agenda, entitled New technologies: 
possibilities for their development and application 
in Africa. The problem raised here is that of the 
transfer of science and technology. I do not need 
to tell you how important this problem is. 
only does it entail decisions of a delicate political 
and economic nature regarding the source of im- 
ported technologies, but, in addition, it raises 
the basic question of suitability of these technolo- 
gies. 
to the specific possibilities and needs of its users 
is destined to remain an alien element whose po- 
tential cannot be exploited as it should and whose 
entry onto the scene may even result in danger- 
ous tensions and distortions in the general devel- 
opment of the country. 

some 65 thousand million dollars annually to re- 
search. Of this amount the developing countries 
are spending approximately two and a half thous- 
and million dollars, which includes, as I have just 
mentioned, some 270 million dollars in respect of 
African Member States. These figures, whose 
relative size it is sufficient to bear in mind, show 
that from now until the end of the century - a cru- 
cial period during which the search for a new 
mode of organization and a new balance in the use 
of natural resources and power supplies will be 
imperative - it will be more especially in the in- 
dustrialized countries that the new knowledge, in 

I come now to the second major theme. 

Not 

Every foreign technology which is not suited 

At the present time the world is assigning 
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particular, will be acquired. In these circum- 
stances, what will be the attitude of the African 
countries in regard to this problem of acquiring 
new technologies? Should they count essentially 
on their own research efforts? Should they rely 
exclusively on imported science and technologies? 
Would it not be advisable for them to attempt to 
combine these two approaches? 

bined approach will be the one that is found to ap- 
peal both to African wisdom and to international 
solidarity. But the transfer of new technologies 
to Africa raises the twofold problem of what tech- 
nologies are to be imported and how such trans- 
fer should be arranged. A s  to the choice of tech- 
nologies suitable for conditions in Africa, the 
Secretariat has called on the imagination of some 
sixty African and non-African experts w h o m  it 
has consulted by means of a Delphi survey car- 
ried out over a period of s o m e  four years. The 
detailed results of this survey are set out in one 
of the reference documents prepared for your 
Conference, SC/CASTAFRICA Ref. 2, entitled 
Technologically feasible futures for Africa, a 
photographic summary of which is provided in 
the exhibition arranged in this Palace. 

With regard to the arrangements that should 
be made for the transfer of new technologies and 
their irnplantation in Africa, these form the sub- 
ject of Chapter I1 of the main working document. 
You will find there a digest of current ideas in 
this domain as well as a series of questions which 
your Conference might usefully consider, parti- 
cularly in regard to the transfer of scientific and 
technological information. M a y  I recall in this 
connexion, that Unesco has been working since 
1972 on the setting up of a world science informa- 
tion system (UNISIST) which is of very great in- 
terest to the developing countries. I earnestly 
request you to follow closely its practical devel- 
opments so that you m a y  draw the greatest pos- 
sible benefit from them. 

These questions stress the importance of 
international co-operation - on both a regional 
and world-wide level - for the development of 
science and technology. Hence the third and last 
topic included in your agenda, namely item 9 en- 
titled International and regional co-operation in 
Africa. 

subject, the Secretariat has carried out two sur- 
veys, the conclusions of which are summarized 
in Chapter I11 of the main working document. 

The first of these referred to science and 
technology sectors in which each African State 
has expressed its readiness to co-operate with 
other States indicated by name, The replies to 
this survey made it possible, for the first time 
in Africa, to establish on a country-by-country 
basis, "scientific and technological co-operation 

It seems reasonable to suppose that this com- 

In order to assist your discussions on this 

matrices", juxtaposition of which reveals the 
preferred fields of co-operation with selected 
partners. 

lationships between African countries and both 
multilateral and bilateral assistance. It forms 
part of the World Plan of Action for the Amlication 
of Science and Technology to Development, and 
Unesco was entrusted with its implementation at 
UNACASTls request as far back as 1971. It rep- 
resents an initial inventory of the institutional 
needs of African Member States in the field of 
science and technology. 

The detailed results of these two surveys 
have been made public in the form of reference 
documents which have been made available to 
your Conference. 

should provide you with the means - this is at 
least what I hope will be the case - of tracing the 
main outlines of a programme designed, first, 
to intensify inter-African scientific co-operation 
and, second, to provide a framework, established 
on the basis of your needs as you yourselves know 
them to be, for international assistance to 'Africa. 
T o  implement such a programme Unesco is, I can 
assure you, ready to carry out in full the central 
rale that it can justifiably be expected to assume 
having regard to the vital place that science, edu- 
cation and culture occupy in development. It is 
for you to take advantage of the possibilities that 
Unesco offers you, by defining the objectives to 
whose achievement you wish to see its action 
preferably directed. 

Ladies and gentlemen, 

Whether w e  are thinking of the general concep- 
tions on which you will agree, and which will 
be s u m m e d  up in the form of conclusions in your 
Rapporteur-General's report, or of the directives 
that you will certainly wish to set out in regard to 
action to be taken, by adopting recommendations 
addressed, in the first place, to your own govern- 
ments, on w h o m  the vital decisions depend, and, 
secondly, to the international or regional organi- 
zations, in particular Unesco, the results of your 
discussions are, I a m  convinced, fated to mark 
an important, perhaps even capital stage along 
the road towards your countries' development and 
independence. For whereas culture is, admittedly, 
the source of your identity, only science, whose 
flowering it is the principal task of modern educa- 
tion to bring about, can, as you well know, atlong 
last restore to you the intellectual and practical 
means of active participation in shaping the des- 
tiny of the world. 

heartedly express m y  warmest wishes for the suc- 
cess of your work. 

The second survey deals mainly'with the re- 

The data Txrhich you thw? have before you 

It is with these thoughts in mind that I whole- 
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Address by H. E. Mr. LBopold SBdar Senghor, 
President of the Republic of Senegal 

Mr. President of the National Assembly, 
Mr. Prime Minister, 
Mr. Director-General of Unesco, 
Mr. Secretary-General of the OAU, 
Mr. Executive Secretary of the ECA, 
Your Excellencies, 
Ladies and Gentlemen, 

I a m  particularlyhappy to welcome all the African 
delegations assembled here and to assure them 
of our unity of purpose with the great African 
family. 

express the feeling of recognition shared by the 
African States towards the United Nations Educa- 
tional, Scientific and Cultural Organization and, 
first and foremost, its Director-General. Indeed, 
Mr. Ren6 Maheu has at all times given us effec- 
tive aid in our effort to assimilate scientific and 
technological discoveries for the purposes of our 
economic and social development. 

I should also like to thank the representatives 
of the other international organizations present 
here for the interest that they have shown in our 
country and for the assistance that they have pro- 
vided in attaining the targets adopted in our devel- 
opment plans. 

Science and technology and international and re- 
gional co-operation in these sectors are going to 
be the themes of your discussions. I propose 
that you dwell with m e  for a moment on these 
problems in order to identify their main trends 
and, most important of all, establish principles 
of action. 

W e  shall begin by removing the confusion 
between technique and technology, a confusion 
that often occurs today, thus conferring a certain 
prestige on the latter term. A technique is a set 
of processes used to produce a specific object or 
result, whereas technology attains the level of 
science. 
techniques, but of machines, tools and materials 
as well. 

W e  should, I also believe, remember that we 
are living in the era of homo sapiens, from whom 
all human beings are descended and that science 
and technology should contribute, thus, to the 
greater welfare of man but not conduce to his 

May I, on the occasion of this Conference, 

It is the general study not merely of 

annihilation or subservience. How can we silence 
our concern when we note that scientific research 
budgets for military purposes are continually 
growing in the majority of the industrialized coun- 
tries. 
search in the six most highly developed countries 
exceeds 25 thousand million dollars annually and 
if we add to this figure these countries' arms ex- 
penditure, we reach the staggering figure of 250 
thousand million dollars. 
25 thousand million dollars per annum to perfect 
the means of destroying man represents, by and 
large, the gross domestic product of all the Afri- 
can States invited to take part in this Conference. 

W e  cannot be other than taken aback by a rev- 
elation of this kind, for our requirements, in order 
to ensure the development of our States, are vast. 
Indeed, the characteristic feature of our countries, 
for the most part, is a predominantly agricultural 
economy and we are, thus, largely dependent not 
only on climatic conditions but on the world price 
situation as well. 
ferred to the considerable fluctuations in our ex- 
port revenue and the ensuing difficulties for the 
financing of our development plans. In the case 
of Senegal I have shown that the overall loss for 
our economy due to the deterioration in terms of 
trade, has been just counterbalanced by external 
aid, received in the form of donations, loans and 
technical assistance. 

I have referred to the caprices of our cli- 
mates. For the past eight years, in fact, a fiend- 
ish drought cycle has swept the countries in and 
even well beyond the Sudan-Sahel zone, bringing 
our economies face to face with well nigh insur- 
mountable difficulties. In the past our zone has 
experienced severe periods of drought, particu- 
larly from 1862 to 1870, during which entire popu- 
lations have been wiped out. Today - and this is 
what provides comfort - a generous movement of 
solidarity has made itself felt throughout the 
world within both the international organizations 
and the countries which are our brothers or 
friends. 

In the face of calamities of such vast propor- 
tions, often aggravated by a prodigious population 
explosion, it is not surprising that our scientific 
and technological possibilities must be basically 
slanted towards the seeking of practical solutions. 

The amount spent today on military re- 

To take the first figure, 

I have on many occasions re- 
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The need for a strictly formulated science 
and technology policy did not become apparent in 
the majority of our countries - any more than it 
did in several industrialized countries - until 
after the last world war. In fact, the accelera- 
tion of scientific progress is a relatively recent 
phenomenon in the world, and has been reflected 
in the daily lives of the inhabitants of the devel- 
oped countries in spectacular improvements in 
the level, and particularly the quality, oflife. W e  
must stress, however, that these improvements 
often involve a wastage of natural resources due 
to the abuses of the coxsumer societv civilization, 
not to mention the various instances of pollution 
on which I shall not enlarge. 

Subject to these reservations it is clear, 
none the less, that scientific and technological 
progress is one of the most important factors in 
development, in Africa as in Europe, whether w e  
are thinking of agricultural and industrial produc- 
tion, transport and communications, hygiene and 
public health, or hou.4ng and community facilities. 
Since tne beginning of the century, the expecta- 
tion of life has everywhere increased. In every 
part of the world, in spite of the difficulties that 
still exist, m a n  is more prosperous in 1974 than 
he was a hundred years ago. All this progress 
is due, essentially, to the improvement of know- 
ledge and expertise, to the building up of man- 
kind's capital of knowledge. Are w e  sufficiently 
aware that half the number of scientists who have 
existed are still living today? 

cal progress to our States, bringing in its train 
an increased awareness of new needs, it was 
only natural that African Governments should 
seek to extend their concern to scientific mat- 
ters. With the assistance of politicians, of 
course, but above all of economists, sociologists, 
planners and scientists themselves, our govern- 
ments are trying to plot the future course of sci- 
ence so as to guide the way in which it develops, 
are working towards a policy for science, still 
more towards an actual science policy. 

Thus, over the past few years, most of our 
States have set up machinery to control scienti- 
fic policy, whether interdepartmental research 
councils, National Commissions, ministries or 
State secretariats. Our aim in the last resort 
is to work out a national strategy for scientific 
and technological development as a function of 
economic and social development. In practice 
the problem is to forecast and at the s a m e  time 
formulate both long- and medium-term scienti- 
fic and technical development so as to know what 
human and financial resources should be devoted 
to the different research sectors. 

In Senegal w e  have made a start by reform- 
ing education, giving the top priority to mathemat- 
ics. Evenbefore this reform, however, w e  setup 
by decree of October 1966, an interdepartmental 
council for scientific and technical research. 
Since the constitutional reform of 1970 this 
council has been presided over by the Prime 
Minister. At its regular meetings, held at 
least once a year, all the Ministersresponsible 
for supervising the various research institutes 

With the spread of scientific and technologi- 

are represented. The planning and co-ordination 
>f research programmes is the responsibility of 
a delegate-general for scientific and technical re- 
search, who is attached to the office of the Prime 
Minister and works in close conjunction with the 
Minister for Planning and Co-operation. 
interdepartmental council has been given the task 
of co-ordinating all scientific and technical re- 
search activities carried out in Senegal, ensuring 
that they conform to the priorities laid down in the 
"Plan for Economic and Social Development" and, 
lastly, taking any necessary action for the recruit- 
ment and training of research staff. 

Most African States have had to face the prob- 
lem of the status of research workers. In Senegal 
w e  have adopted an interim measure, encouraging 
officials who are seconded to research institutes 
by awarding them special allowances. 

The fact remains that the staff and funds w e  
can devote to research are not unlimited. 
therefore, have to exercise great care in select- 
ing and drawing up our research programmes, our 
aim being to speed up our development not only in 
the economic and social but also in the cultural 
spheres. 

With 33'70 of its budget earmarked for educa- 
tion, training and culture in general, Senegal de- 
votes rather more than 1% of its Gross National 
Product to scientific and technical research. T o  
date, 
been decisive. However, with the interest which 
other friendly nations, and also the United Nations, 
are taking in our programmes, w e  are currently 
moving towards a diversification of aid. 

Our goal for the year 2, 000 in this field is 
not only to have good research teams but above 
all to have African research schools of interna- 
tional standing in fields differing as widely as 
mathematics and linguistics, economics and agri- 
culture, human and veterinary medicine, fishing 
and environmental studies. 

tion to the pioneer work being done in science and 
technology in the industrialized countries with a 
view to adapting it to our own countries' peculiar 
needs. 
dependent on others in this respect, with all that 
it involves for our balance of payments, in pat- 
ents and licences. 
solved ourselves to explore more deeply in cer- 
tain areas most relevant to the problems specific 
to our environment - the utilizationof solar energy, ; 
the control of pollution, the development of new 
strains of plants suited to the Sudano-Sahelian 
climate, etc. 

The 

We, 

the aid of the former colonial power has 

Naturally w e  must continue to pay close atten- 

That does not mean w e  wish to remain 

O n  the contrary w e  are re- 

Ladies and gentlemen, 

During this Conference you are going to discuss 
problems of international and regional scientific 
co-operation, bearing in mind that in Bacon's 
words "Knowledge is power". 
operation between our States affords, in m y  view, 
unique opportunities for dialogue, by virtue of 
which w e  can together advance along the road of 
progress. 
ward along this road will be made here at this 

Scientific co- 

I a m  convinced that a major step for- 
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Conference. But for us Africans science must 
be imbued with the human spirit. The progress 
of science and technology must serve the flower- 
ing alike of individuals and societies. Whether 
in the field of education, employment, agricul- 
tural progress, water management, the control 
of pollution or industrial development, we are 
conscious of the decisive contribution that can be 

made by science but at the same time of the ethi- 
cal requirements of African civilization, in its 
dual aspect, Arab-Berber and Negro-African. 

It is in this profound conviction that I salute 
your Conference and wish it every success in 
promoting the development of our continent, one 
and undivided thanks to our common resolve. 
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Address by Mr. G. Kamanda W a  Kamanda 
Deputy Secretary-General of the Organization 
of African Unity 

Mr. President, 
Mr. Director-General, 
Your Excellencies, 
Ladies and Gentlemen, 

I should like, first of all, on behalf of the 
Secretary-General of the Organization of African 
Unity, to express our sincere gratitude to the 
President of the Republic, His Excellency Ldopold 
Sddar Senghor, to the Party and to the Govern- 
ment and people of Senegal for the very warm 
welcome that they have given us, a welcome that 
in every way reflects the best traditions ofAfrican 
hospitality. 

May I next thank the distinguished Director- 
General of Unesco, Mr. Rend Maheu - a man 
whose brilliance, culture, lucidity and resolve 
to put Unesco's ideals into practice, have always 
captured our imagination - for having been good 
enough to associate the Organization of African 
Unity in the preparation of this Conference. 

The fact that we can today publicly congratu- 
late ourselves on the excellence of the co-operation 
that exists between Unesco and the OAU is, we 
know, largely due to the presence at the head of 
Unesco of a man who loves Africa. 

Mr. President, 
Mr. Director-General, 
Your Excellencies, 
T,adies and Gentlemen, 

The time at which this Conference is taking place 
cannot fail to influence our approach to the ques- 
tion of the application of science and technology 
to development. During the course of the last 
eight months, Africa and the world as a whole 
have experienced far-reaching changes in res- 
pect of attitudes, and as regards the political, 
economic, trade and monetary situation. 

In February 1973 at Accra, on the occasion 
ef the second Conference of Ministers of ECA, 
and in May 1973 at Abidjan, whenthe first African 
Ministerial Conference on Trade, Development 
and Monetary Problems was held, the OAU drew 
the attention of African countries to the fact that 
1973 was, within the context of their evolution, a 
decisive year which would give them the oppor- 
tunity to join in challenging the international 

economic, trade and monetary order whose 
flagrant injustices, we said then, risked produc- 
ing a deep-seated feeling of frustration with seri- 
ous consequences for international peace and 
security. 

and poor, the powerful and the weak, to take part 
in a productive exchange of views in the interests 
of mankind and a fairer organization in regard to 
co-operation among the nations. 

Events have proved that those who held such 
views were in the right and have - we hope - 
convinced the sceptics. 

the Arab countries with the opportunity of using 
oil as a political weapon and thus bring about a 
new realization of the situation among the coun- 
tries which are the raw material producers. 

As Paul Streeten has so well put it: "There 
are vast untapped sources of bargaining power in 
the developing countries provided they are willing 
to unite". 

World countries and by Africa in particular, more 
than it was previously. 

Thus, the world economic and trade order 
established on the basis of obsolete agreements 
and texts dating back to the beginning of the cen- 
tury has ceased to exist, through the fact that the 
young nations have reached a state of thorough 
awareness and are determined to occupythe place 
to which they are entitled among the nations. 

The direct and indirect consequences of the 
Yom Kippur war have, throughout the world at 
large, pitched us onto the threshold of a new age. 

W e  must realize that the era shaped by the 
ideas of the last century, the ideas of a genera- 
tion, is coming to its end. 

principles of the world of tomorrow but in addi- 
tion - and this is, I would say, all-important - 
prepare ourselves to live by them; in other 
words, to believe in the new values of a universe 
striving to secure greater justice. 

Whereas on the one hand the developed coun- 
tries have realized that they are no longer invul- 
nerable giants, the world's overseers, the devel- 
oping countries, for their part are aware today 
that they are not devoid of assets. For after the 

This was, then, a way of inviting all, rich 

The Yom Kippur war was sufficient to provide 

This fact seems to be realized by the Third 

W e  have, therefore, not only to fashion the 
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question of oil, they are necessarily going to turn 
to other important raw materials. 

This is why no-one can maintain today, with 
the certainty of yesterday, who is poor and who 
is rich, who is weak and who is powerful. The 
raw material and oil-producing countries are 
guided, in their actions in this respect, not by 
the wish to diminish the quality of life in the de- 
veloped countries, but by the desire to expose a 
genuine issue. W e  must set about remedying a 
situation which has, up to now, been character- 
ized by the principle of might is right instead of 
by the force of justice. 

renewing the world order. 

brought about by the initial action of the countries 
of Africa and the Third World, i. e., the non- 
aligned countries, the nations in the northern 
hemisphere are reorganizing the structure of 
their various relations in order to maintain their 
advance over the developing countries. 

the other hand - and the fourth Conference of 
non-aligned countries in Algiers has proved this 
abundantly - wish to set against this reorganiza- 
tion in relations between the northern hemisphere 
countries the unity and common resolve of the 
poorer countries, the oppressed peoples of yes- 
terday, irrespective of their political and ideolo- 
gical divergencies or language differences - which 
cannot, in any case, represent an obstacle to co- 
operation - in order to find common solutions to 
common problems. 

This evolution in the international situation, 
by creating effective conditions for discussion 
and negotiation among the developed countries 
and the under-equipped nations, should lead to a 
new concept of co-operation, free from the after- 
effects of the past as reflected in superiority or 
inferiority complexes, and seen as the equitable 
and rational organization of global interdependence. 

It is m y  view that even the establishment of 
a consortium of consumer countries could not 
gainsay the developing countries' growing aware- 
ness of their power or the transformation of the 
world scene which is now in progress. And no 
sane man would assume the grave responsibility 
of resorting to the gun-boat in order to restore 
absolute injustice . 

It is clear that all these momentary difficul- 
ties, all the problems of our time that stem from 
the existence of unjust relations between the de- 
veloped countries and the others revolve around 
the question of development. 

Africa would like this development to be 
smooth, balanced and integral, involving as it 
does a comprehensive process covering the trans- 
formation of structures in which the political as- 
pect is no less important than the economic, just 
as the economic aspect has equal status with the 
cultural. 

There is thus now a genuine possibility of 

In fact, assisted by the international detente 

The nations in the southern hemisphere on 

Mr. President, 
Mr. Director-General, 
Your Excellencies, 
Ladies and Gentlemen, 

This is, then, the situation and the context in 
which this Conference of African Ministers Res- 
ponsible for the Application of Science and Tech- 
nology is placed. 

As the title of the Conference itself clearly 
indicates, it is within the context of African de- 
velopment, an accelerated, smooth and integral 
development, that we must tackle here the prob- 
lem of science and technology. 

the premises on which Africa has, over a period 
of ten years, based its development, and viewed 
co-operation amongnations, are in the melting-pot. 

The context of our proceedings is thus clearly 
defined. This means to say that the task of this 
Conference will be to identify the contribution 
that science and technology can make to the ac- 
celeration of development in Africa, the develop- 
ment that Africa desires. 

technology must fulfil to serve African develop- 
ment have to be defined. 

As we stated at Port-Louis, Mauritius, on 
the occasion of the meeting of the OAU commission 
on education, science and culture: "Science, 
technology and techniques are the channels through 
which development necessarily takes place. 

But varying levels of development are not 
necessarily served by the same science, the same 
technology and the same techniques. 

or unsuitability of educational systems in regard 
to the aims pursued, can represent serious ob- 
stacles to the spreading of the innovatory ideas 
that science and technology bring with them. 

of man who refuses to admit the existence of the 
unknowable and who braves the unknown. W e  
must therefore encourage the inventiveness, ini- 
tiative and creativity of Africans and - this can 
never be repeated too often in regard to our devel- 
opment process - stress the need to use African 
specialists and experts in preference to others of 
equal ability for the simple reason that our vwn 
people vibrate to the throbbing beat of African 
culture, anguish and concern". 

It is not, thus, a question of transferring 
techniques for the sake of transfer or of acceding 
to international conventions on the protection of 
patents or intellectual property because that is 
the thing to do. 

It has been proved that the organization and 
technology that accompany foreign capital destroy 
employment openings more rapidly than new op- 
portunities can be created. Vulnerability in re- 
gard to economic pressures and unregulated varia- 
tions in the price of basic products is still further 
aggravated and the captive economies, instead of 
being effectively aided, are transferring an in- 
creasing volume of their resources and are thus 
aiding the industrial world to a greater and 
greater extent. 

This Conference is being held at a time when 

In other words the conditions that science and 

Illiteracy, culturalbackwardness, inadequacy 

Science is the prodigious and unceasing effort 
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It has also been established that dependence 
in regard to foreign methods and plant or techni- 
cal assistance has an enslaving effect in the same 
way as a drug, and increasingly widens the gulf 
between the westernized parasite towns and the 
rural zones, abandoned to their frustration. It 
becomes difficult in this case to remedy lack of 
self-confidence stemming from dependence, In- 
cessant encouragement to adopt western attitudes, 
techniques and incentives stifles all possible at- 
tempts to foster a certain independence of action. 
The decisive power of foreign economic forces 
thus short-circuits the effort to seek creative 
potential in the inherited ways of thought. 

The powerful economies of the developed 
countries exert a pull which brings our economies 
within their orbit and imposes structural limita- 
tions on them unless they are self-sufficient as 
far as basic needs are concerned. 

It would be quite possible in these circum- 
stances that the African countries, like those of 
the Third World in general - although Latin 
America is in a different position in this respect - 
should themselves block their march towards 
progress. 

found to draw on the far-reaching and infinite 
resources of the African's creative capability. 

fer of modern techniques to poor countries is 
often effected in an ill-advised manner. 

out: 
communicated to the poor countries and partly 
inappropriate to their factor endowments and 
their physical, social and cultural conditions. 
(Technologies) that are capital-saving, efficient 
and physically and socially appropriate to under- 
developed countries often do not exist. 
have to be invented. . . "(l). It has been found that 
only a negligible percentage of major expenditure 
on research and development is at present devoted 
to inventing an appropriate technology. 

The rapid transfer of certain methods and 
techniques can sometimes mean transferring too 
easily those that are not suited to the country, 
those which may result in increasing unemploy- 
ment, underemployment, inequality and under- 
investment. 

For this reason a way must necessarily be 

It is difficult not to recognize that the trans- 

As Paul Streeten has verypertinently pointed 
"Modern technology is partly inadequately 

They 

What is therefore necessary is: 

to mobilize resources for an appropriate tech- 

to build up locally a technology or, more exactly, 
nology; 

a technical capability that can be successfully 
grafted onto existing methods on the human, 
social and national planes; 

to take steps to halt the brain drain from the 
African continent; 

to attach more importance to discovering and put- 
ting into effect productive forms of technology; 

to identify all obstacles to the application of 
science and technology with a view to eliminat- 
ing them and ensuring that technology is effec- 
tively harnessed to the cause of development; 

to organize close co-operation between African uni- 
versities and research institutes, in particular 

the participation of academic personnel in ap- 
plied research; 

to organize the co-operation of government depart- 
ments, trade and industry, universities and re- 
search institutes with a view to the training of 
African scientists; 

technological research are put to use in the pro- 
duction sector and for this purpose to promote 
co-operation between scientists and financial 
institutions in order to stimulate the application 
of research results to economic, industrial and 
other projects; 

to have recourse to African scientists and other 
technical personnel in regard to specific appli- 
cations of science and technology to African 
development (too often there is a tendency to 
use foreign specialists instead of training 
African scientific personnel). 

to ensure that the results of local scientific and 

Furthermore it is absolutely necessary to 
organize inter-African scientific and technologi- 
cal co-operation, to ensure that the different 
African countries' activities in this field are co- 
ordinated and to take concerted action at regional 
or sub-regional level for using the results of 
African research in carrying out multi-national 
projects for industrial, agro-industrial or agri- 
cultural development. 

W e  remain convinced that mobilization of the 
continent's immense human resources with a view 
to promoting and guiding African constructive in- 
ventiveness will make it possible to speed up the 
transformation of African economies and to obtain 
for our peoples a rapid improvement in their liv- 
ing conditions. 

on Co-operation for Development and Economic 
Independence adopted at the 10th Regular Session 
of the OAU Conference of Heads of State and 
Government invites Member States: 

to ensure that the entire population will have a 

It is in this spirit that the African Declaration 

right to education and training suited to African 
conditions as a result of teaching conforming to 
Africa's needs and development goals; 

institutes towards the fundamental research 
needed for bringing about in due course scienti- 
fic and technological independence and also to- 
wards applied research with a view to radical 
transformation of the environment in the inter- 
ests of development; 

to put an end to the brain drain and as far as pos- 
sible ensure that trained African staff return to 
their countries, thus eliminating in the near 
future technical assistance from outside the con- 
tinent, the aim of which, as has been said, should 
be to pave the way for its own disappearaswe: 

to give their full support to the programme of the 
Association of African Universities and other 
organizations engaged in promoting co-operation 
in research and training (in those areas where 
there is a particularly acute need) or in studying 

to direct the programmes of universities and 

(1) Paul STREETEN: "Terms of trade are not 
made on paper". CERES, FAO Review - 
Vol. 5 - No. 2 - March/April 1972. 
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economic, social, cultural, scientific and tech- 
nological problems of special importance for 
the development of Africa; 

to eliminate obstacles to the transfer of appro- 
priate techniques and knowledge so as to ensure 
that such transfer takes place on acceptable 
conditions and check the restrictive practices 
that impede it; 

to intensify industrial, scientific and technical 
co-operation between African countries, for 
more importance should be attached to matters 
of common interest transcending the national 
frontiers of our States than to occasional con- 
cessions on the part of the rich nations. 

The need for an intensification of inter-African 
scientific and technological co-operation does 
not express a turning in upon ourselves, for we 
really believe in international co-operation. But 
in order to recover our identity and self-respect, 
we must change the very trend of our economies. 
Instead of looking to the outside, our economies 
must be directed within and be more concerned 
with solving local problems than with facing up 
to the results of contact with the industrialworld. 
For this reason each country should find its own 
path to development and try using local methods 
and techniques. 

rience and to rely basically on ourselves as far 
as development is concerned. Moreover, we 
would not be the first in history to draw in on 
ourselves in this way for this purpose. 

In this connexion, Paul Bairoch has very 
rightly pointed out that: 
illusion to hope that the economic history of the 
industrialized countries might furnish simple 
recipes for solving the problems of underdevelop- 
ment, it would be absurd - and dangerous to boot - 
to ignore the lessons that can be drawn from 
(their) t3ke-off experience . . . Many seem to 
admit - explicitly or implicitly - that the periods 
of protectionism are but accidents in the history 
of the trade policies of developed countries; 
short-lived phenomena that disturbed a basic 
situation in which free trade reigned supreme. 
Now, the actual facts are quite different. In inter- 
national trade, it is liberalism which has been 
the accident, or accidents, and protectionism the 
constanttl(l 1. 

To all intents and purposes this is true, for 
leaving aside certain periods in the development 
of the United Kingdom - an exception that con- 
firms the rule - it is a fact that in the 200 years 
from 1750 to 1950, for virtually all the countries 
that are at present industrialized, the free trade 
interludes did not last even twenty years. 

free trade had also discovered the numerous 
advantages afforded by the protectionist barriers 
behind which they sought protection. 

All that is needed is to profit from our expe- 

"While it would be an 

The leading champions of laissez-faire and 

As Paul Streeten reminds us: "It is now 

more than twenty years since PREBISCH, SINGER 
and MYRDALproclaimed the thesis that the pov- 
erty of the poor countries is largely the result of 
bad and worsening terms of trade between their 
primary exports and their manufactured imports". 

The three writers in question recommended 
that in order to escape from the dependence in 
which they thus found themselves, the developing 
countries should embark on import- substituting 
industrialization behind the protection afforded by 
customs barriers. 

Mutatis mutandis, what is said here in regard 
to economic and commercial development applies 
no less to scientific and technological development. 

But for this purpose Africa needs courage 
and determination. 

If the use of a paraffin lamp seems nowadays 
more commonplace in Africa thanin the west, the 
reason possibly is that science and technology, 
which must be used for peaceful purposes, should 
not be given precedence over other social values 
either and so lead to a machine-like society in 
which man is crushed and science and technology, 
instead of being his tools, become his masters. 

Science is and mustbe atthe service of man, 
and manis not andmustnot be the slave of science 
and technology . 

balance between the two. 
It is for us to find and define the necessary 

Mr. President, 
Mr. Director-General, 
Your Excellencies, 
Ladies and Gentlemen, 

Such are the remarks which1 wish tomake on be- 
half of the Secretary-General of the Organization 
of African Unity, 
begins its work. 

To you, Mr. Director-General, I should like 
to say that once again you are to be praised for 
having posed the right question at the right time. 

W e  know, moreover, that in our search for 
appropriate means of bringing about the scientific 
and technological independence of Africa, as in 
our search for ways in which science and tech- 
nology can effectively contribute to the rapid and 
harmonious development of a truly independent 
Africa, we can count upon you and upon the expe- 
rience of Unesco which has alreadygiven full proof 
of its readiness to serve Africa. 

In closing, I venture to hope that by virtue of 
the conclusions it arrives at, this Conference will 
mark a milestone in the history of African devel- 
opment. 

as this important conference 

Long live international co-operation. 
Long live the Organization of African Unity. 

(1) Paul BAIROCH: "Free trade, myths and 
realities". CERES-FAO Review, Vol. 5, 
No. 2. March/April 1972. 
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Address by Dr. David Wasawo 
Chief, Natural Resources Division 
United Nations Economic Commission for Africa 

Mr. President, 
Honourable Ministers, 
Your Excellencies, 
Ladies and Gentlemen, 

The Executive Secretary of the Economic Com- 
mission for Africa, Mr. Robert Gardiner, has 
asked m e  to convey his deep-felt regret at not 
being with us at this important meeting, as he 
has to be in New York for meetings with the 
Secretary- General of the United Nations. He has, 
however, askedme to represent him and to read, 
on his behalf, the address which he himself had 
hoped to give. 

It is a pleasure for m e  to address this august 
assembly which has convened here to deliberate 
over one of the central issues in African develop- 
ment during the Second Development Decade, 
namely, the application of science and technology 
to development. 

the mandate within the United Nations system 
for promoting and assisting the economic, social 
and technological development of the African coun- 
tries. Unesco on its own side has the general 
mandate to promote educational, scientific and 
cultural collaboration among member countries 
of the United Nations in the interest of reinforc- 
ing world peace and security. One of the prere- 
quisites for world peace and security is the elimi- 
nation of economic and social under- development. 
It is clear, therefore, that the two organizations 
are complementary in their rdles and this com- 
plementarity has been translated from time to 
time into programmes for co-operation and col- 
laboration between the two organizations in the 
African region on problems of common interest. 
One of such common areas of interest is the con- 
tribution which science and technology can bring 
to economic and social development. 

Apart from meetings concerned with devel- 
opments in education, this is the third meeting 
in which the ECA has collaborated with Unesco 
to examine what is being done, what can and 
should be done in utilizing science and technology 
for the benefit of social and economic progress 
in the African continent. 

ference on the Organization of Research and 

The Economic Commission for Africa has 

The first meeting was the International Con- 

Training in Africa in Relation to the Study, Con- 
servation and Utilization of Natural Resources 
held in Lagos, Nigeria from 26 July to 6 August 
1964. This conference was organized in order 
to consider how science could be applied toen- 
able the African countries to realize the poten- 
tial benefits lying dormant in the natural resources 
of the continent. In the course of the conference, 
it became clear that attention had to be focused 
on a number of prerequisites to the utilization of 
science and technology in the development of 
Africa's natural resources. These prerequisites 
included the creation of national scientific policies, 
the establishment of governm.ent machinery for 
deliberation and decision- making in science and 
technology, the education and training of scientific 
and technological manpower, the financing of sci- 
entific research and the possibilities of interna- 
tional CO- operation between African countries 
among themselves and between African countries 
and the rest of the world in the domain of science 
and technology. 

This first meeting marked the beginning of a 
realization that science and technology have a con- 
siderable and a crucial r61e to play in social and 
economic development in Africa. How that rdle 
was to be organized and fulfilled was, however, 
not yet clear at the time for the member coun- 
tries who participated at this meeting as well as 
for the sponsoring international organizations. 
The deliberations at the meeting constituted the 
firs! gropings in the definition of a rdle for sci- 
entific research in the African countries and a 
strategy to guide its intervention in promoting the 
general objective of development. 

The second meeting took place six years 
later. This was the Regional Symposium on the 
Utilization of Science and Technology for Devel- 
opment in Africa which was held in Addis Ababa 
from 5-16 October 1970. 
organized with two main purposes in view. One 
was to obtain a picture of the situation withindif- 
ferent countries in the region with regard to pro- 
gress made since 1964 in developing national ma- 
chinery, strategies and manpower for the applica- 
tion of science and technology for the benefit of 
development. 
some syntheses that had been made and were pro- 
posed in a number of papers as to doctrine and 

The Symposium was 

The second purpose was to review 
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methodology on a number of central issues and 
sectors of intervention of science and technology 
in economic development. Some of the theses 
and guidelines that were elaborated at this sym- 
posium were later applied in the preparation of 
the African Regional Plan for the Application of 
Science and Technology to Development. 

This co-operation and collaboration with 
Unesco, the ECA is continuing and intends to ex- 
pand in the interest of accelerated African devel- 
opment particularly in the fields of science and 
technology. 

In the intervening period between 1964 and 
the present Conference, the Economic Commis- 
sion for Africa has had the time to translate into 
practical terms and in the form of operatingpro- 
grammes, the charge contained in its terms of 
reference to study the needs for and to promote 
technological development in the African member 
countries. During the past six years, the Com- 
mission has developed a rSle and built up some 
competence in the general field of promoting tech- 
nological development. The same period has 
seen the assignment to the Commission of specific 
responsibilties by ECOSOC and the General As- 
sembly for developing guidelines for the contri- 
butions to be made by science and technology to 
the needs in different sectors of economic and 
social development, as well as responsibilities 
for co-ordination of the United Nations system 
support for the application of the World Plan of 
Action within the African Region. 

The ECA therefore comes to this meeting 
with a little more maturity in dealing with the 

subject of the application of science and technology 
in African development; with the experience of 
participation in the elaboration of the global 
World Plan of Action, of responsibility for the 
preparation of the African Regional Plan and 
with the charge from the Conference of African 
Ministers Responsible for Development to pro- 
mote and monitor the implementation of the re- 
gional planin terms of projects at both national 
and regional levels. 

AFRICA is science and technology policy and 
policy machinery in Africa and a review of the 
criteria to guide policy objectives, the Commis- 
sion hopes that some time will be given to a con- 
sideration of the more general questions of tech- 
nological development, particularly the implemen- 
tation of the African Regional Plan. This Conference 
should also give some attention to clarifying the 
issues relevant to a more effective utilization of 
science and technology for the purposes of devel- 
opment within the prevailing context of African 
needs and priorities for economic and social de- 
velopment. 

I hope that the Conference will also give 
some direction for further strengthening of re- 
gional co-operation in science and technology 
and that its conclusions will reinforce the deli- 
berations and decisions already taken by such 
United Nations legislative bodies as the General 
Assembly, the Economic and Social Council and 
the Council of Ministers of the Economic Com- 
mission for Africa, 

Whilst the defined scope of concern of CAST- 

I wish you well in your deliberations. 
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ANNEX IV 

MESSAGE OF THE ADMINISTRATOR OF THE UNITED NATIONS 

ON THE OCCASION OF THE CASTAFRICA CONFERENCE 
DEVELOPMENT PROGRAMME TO THE DIRECTOR-GENERAL OF UNESCO, 

Dear Mr. Maheu, 

It is with deepest regret that neither I nor 
Mr. Michel Dookingue, Assistant Administrator 
and Director of the Regional Bureau for Africa, 
will be able to attend the Conference of African 
Ministers Responsible for the Application of 
Science and Technology which is being held in 
Dakar these days. As you know, this Conference 
takes place at the same time as the seventeenth 
session of UNDP Governing Council, during which 
matters of particular interest to Africa are 
discussed. 

I felt I should assure the distinguished rep- 
resentatives of African Member States, yourself, 
and the representatives of the Organization of 
African Unity and of the Economic Commission 
for Africa that the absence of a member of UNDP 
Directorate at the meeting is not a sign of lack of 
interest on our part. As I told the Second Com- 
mittee of the General Assembly on 12 November 
last year, it is m y  belief that there is a fundamental 

necessity to build up an indigenous scientific ca- 
pability in the developing countries. This neces- 
sity is even stronger in Africa where we find the 
largest number of least developed among develop- 
ing nations. 
sale importation of technologies designed for use 
in advanced economies is not always beneficial to 
the developing countries. Therefore, the trans- 
fer of technology, though necessary, is not an al- 
ternative to the local development of science in 
these countries. I have asked the UNDP office in 
Senegal to follow closely the deliberations of the 
Conference and it is m y  intention to consider most 
sympathetically the recommendations which will 
be made, as we are keen to contribute within our 
limited resources to the accelerated development 
of science and technology in Africa. 

Please share with all the participants m y  best 
wishes for a successful Conference. 

W e  also recognize that the whole- 

Rudolph A. Peterson 
Administrator UNDP 
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ANNEX V 

ADDRESSES PRONOUNCED AT THE CLOSING OF THE CONFERENCE 

Address by Mr. Rene Maheu 

Address by H. E. Mr. Doudou IY'Gom 
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Address by Mr. Ren6 Maheu 
Director-General of Unesco 

Mr. President, 
Ladies and Gentlemen, 

At the conclusion of this Conference, I should 
firstly like to thank the Government of Senegal, 
and through it the Senegalese people, for their 
welcome which was infused with a generosity, 
friendliness and kindness that are not unrelated 
to the atmosphere of friendly and fruitful co- 
operation in which your work has proceeded. I 
should also like to express m y  gratitude to the 
President of the Conference for the skilful, im- 
partial and courteous way in which he directed it. 
To all of you I should like to say how much the 
Unesco Secretariat appreciates the kind comments 
which you have been good enough to make con- 
cerning it. 

Of all the conferences which it has been m y  
fortune to attend, this is without doubt among 
those for which preparations were the most in- 
tense and the most painstaking. May Ibe allowed 
to say that I a m  happy and proud to direct the Sec- 
retariat to which the merit for this is due. 

what a useful purpose these meetings at minis- 
terial level serve, and Unesco will clearly have 
to continue this practice, albeit with some im- 
provements. 

If this kind of activity is to be effective, one 
condition is that the Organization should be gen- 
uinely present in the Member States while remain- 
ing in close contact with the regional organizations 
to which they belong. The Organization's activity 
is, of course, essentially situated ina world-wide 
framework, and at the same time makes itself 
felt at nationallevel. Betweenthese two extremes, 
however, the world-wide, which is certainly best 
accommodated to Unesco's intellectual activity, 
and the national, where its practical activities 
develop most satisfactorily, it is quite clearthat 
the regional or sub-regional framework enables 
it to come to grips with natural, cultural or geo- 
political factors which it is quite impossible to 
disregard. 
work is thus a useful and even vital intermediate 
stage between the world-wide and the national. 

This, of course, raises the problem of co- 
operation between international and regional or 
sub-regional organizations which has been the 

Your Conference has once again demonstrated 

The regional or sub-regional frame- 

subject of many exchanges of views in this cham- 
ber. 
thinking otherwise must be prepared for disappoint- 
ment. 
between the various organizations involved. They 
differ in their aims and in their nature, some or- 
ganizations being more technical, others more 
economic, and others more political, so that they 
do not have the same priorities or the same pro- 
grammes of action. Furthermore, as is natural, 
each of these organizations has its own decision- 
makes bodies, procedures, executive organs and 
resources. 
as these is not an easy matter which can be achieved 
in an instant: it is under way and requires our atten- 
tion. In m y  opinion, and 1 repeat it because itis 
m y  profound belief, not only is this harmonization 
necessary in the joint interests of Member States, 
but it is possible. 

more complementary than contradictory. They 
nevertheless exist. 
more true is that the regional organizations, par- 
ticularly in Africa, are not all of the same kind. 
Some belong to the United Nations system as in 
the case of the United Nations Regional Economic 
Commissions. Others, on the other hand, like 
the Organization of African Unity, lie outside this 
system. This means that the problem of co- 
operation between organizations calls for varied 
approaches. 

question of relationships between an international 
organization and a regional organization both be- 
longing to the United Nations system, for example 
Unesco and the Economic Commission for Africa, 
we use, as is only right, the system's internal co- 
ordination machinery. 
sists of, firstly, the Economic and Social Coun- 
cil, an intergovernmental body which has very 
great powers under the United Nations Charter, 
and, secondly, the Administrative Committee on 
Co-ordination, an inter-agency body operating at 
secret a riat le vel. 

In the second case, where we have an inter- 
national organization belonging to the United Nations 
system and a regional organization outside this 
system, co-operation depends on the conclusion 
of certain agreements. This is true in the case 

This is not a simple problem and anyone 

There are, in fact, objective differences 

The harmonization of entities such 

The differences I have mentioned are much 

And what makes this even 

In the first case, that is to say when it is a 

This, as you know, con- 
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of Unesco and the Organization of African Unity, 
which have concluded an agreement in due and 
proper form. Co-operation must develop within 
the framework of this agreement and is in fact 
doing so, particularly in the field of education, 
where I think we have achieved very close co- 
operation. There is no reason why the same 
should not be true in the case of science and 
technology. 

After these preliminary remarks, I should like 
to turn to CASTAFRICA itself. which I have set 
against the background of the Organization's gen- 
eral policy and its relations with other organizations. 

The meeting has provided so much food for 
thought that it is clearly far too early to try and 
make an objective, critical review of what has 
been achieved. 
facts and ideas for us to reflect on, and this, I 
can assure you, is what the Secretariat of Unesco 
now intends to do, as will, no doubt, at your re- 
quest, your respective governments. For the 
moment, I shall merely make a few brief and 
immediate observations about which I feel agree- 
ment could easily be reached. 

To begin with, CASTAFRICA shows that since 
the Lagos Conference of 1964, your African coun- 
tries have become clearly aware of the vital im- 
portance which science policies and the organiza- 
tion of research have for the process of Self- 
sustaining development and, hence, for genuine 
independence and progress. The remarkable 
development that can be seen in this respect is, 
to m y  mind, the essential thing since it is on this 
awareness that all the rest depends. 

You have not, however, confined yourselves to 
noting the importance of these problems. 
have made a thorough examination of their vari- 
ous implications. 
shall quickly run through some of the broad head- 
ings under which the recommendations you have 
adopted fall. 

First of all, you have considered the link which 
exists between the planning of scientific develop- 
ment and development planning pure and simple. On 
this vital question, the preliminary General Declara- 
tionwhichyou have adoptedisverydirect and very 
precise. The planning of scientific development 
is not an adjunct of development planning but oc- 
cupies a central position in it. 
an essential interaction between the way in which 
development is thought of and the way in which the 
implantation of scientific progress is thought of. 

Secondly, you have studied in detail, as your 
resolutions show, the structures and methods 
necessary for this planning of scientific develop- 
ment linked with general development planning. 

Thirdly, you have considered the problem of 
building up scientific and technical potential, a 
problem which, in Africa, assumes a very spe- 
cial importance and urgency. 

Finally, the present inadequacy of this poten- 
tial has led you to analyse the problems connected 
with the import, transfer and adaptation of 
technologies. 

difficult problems, you have given a very precise 
answer. 

There is an abundant harvest of 

You 

Without going into detail, I 

There is thus 

For each of these, in truth, formidable and 

These answers are clearly expressed 

in your recommendations, which are themselves 
elucidated by the introductory reports preceding 
them. I should here like to congratulate and thank 
the Rapporteur-General and the other rapporteurs 
who have achieved a real feat by bringing together, 
in concise and clear form, a very large number of 
ideas on particularly complex problems. 

The last impression I carry away from this 
Conference is of everything which has been said 
about regional and international co-operation and, 
more particularly, its political and economic 
context, 

with passion how much importance you attach to 
the movement for African unity. It was a very 
valuable immersion, so to speak, in African-ness 
and the views expressed are of the greatest inter- 
est to the Unesco Secretariat. 
the problem of the implantation and development 
of science and technology cannot be seen in isola- 
tion from the political and economic context. In 
particular, even if science may be said to be neu- 
tral (and this, in any case, is not certain), tech- 
nology, for its part, is certainly not so. Conse- 
quently, when we have to apply science and tech- 
nology to development, it is vitally important to 
know what economic, political, social and cultural 
context we have in mind. On this point, you have 
made your feelings, desires and wishes clear and 
Ithink that an international organizationlike Unesco 
must bear them in mind. 

You have, in particular, expressed the wish 
to see Unesco continue more resolutely with the 
decentralization of its administration and activi- 
ties. 
adopted this line of approach, felt that it should 
be applied progressively. Your Conference, on 
the other hand, wants the process tobe speededup 
and I shall certainly make your feelings known to 
the appropriate authorities in the Organization 
when I convey to them the resolutions which you 
have adopted. 

ordination not only between international and re- 
gional organizations but between the international 
organizations themselves. Indeed, in the appli- 
cation of science and technology to development, 
Unesco, in the natural course of events, finds it- 
self co-operating with other sister agencies in the 
United Nations system, and I think that more in- 
tensive co-ordination would give more tangible 
results. 

I should none the less like to make another ob- 
servation on this point which is that not everything 
depends on the organizations and even less ontheir 
secretariats. When the activities of various 
agencies have tobe co-ordinated in any given coun- 
try, the prime responsibility for this devolves 
upon the government since it is the government 
which has the means to determine the objectives 
and, consequently, to conjoin in as judicious away 
as possible the various contributions it receives 
from international or regional agencies or even 
from other sources such as bilateral co-operation. 
Real co-ordination cannot come from outside. 
must essentially come from within. 

You have stated with warmth and sometimes 

It is very true that 

The General Conference, which has already 

You also expressed the wish for better co- 

It 

I now come to the question of the follow-up to 
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CASTAFRICA. Again this afternoon, several 
speakers have quite rightly said: "After all, this 
isn't the end of the story, but only the beginning" 
You have done what you were called upon to do, 
that is to say you have examined the problems 
that arise and have made very clear recommen- 
dations. There is, however, no magic by which 
words can be transformed into deeds, and what 
has to be done now is to ensure that the report 
you have adopted crosses the dividingline between 
words and action. For this purpose it should be 
clearly recognized that the passage from words 
to action is linked to two types of decision which 
are the responsibility of two very different kinds 
of authority. 

are those whichwill be takenbyyour governments. 
Do not think that the international or regional or- 
ganizations to which some of your recommenda- 
tions are addressed can, by themselves, put them 
into practice. Read these recommendations 
again and you will see that, basically, they imply 
a political will. Political will is the business of 
governments and not of international institutions, 
which are instruments of co-operation and not poli- 
tical entities. It is thus chiefly the responsi- 
bility of your governments to take the decisions 
by which your recommendations can be trans- 
lated into acts. 
ferent planes. 

al plane. 
tially with two major problems, viz. the appli- 
cation of science and technology to development 
and the rBle of science and technology planning 
in development planning. 
ly a matter for your governments. And it must 
be said in all frankness that if your governments 
do not do what is necessary, quite clearly any 
amount of external aid and co-operation agree- 
ments can have only a marginal influence. Since 
you are, first and foremost, the messengers of 
this Conference to your respective governments, 
I would urge you to tell them what the consensus 
of this Conference has been in regard to the ques- 
tions which have been discussed here. 

But, in addition to the decisions which have 
to be taken at national level, one should not for- 
get that governments are represented on region- 
al or international bodies and it is important that 
their representatives should everywhere be in- 
spired by the spirit of CA STAFRICA , whether in 
the Economic Commission for Africa, the Orga- 
nization of African Unity, Unesco or any other 
organization of the United Nations system. If 
they are not, all this machinery, whether region- 
al or international, whether forming part of the 
United Nations system or not, will to some extent 
be hamst rung. 

It is thus first of all to your governments 
that I appeal, through you, asking them to do all 
in their power to ensure that the wise recommen- 
dations which you have made to them are followed 
up in as concrete a manner as possible. 

To m y  mind, the most important decisions 

These decisions are on two dif- 

There are, first of all, decisions on a nation- 
Your Conference, infact, dealt essen- 

Now all this is entire- 

But 

naturally it would be inconceivable that I should 
not say something about the recommendations 
which you have made to Unesco. The very number 
of these recommendations, their importance and, 
on occasions, the difficulties they present show 
that you genuinely expect much of tne Organization. 
It can certainly feel some pride on this account but 
it must be admitted that the responsibility it en- 
tails is rather formidable. In any case, the de- 
cision on this point, as you know, depends on the 
Organization's governing bodies, the Executive 
Board and General Conference, to which, Ican 
assure you, I shall faithfully convey your wishes. 

In the last resort it is the General Conference 
which will decide on the actionto be taken pursuant 
to your report within the framework of the Orga- 
nization's general policy, either in the short or in 
the mediumterm. Various possibilities have been 
mentioned on this point and, only this afternoon, 
some speakers made a point of spelling them out. 
While not excluding these possibilities, I should 
like to remind you that every organization has its 
own structure and general policy, decided upon by 
its sovereign body, in this case the General Con- 
ference. 

For m y  part - unable to say in advance what 
these decisions will be and confining myself tomy 
ownlevel of responsibility - when with m y  advisers 
I examined and prepared m y  proposals for the 
Draft Programme and Budget for 1975-1976 I took 
CASTAFRICA into account as fully as possible, 
within the framework of budgetary possibilities 
whose limitations are known to all those who have 
attended the discussions of the General Conference. 
To the extent that these possibilities allow, I am, 
however, going to go through the proposals which 
I then made with a fine tooth-comb, so that they 
shall reflect your wishes as accurately as possible, 
and I shall take these wishes into consideration 
also in drawing up the document concerning medium- 
term planning. 

In addition, to satisfy your wish for co-operation 
in a regional framework, I intend, in the next few 
weeks, to invite m y  colleagues from the Economic 
Commission for Africa and the Organization of 
African Unity to examine with m e  the steps to be 
taken, either jointly or separately but in a com- 
plementary way, to follow upthe recommendations 
made by CASTAFRICA. This meeting, which I 
feel must take place not only in a spirit of confi- 
dence and cordial fellowship but also in a spirit of 
realism, bearing in mind the actual possibilities 
of each, should lead to a joint or co-ordinated 
strategy so that action can be taken on your recom- 
mendations at secretariat level. 

These are the only measures which I can take 
at present. I nevertheless hope that I have said 
enough to convince you of m y  sincerity. 

In conclusion, Mr. President, ladies and 
gentlemen, I should like to reassure you all of m y  
devotion and reaffirm here my complete faith in 
Africa's future and in the fraternal co-operation 
of Africa and Unesco. 
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Address by H.E. Mr. Doudou NIGom 
Minister of Education of the Republic of Senegal 

Mr. Director-General of Unesco, 
Mr. Deputy Secretary-General of OAU, 
Mr. Representative of ECA, 
Your Excellencies, 
Honourable Delegates, 
Ladies and Gentlemen, 

In his address to the Conference, the President 
of the Republic told of his faith in the effective- 
ness of science and technology harnessed to serve 
overall development, particularly development in 
Africa, saying: "For us Africans, science must 
be imbued with the human spirit". 

He thus set before CASTAFRICA the aim of 
reconciling the requirements in regard to scien- 
tific and technical research and the transfer of 
technologies from industrialized to developing 
countries with respect for the individuality arid 
peculiar characteristics of each of the States 
concerned. 

You have devoted your discussions to finding 
the most suitable ways of reaching this objective. 
The work of CASTAFRICA , which it is m y  privi- 
lege to bring to a close today, falls foursquare 
within the framework proposed by President 
Senghor. The resolutions and recommendations 
you have adopted bear eloquent testimony to the 
fact that your work has been fruitful and full of 
promise. 

Nevertheless, the conclusions of this inter- 
African meeting are only the first steps towards 
the integration of scientific progress with the 
overall process of our common development, a 
development which must not forget our t raditional 
values. 

Resolutions, in fact, do not always bring 
about change. For the necessary change to come 
out, we must all be moved by a common will to 
succeed and we must firmly resolve to consult 
together on a continuing basis with a view to 
achieving fruitful co-operation. 

Together, you have considered and discussed 
the problems raised by the development of a 
science strategy, Your conclusions on this point 
are unambiguous. You recommend that science 
and technology should be activated in such a way 
as to harness them to the economic and social 
development of our States. 

You have forcibly stressed the almost general 

lack of high-level scientific and technical person- 
nel in Africa and the vital part which African uni- 
versities must play in improving the situation. 
Bearing in mind the serious proportions of the 
brain-drain which you did not fail to emphasize, 
I have no doubt that our States, in the near future, 
will see that appropriate steps are taken to reverse 
the tide so as to attract and retain in our continent 
the specialists vital for its development. 

one of the phenomena that are modifying the struc- 
tures of African society. It is also something 
which our people want. As this desire grows, it 
appears increasingly necessary to take stock of 
the possibilities which science and technology can 
offer mankind in resolving both the problem of 
making education universal and that of fitting it 
for the task of preparing young people for life. 

human resources needed for the various steps en- 
tailed by the introduction of science and technology 
into our societies. 

For, although the organization of scientific 
research must be directed towards solving the 
immediate problems of development, it must also 
play a part in laying the necessary basis for mak- 
ing scientific culture generally available to the 
public at large. 

As tomorrow's research workers are still in 
the primary and secondary schools, it is vital for 
research establishments to give serious thought to 
the assistance which they can provide to scientific 
education in elementary and secondary establish- 
ments, in regard both to changing its content and 
to the scientific training of the teaching staff whose 
task it will be to teach the rising generation. 

The problems of scientific and technical co- 
operation gave rise to very useful exchanges of 
views. 
scientific and technical co-operation between 
African States while remaining receptive to all 
the contributions which world science can make. 
I hope that, on the occasion of CASTAFRICA 11, 
we shall be able to see that regional co-operation 
between our States has developed and grown stronger 
through the use of all available means by which 
we can be helped to progress together and more 
rapidly. 

The widespread development of education is 

The problem then arises of evaluating the 

You have reaffirmed your will to develop 
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Mr. Director-General of Unesco, 

By coming to Dakar to attend this Conference, 
you have shown the African Member States of the 
United Nations Educational, Scientific and Cul- 
tural Organization your desire to give science 
and technology in Africa the necessary impetus 
to spread their wings. W e  have pondered this 
together. W e  know we are working for future 
generations. 
happiness which are the foundations of the San 
Francisco Charter and the bedrock on which the 
activities of the various organs of the United 
Nations and its Specialized Agencies rest. 

Mr. Director-General, 

May they know that peace and 

I speak for all the delegations present here in 
expressing m y  gratitude to you for having stayed 
so long among us and for having made an invalu- 
able contribution to the discussions. 

M y  very warm thanks go to the Ministers and 
Heads of the various delegations who have directed 
the work of their delegations with so much skill 
and who have made such an effective contribution 
to the debates. 

The duties of the President of the Conference, 
the Vice-presidents and allits other officers have 
been very onerous, I should like to thank them 
one and all very sincerely for their hard work, 

tact and tolerance which have contributed to the 
success of CASTAFRICA. 

I must also thank the members ofthe Drafting 
Party and the Rapporteur-General for the quality 
of the reports they submitted within the time 
available. 

I should finally like to thank President Amadou 
Cis& Dia who made the Palace of the National 
Assembly available to us to assist our work. 
Neither must I forget to thank all those who, in 
any way whatever, have contributed to the success 
of the Conference. 

On behalf of the President of the Republic of 
Senegal and his Government, I must express m y  
sincere thanks to all those who have made 
CASTAFRICA a success, andmy country's grati- 
tude for the honour which you have done it by meet- 
ing in Dakar. 

This fresh start, whichcomes tenyears after 
the resolutions of the Lagos Conference, enables 
us to face the future with greater confidence and 
we hope that other meetings, similar to the one 
which is closing today, will continue to mark our 
road and enable us to see, day after day, what 
progress we have made along the path towards a 
better life for the men and women peopling our 
continent. 

CASTA FRICA Conference closed. 
It is with this hope that I declare the 
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S. Exc. M. Martin Bongo 
Ministre de 1'Education nationale et de la 
Recherche scientifique 

M. Marcel Ibinga Magwangu 
Conseiller B la Presidence de la RBpublique 
Directeur de l'enseignement superieur 

M. Franpois Owono-Nguema 
Secretaire dIEtat B la Culture et aux Arts 
Recteur de l'Universit6 nationale du Gabon 

M. Maurice Bouma 
Directeur de la recherche scientifique 

M. Michel Bekale-Emane 
President de la Cnmmission nationale pour 
1IUnesco 

Ghana 

1. 

2. 

3. 

4. 

5. 

6. 

Major R. J.A. Felli 
Commissioner of Economic Planning 
Ministry of Economic Planning 

Col. J. M. Hamidu 
Ghana Ambassador to Senegal 

Mrs. Mary Chinery-Hesse 
Principal Economics Officer 
Ministry of Economic Planning 

Mr. E. Lartey 
Director, Industrial Research Institute 

Dr. K. M. Sape 
Secretary 
Council for Scientific and Industrial Research 

Dr. S. La-Anyane 
Professor of Agriculture 
University of Ghana 

1. 

2. 

3. 

4. 

5. 

S. Exc. M. Jean Guede Lorougnon 
Ministre de la Recherche scientifique 

M. Saliou Tour6 
Conseiller technique 
Ministere de la Recherche scientifique 

M. Christian du Plessix 
Directeur des affaires scient ifiques au 
Ministere de la Recherche scientifique 

M. Touapri Joseph Zozo 
Attache de Cabinet 
Ministere de la Recherche scientifique 

M m e  Marthe Achy-Brou 
Conseiller technique du ministre du Plan 

KenyaIKenia 

1. 

2. 

3. 

4. 

5. 

6. 

H. E. Mr. Taita Towett, M.P. 
Minister of Education 

Mr. Harris Mutio Mule 
Deputy Permanent Secretary 
Ministry of Finance and Planning 

Mr. Hannington Fredrick Mtula 
Principal of the Kenya Polytechnic 

Professor Joseph Maina Mungai 
Deputy Vice-Chancellor of the University of 
Nairobi 

Mr. Joseph Nguta Kiio 
Under Secretary of the Ministry of Education 

Mr. Enan Wangai 
Senior Education Officer (Technical) 

Liberia/ LibCia 

1. H. Exc. Dr. A.E. Nyema Jones 
Minister of Lands and Mines 

2. Mr. EmmanuelO. Gardiner 
Assistant Minister of Sectoral Planning 
Ministry of Planning and Economic Affairs 

3. Mr. J.H. Deyior Wilson 
Assistant Minister for Science and Technical 
Education 
Ministry of Education 

Libyan Arab Republic/Rkpublique arabe libyenne 

1. 

2. 

H.E. Mr. Milad A. Schmeyla 
Under Secretary 
Ministry of Planning 
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2. M. Sidi Mohamed Ould Abderrahmane 
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3. Dr. Oumar Ba 
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3. M. Abdellatif Ben Abdeljlil 
Doyen de la Facult6 des sciences de Rabat 

4. M. Ouazzani Belmahi 
Professeur B la Facult6 des sciences de Rabat 

5. M. Jaafar Cherkaoui 
Directeur du Cabinet au SecrCtariat d'Etat 
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Dr. Lewis Kajera Mughogho 
Principal, Bunda College of Agriculture, 
University of Malawi 
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1. M. Sadou Galadima 
Directeur de 1'INDRAP 

2. NI. Kindo Aboubacar 
Inspecteur de l'enseignement primaire 

Nigeria 

1. Mr. G.A. Nwanze 
Deputy rermanent Secretary 
Federal Ministry of Education 

2. Mr. I. I. Inwang 
Adviser on Education (Technical) 
Federal Ministry of Education 

3. Dr. P.I. Amenechi 
Secretary 
Nigerian Council for Science and Technology 

Rwanda 

1. S. Exc. M. Jean-Marie Shingiro Mbonyumutwa. 
Ministre du Plan et des Ressources naturelles 

2. M. Pierre-Claver Iyamuremye 
SecrCtaire g6n6ral au minist&re de 1'Education 
nationale 

3. M. LCopold Gahamanyi 
Directeur g6nCral au minist&re de 1'Agriculture 
et de 1'Elevage 
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1. 

2. 

3. 

4. 
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6. 

7. 
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S. Exc. M. Djibril Sene 
D6lCgu.C gCnCral B la recherche scientifique 
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Ambassadeur, d6lCguC permanent de la r6pu- 
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M. Simon Pereira Barreto 
ORSTOM 

M. Oumar Ba 
Ingbnieur, Soci6tC nationale de, forages 

M. Bathily 
Facult6 des sciences juridiques et 6conomiques 

Dr Marie-ThCr&se Basse 
Directeur de 1'Institut de technologie alimentaire 

M, Olivier Bumel 
DGRST 

M. Louis Pereira de Carvalho 
Ministere de la Justice 

M. Mamadou Diagne 
SecrCtaire gCn6ral de la Commission nationale 
pour 1'Unesco 

10. Dr Kader Diallo 
Laboratoire national d'devage et de recherches 
vCtCrinaires 

11. Dr Samba Diallo 
Facult6 mixte de m6decine et de pharmacie 

12. M. Issa Diop 
Directeur gCn6ral de SENELEC 
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M. Baba Dioum 
urrecteur general de la Societe nationale de 
forages 

M. Louis Djigo 
Ministere de 1'Education nationale 

M. Djibril Fall 
Professeur, Facult6 des sciences 

M. Ousmane Fall 
Ministere du D6veloppement industriel 

M. Babacar Faye 
Ministere du D6veloppement industriel 

Dr Papa Gaye 
Directeur de la sant6 publique 

Dr Issa L8 
Facult6 mixte de mddecine et de pharmacie 

M. Abdourahmane N'Diaye 
Professeur, Facult6 des sciences 

Dr Lamine N'Diaye 
Ecole inter-Etats des sciences et medecines 
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Dr Faustin Sagna 
Laboratoire national d'6levage et de recher- 
ches v6t6rinaires 

M. Amar Samb 
Directeur de 1'Institut fondamental d'Afrique 
noire 

M. Mamadou Sarr 
DGRST 

M. Louis Sauger 
Directeur du Centre de recherche agronomique 

M. Landing Savane 
Direction de la statistique 

M. Hameth Seydi 
Professeur, Facult6 des sciences 

M. Karim Sidibr6 
Ministere du D6veloppement rural 

M. Laine Thiam 
Professeur, Facult6 des sciences 

M. Oumar Thiaw 
Directeur de la planification 

M. Moustapha Won6 
Ministere de 1'Education nationale 

Sierra Leone 

1. H. E. Mr. Augustine J. Sandy 
Minister of Education 

2. Mr. Julius E. Jonah 
Principal Education Officer (Technical Edu- 
cation and Science) 

3. Professor Ernest H. Wright 
Dean, Faculty of Pure and Applied Science 
Fourah Bay College, University of Sierra Leone 

4. Dr. Rogers A. D. Jones 
Acting Deputy Director 
Rice Research Station 
Ministry of Agriculture and NaturalResources 

Somalia/Somalie 
1. H. E. Mr. Mohamed Omar Jama 

Ambassador Extraordinary and Plenipotentiary 
to France and Permanent Representative of the 
Somali Democratic Republic to the European 
Common Market 

2. Mr. Hussein Kahin Deria 
Secretary-General of the National Commission 
for Unesco 
Ministry of Culture and Higher Education 

SudanISoudan 

1. Professor E. Nazeer Dafaalla 
President of the National Council for Research 

2. Dr. Abdalla Yacoub El Sammani 
Secretary-General of the National Council for 
Research 

Togo 

1. M. Emmanuel Yao Nambou 
Directeur de Cabinet du ministre de la Jeu- 
nesse, des Sports, de la Culture et de la Re- 
cherche scientifique 

2. S. Exc. N'sougan Ferdinand Agblemagnon 
Ambassadeur, d616gu6 permanent du Togo 
aupres de 1'Unesco 

3. M. Franqois Sedalo 
Charge de recherche B 1'Institut national de la 
recherche scientifique (sociologue) 

4. M. D a h  T6t6 Lawson 
Ingenieur g6ologue au Bureau national de 
recherches minieres 

Tunisia/Tunisie 

1. S. Exc. M. Driss Guiga 
Ministre de 1IEducation nationale 

2. M. AhmedBouraoui 
Directeur de l'enseignement sup6rieur et de 
la recherche scientifique 
Ministere de 1'Education nationale 

3. Dr Mohsen Kchouk 
Directeur de la Division de la pharmacie et 
des laboratoires 
Ministere de la Sant6 publique 
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4. M. Mohamed Skouri 
Directeur de la Divisian de la recherche 
Ministbre de 1'Agriculture 

5. M. Taoufik Ben Mena 
Directeur de 1'Institut de recherche scientifique 
et technique de Tunis Carthage 

United Republic of Tanzania 
Rkpublique-Unie de Tanzanie 

1. H.E. Dr. Wilbert K. Chagda, M.P. 
Minister for Economlc Affairs and Development 
Planning 

2. Mr. Martin Luther Kyomo 
Dean of the Faculty of Agriculture and 
Forestry, University of Dar-es-Salaam 

Associate Professor and Head of Chemistry 
Department, University of Dar-es-Salaam 

3. Dr. Maulidi S. Ntamila 

4. Mr. Peter lviwombela 
Acting Secretary 
Tanzania National Scientific Research Council 

5. Mr. wllliam Kabisama 
Inspector of Technical Education 
Ministry of National Education 

Upper Volta/Haute-Volta 

1. M. Jean-Baptiste Ilboudo 
Conseiller des affaires etrangereset Chef de la 
Division culturelle et scientifique 

2. NI. HarounaTraore 
Prof esseur agrege 

3. M. Siguigna Amadou Ouiminga 
Professeur de sciences physiques 

Zaire Republic/RCDublioiie du Zaire 

1. Citoyen Ngwete Kinkela 
Directeur general de l'office national de la 
recherche et du d6veloppement 

2. Citoyen Tayilo Dende 
Premier Secretaire pres 1'Ambassade du 
Zahe B Dakar 

3. Citoyen Banze Kik'ta 
Attach6 pres 1'Ambassade du Zarre B Dakar 

Zambia/Zambie 

1. Dr. D.S. Nkunika 
Secretary- General 
National Council for Scientific Research 

2. Mr. Nicholas E. Mumba 
Chief Agricultural R-esearch Officer 
Mount Makulu Research Station 

3. Mr. Willie Rutherlain Sweta 
Metallurgical Engineer 
Ministry of Mines and Industry 

Belgium/Belgique 

11. NON-AFRICAN MEMBER STATES (OBSERVERS) 
ETATS MEMBRES NON AFRICAINS (OBSERVATEURS) 

Federal Republic of Germany 
Rkpubligue fkdkrale d' Allemagne 

M. Jean Vanden Eynde 
At .ache d'ambassade 
Ambassade de Belgique, Dakar 

Brazil/Brksil 

Dr. Hans Joachim Walch 
Oberregierungsrat 
Division of Technology 
Federal Ministry for Economic Co-operation, 
Bonn 

1. M. Abilio Machado Cantuaria IndiaIInde, 
Diplomate, ministere des Relations ext6- 
rieures, Division d' Afrique Dr. Sivaramakrishna Krishna Subramanian 

Secretary, National Committee on Science and 
2. Dr Eduardo Rappel Technology, New Delhi 

Assistant du ministre du Plan 
Mexico/Mexique 

France 

M. Jean Sagui 
Conseiller culture1 pres 1'Ambassade de 
France B Dakar 

M. Jean Richaud 
Conseiller B la Mission d'aide et de cooperation 
pres 1'Ambassade de France B Dakar 

M m e  Daniele Bourgoin 
Adjointe au Chef du Dbpartement de l'enseigne- 
ment superieur 
Secretariat d'Etat aux affaires 6trang&res, 
Paris 

Ingeniero Aliber Guajardo- Canto 
Jefe de Organismos internacionales 
Comisi6n Nacional de Ciencia y Tecnologla 
Mexico, D.F. 

Sweden/Su&de 

Miss Helen Ohlin 
Research Policy Office 
Swedish International Development Authority, 
Stockholm 
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Union of Soviet Socialist Republics 
Union des rkpubliques socialistes soviktiques 

United States of America/Etats-1 Inis d'Am6riaue 

Mr. Alexei Ikonnikov 
Counsellor 
USSR National Commission for Unesco, Moscow 

United Kingdom of Great Britain and Northern 
Ireland/ Royaume-Uni de Grande-Bretagne et 
Wrlande du Nord 

Mr. Walter Thorpe Birrell 
Deputy Permanent Delegate to Unesco, Paris 

1. Mr. William H. Taft, I11 
Special Assistant to the Director 
Bureau of International Scientific and 
Technological Affairs 
Department of State 

2. Mr. J. Peter Dodd 
Embassy of the United States of America, Dakar 

Office of the Foreign Secretary 
U. S. National Academy of Sciences 

Agency for International Development 

3. Mr. Julian Engel 

4. Mr. Bill L. Long 

111. NON-MEMBER STATES (OBSERVERS) 
ETATS NON MEMBRES (OBSERVATEURS) 

Holy See/Saint-Siege 2. M. le professeur Louis Leprince-Ringuet 

1. s. Ext. Mgr Giovanni Mariani 
Nonce apostolique 

3. M. Rene Huchard 

IV. INTERNATIONAL ORGANIZATIONS 
ORGANISATIONS INTERN A TION ALES 

(i) .Organizations of the United Nations System (Representatives or Observers) 
Organisations du systeme des Nations Unies (Representants ou observateurs) 

United Nations/Nations Unies 
United Nations Economic Commission for 
Africa/ Commi s sion 6 conomiqu e des Nations 
Unies pour 1IAfrique 

1. Dr. David Wasawo 
Chief, Natural Resources Division 

2. Mr. Albert Mensah 
Economic Affairs Officer 

United Nations Industrial Development Orga- 
nization/Organisation des Nations Unies pour 
le developpement industriel 

1. Mr. Jean Arthur Tilot 
Senior Industrial Development Field 
Adviser attached to the Office of the Uni- 
ted Nations Development Programme in 
Dakar 

2. Mr. Assad Takla 

United Nations Development Programme1 
Programme des Nations Unies pour le 
developp em ent 

Mr. E.V. Furst 

United Nations Children's Fund/Fonds des 
Nations Unies pour l'enfance 

M. Knud Christensen 

United Nations Institute for Training and Re- 
search/Institut des Nations Unies pour la 
formation et la recherche 

1. Dr Davidson Nicol 
Directeur general 
UNITAR, New York 

2. Mr. Berhanykun Andemicael 
Fellow 

3. M m e  Michele Plom 
Assistante Dr Nicol 

International Labour Organization/Organisation 
internationale du travail 

1. M. Guy Motel 

2. M. Gabriel Feral 
Conseiller regional 

Chef, Programme des emplois 

Food and Agriculture Organization of the United 
Nations/Organisation des Nations Unies pour 
l'alimentation et l'agriculture 

1. Dr. A. Abraham 
Agricultural Research Officer 
FAO Regional Office for Africa 

Adjoint, Representant FAO 

Directeur de projet FPOIONU 

2. M. Jacques Adam 

3. NI. Roger Schwob 



World Health Organization/ 
Organisation mondiale de la sant6 

Mr. Louis Atayi 
WHO Representative 

International Atomic Energy Agency/ 
Agence internationale de l'6nergie atomique 

Mr. Oliver Lloyd 
Office of the Deputy Director-General for 
Technical Assistance 

World Meteorological Organization/ 
Organisation met6 or ologiqu e mondiale 

Dr. Hassam Taba 
Deputy Director of the Education, Training and 
Research Department 

Inter-Governmental Maritime Consultative Orga- 
nization/Organisation intergouvernementale con- 
sultative de la navigation maritime 

Mr. Ismaila Wade 
Member, Technical Co-operation Division 

(ii) Orher Intergovernmental Organizations (Observers) / 
Autres organisations intergouvernementales (Observateurs) 

African Development Bank/Banque africaine 
de d6veloppement 

M. Augustin Frederic Kodock 
Directeur adjoint 
DBpartement de recherche Cconomique 

Commonwealth Secretariat/ Secr6tariat du 
Commonwealth 

Dr. Lakshman Geore Ponnamperuma 
Special Adviser (Science) 
Commonwealth Fund for Technical Co-operation 

East African Community/ Communaut6 de 
1'Afriaue orientale 

H.E. Mr. W. W. Rwetsiba 
East African Minister for Communications 
Research and Social Services 

Commission of the European Communities/ 
Commission des communaut6s europ6ennes 

M. Fernand van Hoeck 
Directeur des services de biologie 

Joint Afro-1Ialagasy-3Iauririan Organization/ 
Organisation commune africaine inalgache et 
mauricienne 

1. M. Falilou Kane 
SecrCtaire g6nCral 

2. M. Frangois Nziengui 
Chef de service 
DBpartement des affaires cuiturelles et sociales 

The Arab Educational, Cultural and Scientific Orga- 
nization/Organisation arabe pour l'Cducation, la 
culture et la science 

1. M. Emile El-Kik 
DBl6gu6 de la Ligue des Etats arabes &Dakar 

2. Dr. Mohamed Saber Selim 
Director, Department of Science, ALECSO 

Organization of African Unity/Organisation de 
lWnit6 africaine 

1. M e  G. Kamanda W a  Kamanda 
SecrCtaire gCn6ral adjoint 

2. Mr. Abdel Hakim Abdel Razik 
As si stant Executive Secretary 

River Niger Commission/Commission du 
fleuve Niger 

Mr. E.M. Adegbulu 
Administrative Secretary 

(iii) International non-governmental organizations (Observers) 
Organisations non gouvernementales (Observateurs) 

Association of African Universities/ 
Association des universitks africaines 

M.E. Deganus 

Catholic International Education Office/ 
Office international de l'enseignement catholique 

1. 

2. 

NI. l'abb6 Kamiya 
Secr6tariat regional de l'enseignement catho- 
lique pour l'Afrique et Madagascar 

M. l'abb6 Lucien Basse 
Directeur de l'enseignement catholique 
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PART Two 

THE CONFERENCE'S ?RINCIPAL WORKING D O C W m  

The present document constitutes the main working paper of the Con- 
ference of Ministers of African Member States Responsible for the 
Application of Science and Technology to Development. 

The Ymee Chapters correspond to the three substantive items of 
discussion on the Provisional Agenda of CASTAFRJ-CA as follows: 

Agenda Item Eo. 

Chapter I. Trends of science and 
technology policies in the 7 
countries of Africa 

Chapter 11. New technologies: 
possibilities for their 8 
development and application 
in Africa 

Chapter 111. Scientific and technological 
co-operation in Africa 9 

A Table of Contents for each of the three Chapters is given at the 
beginning of the Chapter concerned. 

The Unesco Secretariat invited the participating African Member 
States to submit communications relating to scientific and technological 
co-operation in Africa. 
as an Appendix to the present document. 

A Summary of communications received is included 
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In presenting this main working paper to CASTAFRICA, the Unesco Secretariat 
doesnot purport to provide an exhaustive review of' the situation as regards pre- 
sent or f'uture possibilities for the application of science and technology for 
development in Africa. 

On the contrary, the aim is to discuss the main items of substance on the 
Conference's provisional agenda, singling out a few topics which seem of excep- 
tional importance, as a basis for the initiation of the discussions. 

In connexion with specific questions of interest, the reader may therefore 
wish to refer to other CASTAFRICA Conference documents, a list of whicn is 
given in Annex VI to the Final Report of CASTAFFUCA. 

Preparations for the conference were undertaken by the Director-General in 
pursuance of two resolutions adopted by the Unesco General Conference (resolu- 
tion 2.11, sixteenth session; 
resolution 2.3.4 adopted by the Executive Board at its 89th session. 

and resolution 2.121, seventeenth session), and of 

CASTAFRICA is a sequel to three similar science policy conferences at 
Ministerial level, respectively convened in Latin America (CASTALA, 1965), Asia 
(CASTBSIA, 1968) and Europe (BlINE3POL, 1970). The general aims of such confer- 
ences are to enable the participating Member States to: 

(i) exchange information on their national science and technology 
policies; 

(ii) improve the management of their science and technology policies and of 
their scientific and technological research and experimental develop- 
ment activities; 

(iii) promote scientific and technological research as an essential element 
in the cultural, sooial and economic development of nations; 

(iv) stimulate technological innovation with a view to increasing produc- 
tivity; 

(v) examine the rale of science and technology in government activity as 
a whole; and 

(vi) foster international co-operation to meet these goals. 

Finally, the reader might bear in mind that CASTAFRICA is but a step - 
doubtless justified and timely; 
cess of conceptualization and planning which African nations have engaged within 
the ambit of Unesco, by means of intergovernmental conferences at the level of 
ministers. 
and have a bearing on questions discussed by previous major conferences and meet- 
ings such as the followings 

but a step nevertheless - in the collective pro- 
The subjects to be discussed at CaSTAFRIcA are complex and multifaceted, 
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26-30 moh 1962 

3-12 September 1962 

17-24 March 1964 

Conference of African States on the Development 
of Education in Africa, Addis Ababa (convened by 
Unesco and the United Nations Economic Commission 
for Africa ) ; 

Meeting of Ministers of Education of African Coun- 
tries Participating in the Implementation of the 
Addis Ababa Plan, Paris, Unesco House, (organized 
by Unesco in co-operation with the United Nations 
Economic Commission for Africa); 

Conference on the Development of Higher Education 
in Africa, Tananarive (organized by Unesco in co- 
operation with the United Nations Economic Commis- 
sion for Africa); 

Conference of Ministers of Education of African 
Countries Participating in the Implementation of 
the Addis Ababa Plan, Abidjan (organized by Unesco 
in co-operation with the United Nations Economic 
Commission for Africa); 

28 July - 6 August 1964 lnternational Conference on the Organization of 
Research and Training in Africa in Relation to the 
Study, Convervation and Utilization of Natural 
Resources, Lagos (organized by Unesco in co- 
operation with the United Nations Economic Commis- 
sion for Africa); 

10-21 July 1967 

16-27 July 1968 

5-16 October 1970 

Symposium on Science Policy and Research Adminis- 
tration in Africa, Yaoundg, (convened by Unesco); 

Conference on Education and Scientific and Tech- 
nical Training inRelation to Development in 
Africa, Nairobi (convened jointly by Unesco and 
the Organization of African Unity, in co-operation 
with the United Nations Economic Cormnission for 
Africa); 

Regional Symposium on the Utilization of Science 
and Technology for Development in Africa, Addis 
Ababa (under the joint auspices of Unesco and the 
United Nations Economic Cmission for Africa). 

For their part, the Arab States, which include six countries in North Africa, 
have held the following conferences: 

9-13 February 1960 Conference of Representatives of Ministers of 
Education of Arab Member States of Unesco on the 
Needs for Educational Development, Beirut, 
(convened by Unesco); 



9-14 April 1966 Conference of Ministers of E&+cation and Ministers 
Responsible for Economic Planning in the Arab 
States, Tripoli, (convened by Unesco in co- 
operation with the League of Arab States); 

12-20 Jan~ary 1970 Third Regional Conference of Ministers of Education 
and Ministers Responsible for Economic Planning in 
the Arab States, Marrakesh (convened by Unesoo with 
the collaboration of the League of Arab States). 

In the text of the present document references to the above conferences and 
meetings are made by citing the place of the meeting and year when it took place. 
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INTRODUCTION 

1. 

policies in the countries of Africa. 

The present chapter is intended to facilitate discussion of item 7 of the 
CASTAFRICA provisional annotated agenda: Trends of science and technology 

2. 

occasion of CASTAFRICA and presented as volume No. 31 in the Unesco "Science 

Unless otherwise stated, the information contained in the chapter is drawn 
from related CASTAFRICA documents, particularly a book prepared on the 

policy studies and documentS" series, under the titie "National science policies 
in Africa". 

3. The first part of the chapter looks into the questions posed by science 
policy planning and policy-making in Africa. 

4. The second discusses the possibility that CASTAFRICA establish minimum tar- 
gets for scientific and technological development in Africa, to be achieved 

by 1980. 

5. A few comments as to the past and present might here seem in order, as a 
general introduction to the chapter and to the discussionsunder item 7. 

1. The past 

6. 
Of the continent's 30,320,000 sq.km. 

approximately 8,500,000 correspond to Northern Africa, typified by little and 
irregular rainfall. Southern Africa, mostly below the tropic of Capricorn, 
accounts for some 2,7OO,OOO sq.lun., and benefits from a sub-tropical climate. 
By far the most extensive part of Africa is, therefore, warm and humid Tropical 
Africa, with approximately 19,000,000 sq.h. comprising three 

Africa's past is characterized by a relatively low population density except 
in a few well-circumscribed areas. 

e ions of about 
equal size: Western Africa, Middle Africa and Eastern Africa $17 . 
7. By its huge territorial surface, Africa is therefore the largest continent 

by so e measure, if North and South America, and the USSR, are counted 
separately ?2 1 . In terms of land suitable for agriculture, existence of vast 
forests, potential for cattle raising and fisheries, energetic resources, and, 
last but not least, mineral deposits, Africa is, on the whole, a very wealthy 
continent. 

That is the reason why Africa came to be coveted. 

(1) The list of countries and territories for each of these five major regions is 
given in Table 2 of the Introduction to Unesco/document SPS/No. 31: "National 
Science policies in Africa", which forms a part of CASTAFRICA documentation. 
A graphic presentation of conditions in Tropical Africa is given in Tropical 
Africa an atlas for rural development, by H.R.J. Davies, University of Wales 
Press 1973 (published with financial assistance from Unesco). 

(2) United Nations, 1971 Demographic Yearbook, page 111. 



8. 

of the Nile came to be determined with precision only through the explorations 
of Livingstone and Stanley who were amongst the first foreigners who brought 
scientific knowledge, in the modern sense of the term, to the African hinterland. 

Until the nineteenth century Africa was but a very little known part of the 
worldas evidencedbythehctthat,after millenia of explorations, the sources 

9. By the end of the nineteenth century Africa had become the main area in which 
Anglo-French rivalry could be continued, and in the 1870s and the 1880s the 

Belgians, Italians and Germans also made their appearance on the continent. 
19% the only remaining politically independent cuuntry in Africa was Liberia, 
founded in 1847. 
10. The major event in the recent past of Africa has therefore been the process 

of accession to independence, starting with Ethiopia in 1941, Libya 1949, 
Morocco and Tunisia 1956, Ghana 1957 and then extending gradually to practically 
the entire continent. 

11. However, many of the African countries have retained close formal or informal 
ties either with the French Community, the British Commonwealth or Belgium. 

Until recent years, such scientific and technological activity as was undertaken 
in Africa was to a large extent an emanation of bilateral links with scientific 
institutions in non-African nations. 

By 

12. 

It is therefore not surprising that, lacking national scientists and engineers, 
the continent has depended and still substantially depends either on the importa- 
tion of the results of foreign R&D or on expatriate R&D scientists working in 
Africa. 

As will be seen from data given below, higher education in Africa was incip- 
ient indeed when independence came and is only now making solid progress. 

2. The present 

13. 

an aftermath of independence, have been in a position to carve out for themselves 
and for their peoples - however precariously - a place in world scientific 
endeavours. 

It is thus for the main part in the period that corresponds to the United 
Nations First Development Decade (1960-1970), that the African nations, as 

14. Quite logically, during the First Development Decade they concentrated on 
the strengthening of the infrastructure for the carrying out of indigenous 

R&D (particularly through the development of higher education, an aspect dealt 
with in paragraphs 48 to 53 of Chapter I); and by inserting, within the wheels 
of government, the Iinmcial means and institutional mechanisms required for the 
fruition and application of national scientific and technological policies. 

15. 

African governments. 

The problems associated with formulating and implementing a science and 
technology policy have in this way gained increasingly serious attention by 
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16. 

ally speaking the lack of any national machinery for co-ordinating and preparing 
such a policy. 
senior scientific and technical personnel, and inadequate training and research 
facilities. 

17. By the time of the Yaound'e Symposium(2) three years later, it was remarked 
that the most important result of the Lagos conference by that time had been 

the fact that many States had either set up or had reinforced their national 
agencies for science planning, decision-making and co-ordination. Much by then 
had also been done towards preparing and implementing a national science policy 
that was adapted to development needs. 

At the Lagos Conference (1964)'l) it was noted that African countries were 
handicapped by an absence of an adequate national science policy, and gener- 

In particular they were suf'fering from an extreme shortage of 

18. 

nery for policy-making and planning in science and technology, even though it may 
still be, as yet in an evolutionary or tentative stage. The contribution which 
science and technology can make to economic and social development, and the need 
for a well-defined science and technology policy by which to co-ordinate and 
guide research and other scientific and technical activities so as to maximize 
this contribution, is becoming ever more widely appreciated. 

In the intervening years since Yaound6 there have been further important 
developments, and most countries in Africa are working towards central machi- 

19. 

ical background which has led to the present situation, and to highlight trends 
for the future which are already in evidence. 

As an introduction to the subject of science and technology policy-making 
in Africa it may first of all be useful to recapitulate briefly the histor- 

20. Until the mid-l950s, at least, most of the African countries had colonial 

tions were largely confined to a limited amount of fundamental research of an 
essentially academic character and applied R&D in a number of agricultural and 
medical institutions. In the case of agriculture the work was chiefly related 
to export crops, and performed mainly by expatriate scientists. R&D related to 
manufacturing and extractive industries was very limited, as was any form of 
privately-financed R&;D (with some notable exceptions, such as the Mauritius Sugar 
Research Institute). 
of research, relied mostly on importing the improved technology resulting from 
research carried out elsewhere. 

or quasi-colonial administration and at that time the national R&D institu- 

Expatriate companies, in so far as they required the results 

21. 

at universities more into line with urgent national needs. 
making bodies" were set up to promote this process - one of the earliest (1959) 
being the Council for Scientific and Industrial Research in Ghana. 

Following independence many countries made attempts to expand and to afri- 
canize the existing Rgg network, part of this effort being to bring the work 

"Science policy- 

Final Report of the Lagos Conference, Lagos, Nigeria, 28 July - 6 August 
1964, Unesco, 1964, 102 pages. 
Unesco science policy studies and documents, No. 11, The promotion of scien- 
tific activity in tropical Africa: Transactions of the symposium on science 
policy and research administration in Africa, 1967, 111 pages. 



22. African countries are now at the beginning of a third phase, showing a more 
comprehensive interest in an integrated approach to the question of bringing 

science arid technology to bear on problems of national development and survival. 
Tentative moves are now being made by African countries towards seeking a proper 
balance, within national science policy bodies, between academic research under- 
taken in support of post-graduate education and training on the one hand, and 
development-motivated research and experimental development on the other. 
diture on R&D is steadily rising, and the qualified manpower for the two fairly 
distinct (but intercommunicathq$ aspects of this work is becoming increasingly 
available. 

Expen- 

23. 

the fruition of such a concerted policy is therefore the major issue of the first 
substantive item of the Conference Agenda. Some of the problems that should par- 
ticularly retain the attention of the Conference in this respect are discussed 
below. 

In conclusion to this Introduction, it may be said that many African countries 
are feeling their way towards a concerted science and technology policg and 

I, SCIENCE AND TECHNOLOGY POLICY-MAKING AND PLANNING IN AFRICA 

1. General concepts of science and technology policy 

24. 

tions become too advanced and crystallized. 

It seems advisable to consider the general concepts of gcience and technology 
policy, and to give this subject an early look before CASTAFRICA delibera- 

25. 

and what is technology, as seen from the policy-maker's point of view. 

A discussion of these concepts by the CASTAFRICA Conference might at the out- 
set be facilitated by drawing a clear distinction between what is science 

26. 

work as causal systems. 
essentially in the symbols of mathematics, science brings together bodies of 
knowledge in an effort to reconstruct the world a posteriori by the process of 
conceptualization. 
invent. 

In this connexion, science may be defined as mankind's organized attempt, 
through the objective study of empirical phenomena, to discover how things 

By means of rational and systematic thought, expressed 

The purpose of science is therefore to comprehend, not to 

27. Technology denotes the whole - or an organic part - of howledge that re- 
lates directly to the production or improvement of goods or services. 

&ginsers, whose tasks it is to apply technology in order to satisfy ooncrete 
human needs and wants, thus deal with the conception, design and use of new forms 
of equipment, machines or installations and with ensuring the most efficient ways 
of reaching well-defined social or economic objectives by such means. 
words, science can be schematically described as "know-why", while technoloay 
rather pertains to "know-how" . 
28. 

(often symbolized by the letter D), it is perhaps also advisable to attempt to 
define the meaning of the term "R&D" as here used. 

In other 

New knowledge being the product of research (often symbolized by the letter 
R) , and practical innovations being the result of experimental development 

The R (research) refers both 
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to scientific and to technological research. 
consists of the systematic use of the results of research and of empirical know- 
ledge directed towards the introduction of new materials, products, devices, 
processes and methods - or the improvement of existing ones - including the de- 
velopment of prototypes and pilot plants. It comprises the studies needed to 
ascertain the technical, social and economic feasibility, usef'ulness, accept- 
ability and profitability of the innovations. 

The D (experimental development) 

29. 

Thus, while science policy and technology policy may be differentiated concep- 
tually, in terms of research and development or transfer of operational knowledge 
they cannot be separated. 

It should be clearly understood, in the light of the precedhg definitions, 
that science and technology have nowerdays become very closely interlinked. 

30. 

perience, contends that science and technology grow separately, though a symbiotic 
relation between the two activities is recognized, 
true relationship between science and technology is not a serial or sequential 
one; 
side and stimulating each other. 

Let us now consider the chain of activity constituted by research, experi- 
mental development and production, One line of argument, based on past ex- 

According to this view, the 

it is rather an orthogonal one with science and technology going on side by 

31. The other line of argument claims that the comparison of the rate of growth 
of a particular field of lmowledge and application in each of the three links 

of the chain "research - experimental development - production", allows definite 
conclusions to be drawn. 
of knowledge have to be ensured in the technological sector than those for the 
corresponding production sector, and the corresponding fields of natural sciences 
in turn should develop at an even higher rate than the related technology, in 
order that the required intellectual driving force be maintained. 
approach implies a direct causality relationship between scientific research and 
experimental development, apparently conflicting to some extent with the 
"symbiotic" view described above. 

According to this scheme, higher rates of development 

This second 

32. In fact, the two approaches can be reconciled by considering the relation 
between scientific and technological research on the one hand, and experi- 

mental development on the other, as a double feedback system as illustrated in 
Diagram A below. 

33. 

search (new knowledge) is split into two parts: 
and cultural channels while the other feeds into technological development. 
Similarly the output from experimental development (new application) is split 
into two streams, one of which flows into industry and services, while the other 
flows back to research in the form of new and improved instruments, equipment, 
techniques, etc. 

The Diagram shows that there are independent inputs (ideas, empirical know- 
ledge etc. ) to research and to experimental development. The output from re- 

one which feeds into education 
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34. 

whole of the R89 operations leading to practical innovations in the productive 
sectors of the economy. 

It is thus obvious that the scope of science (and techno1op;g) p olicy is not 
restricted to the sphere of discoveries and inventions, but encompasses the 

W > 
W 
W 
(II w 
C 

- 
.- E 
2i 

,, n 
3 

35. 

technology policy in the sense of "technological choices for industry" which is 
in fact a part of industrial policy. 
policy-making" as pertaining to all research and experimental development (W) 
operations, including the related scientific and technological services (STS); 
it makes no difference as to whether the discipline concerned is biology, socio- 
logy, technology or any other of the numerous areas covered by modern research. 
This is particularly true of documentation and information services where it 
would be completely erroneous to try to separate out, as if they were two clearly 
distinguishable parts, what is "scientific documentation and information", on the 
one hand, from "technological documentation and information", on the other. 

While the concept of "science policy" is generally taken to cover all spheres 
of knowledge including technology, some authors have used the expression 

Unesco consistently refers to "science 

Independent input to , 
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36. 
heterogeneous that it would be unrealistic and nefarious, in this ambit, to try 
to establish watertight compartments between the natural, the social or the, tech- 
nological sciences. 

Furthermore, as shown in Diagram B (see page 88), the intercomexions between 
science policy and the main aspects of national life are so manifold and 

37. 

the CASTAFRICA Annotated Provisional Agenda (document SC/CASTAF'RICA/l Add. ) . 
As previously stated, it is hoped that the above considerations will facili- 
tate discussion, by CASTAFRICA, of the questions mentioned under item 7 of 

2. Relationship with overall national planning 

38. 
planning in both areas should be closely interlinked. 
that the policy-making bodies for national science and technology and the national 
development planning agencies must co-operate intimately with each other. 

It must be recognized that science and technology policy governs the "change" 
component of development in so many areas of social and economic policy that 

In practice, this means 

3. 

difficulties of communication. 

Since national planning agencies are generally run by economists, practical 
problems arise in such co-operation due to differences in time horizons and 

40. National development plans are typically concerned with short- to medium-term 
economic growth problems, rather than with the long-term issues of techno- 

logical changes and Africa is no exception to this pattern. Reducing the techno- 
logical gap that separates Africa from the highly developed countries certainly 
calls for imaginative application of science and technology, and it is the r8le 
of R&D to widen the range of options offered to the socio-economic planners in 
this respect. Science planning then becomes an integral part of overall develop- 
ment planning primarily characterized by its responsiveness to new bnowleclge, new 
information and changing circumstances. Such planning must at the w e  time re- 
cognize and take into account the fact that scientific research and the building 
up of scientific and technological institutions, with the manpower training which 
this implies, are long-term activities that are highly sensitive to erratic fluc- 
tuations of policy orientation or financial support. 

41. 

same language. 
inevitable that the economists have the final word, simply because they hold the 
strings of the money bag. 
economists right. Inversely, science planners may on occasion not be realistic; 
they may be seen, by the economists anyway, as speoial pleaders for their partic- 
ular fields of interest: one group of pleaders amongst many which are seemingly 
of equal weight. 

There remains the problem of communication. 
different motivations and working in different contexts, do not speak the 

Scientists and economists, with 

In the dialogue which must take place between them, it is often 

This "raison de force" does not always make the 

42. 

ledge of the planning techniques used by the economists. 
logy planning capability requires the training of a cadre of scientists and 
engineers in economic planning methods and in modern analytical techniques, 
systems analysis, operational research and so forth. 

Therefore, if science planners are to have credibility with economic plan- 
ners they must have both teohnical and economic literacy and possess a how- 

A science and techno- 





43. 

sary analytical teams required to support informed decision-making involving 
application of science and technology to development. In this regard it seems 
appropriate to stress that effective economic and science policies necessarily 
involve "horizontal" co-ordination of many activities cutting across the tradi- 
tional boundaries of government departments. 
discussion and participation in such inter-ministerial co-ordination - which will 
help to make decisions as acceptable as possible to all concerned - informal as 
well as formal mechanisms are needed which must be designed to suit the particular 
society concerned . 

CASTAFRICA may wish to recommend measures for the building up of such capa- 
bilities in African countries, and in particular the training of the neces- 

To ensure an adequate level of 

44. 

ning has been making quite remarkable progress, if only in certain African cloun- 
tries, during recent years. 
generally seen to have two main aspects: the long-term development of a national 
scientific and technological potential, and the most effective use of this poten- 
tial to meet development needs. It is accepted that a national science and tech- 
nology policy should be a reflection of long-term national goals and objectives, 
and of the overall 
these aims; and, also, that only within the context of such an overall plan can 
a valid science policy be formulated. 

When viewed from the two angles discussed above (i.e. the long-term and com- 
munication viewpoints) it can be stated that science policy-making and plan- 

Throughout the continent science policy is now 

economic and social development plan designed to achieve 

45. In practice, nevertheless, few countries in Africa as yet have a science and 
technology policy clearly formulated in these broad terms. They rather have 

an agglomerate of many partial and implicit science and technology policies, more 
or less co-ordinated at the centre. 
ning system, whether normative, instigative or exploratory(l), and to some extent 
is an inevitable consequence of the large number of controlling forces at play. 
The situation is however typically less complex in countries of Africa than in 
market-economy countries of Europe or North America because the financial control 
of indigenous scientific activities and of economic development is here placed 
largely in government hands, thus making a coherent governmental science and 
technology policy more feasible. 

This is substantially true whatever the plan- 

46. In conclusion on this question, it can be said that over the past decade 
the intellectual dimensions of African science policy have evolved from a 

primary concern with the allocation of resources for the support of basic research 
to a recornition of science and technology as key components in economic develop- 
ment. 
sections dealing with science and technology in their overall national develop- 
ment plans (Cameroon, Ethiopia, Senegal, Tunisia and Zambia). 
Plan includes research policy in relation to agriculture, and several others show 
an appreciation of the value of scientific research by making substantial finan- 
cial allocations. 

In any event, a few countries have already included special chapters or 

The Madagascar 

(1) Cf. document UNE%O/NS/ROU/234 (SC/WS/488) of 24 July 1972: 
Management by objectives in science policy. 

Section 111: 

https://unesdoc.unesco.org/ark:/48223/pf0000002123_eng
https://unesdoc.unesco.org/ark:/48223/pf0000002123_eng


47. 
of the key questions of science and technology policy, in the African context. 

Thus, assuming that suitable operative links can be established between 
science planning and national planning, CASTAFRICA may wish to turn to some 

3. Relationship with universities 

48. 

tion of R&D. 

49. CASTaFRICA will doubtless wish to discuss this question in some detail, not 
only because of its conceptual significance and implications, but because 

the simple fact is that research units and research workers in Africa are very 
often located in the universities and should be discharging extremely important 
functions within the development process. It is the universities which, within 
the national scene, must bring home the message - quite different from that 
arising from the economic-development-at-all-costs approach - that scientific and 
technological development is not an end in itself. Science and technology are 
essential factors in the process of the conversion and development of society. 
Social and economic considerations are basic to the formulation of plans which 
7 can and should be carried out in this field. 

An important aspect specifically reflected in Diagram B (outer ring) is that 
of higher education in its relation to science-policy-making and the execu- 

50. A specific aspect which might merit debate at the Conference is the need for 
an adequate amount of research in the field of the social sciences, and 

economics, to accompany the R&D effort within the exact and natural sciences. 
Only the universities are in a position to make a significant contribution to 
social sciences research in Africa, including educational, cultural and linguis- 
tic studies and research. 
brought out, to cite but one instance, during the Round Table on Regional Social 
Science Activities in Africa South of 

The fundamental importance of this aspect was vividly 

e Sahara, held at Lom6, Togo, on 2-6 
October 1972, under Unesco's auspices (3 . 
51. A f'urther question which warrants careful analysis is the voice which univer- 

sities have or should have in the proceedings of national science policy- 
making bodies. This is of importance because many basic questions arise in con- 
nexion with the integration of university R89 with the research needed for national 
socio-economic development, while, at the same time, safeguarding the principles 
of academic freedom. 

52. Finally, CASTAF'RICA might wish to examine the evolution of African higher 
education as it relates to the provision of R&D manpower. The data provi e 

below is intended to facilitate the discussion of this similarly salient issue i22f : 

(1) A description of the work done in this field by many African universities 
sometimes in co-operation with foreign universities, is given in Unesco docu- 
ment SHC/WS/272 of 3 November 1972: t'The situation and perspectives of 
social science in tropical and equatorial Africa", by the International 
Social Science Council. 
Data here given are a summary of more extensive information in document 
SC/CASTAFRICA/REF.l. 

(2) 
Figures are for 1969, 1970 or 1971. 

https://unesdoc.unesco.org/ark:/48223/pf0000001721_eng


There are, on the average, 480 students in higher education per one million 
inhabitants in the Unesco African Member States excluding Egypt. 
presents l/5th of the ratio for Asia (excluding Japan and China), l/lOth of 
that in Latin America and only 1/20th of that in Europe (excluding the USSR). 

This re- 

Over half of the students studying at national institutions of higher educa- 
tion are enrolled in the faculties dealing with humanities, education, fine 
arts, law and social sciences. 

mineering and agriculture are the smallest groups of study in most African 
countries (on the average 5.s and 4.8% respectively). 
has dire repercussions for the building up, within the African countries 
(Egypt excepted), of an adequate potential for industrialization, for the 
mechanization o griculture, and for economic growth and national develop- 

cultural sciences (barring exceptions such as Mauritius) is blatantly low 
for countries very largely dependent on rational utilization of land resour- 
ces for the production of food and of cash crops, as well as for the exploi- 
tation of forests. 

This fact, of course, 

ment as a whole SI7 . Similarly, the low percentage of students in the agri- 

One might be tempted to think that the above situation is righted to a good 
extent by large numbers of African students studying engineering, agriculture 
or medicine abroad. This is unfortunately not the case because the number of 
students abroad is, in absolute numbers, relatively small, and the distribu- 
tion by field of study of those who study at home and those who study abroad 
is not significantly different. 
study abroad is an essential supplement to local higher education, and that, 
in certain instances (Central African Republic, Dahomey, Gabon, Mauritius 
and Upper Volta) the number of students abroad is several times higher than 
those in national institutions. But, excluding Egypt, the total number of 
students from African countries studying abroad (in 50 selected countries 
of study) was only around 36,000 VS. 126,000 enrolled locally; 8 ratio of 
approximately 1 to 3.5. Egypt, where higher education is relatively well 
developed and the proportion of students abroad is considerably lower, brings 
tha ratio down, for the whole of Africa (excluding Southern Africa) to about 
1 to 9 (40,000 students abroad VS. 344,000 locally in 1969). 

It is a fact that for many African countries 

A further aggravating factor for scientific development, of a general nature, 
is that the number of graduates from national institutions of higher learning 
is very low if related to population. 
10 students graduate annually in twelve countries, and only in five countries 
does the ratio reach 20. Since no noticeable change has taken place in the 
composition of the student enrolment in recent years, the distribution of 
graduates by field of study is likewise fairly stable and no immediate relief 
is in sight for the shortage of scientists, engineers and medical doctors of 
African origin. 

For every 100,000 inhabitants, 5 to 

53. The above statistical facts and comparisons leave no doubt that the present 
situation of third-level education in the African Member States, with the 

possible exception of Egypt, is not encouraging in terms of the future development 

(1) In Asia, for instance, lC$ of total third-level students study engineering; 
in Latin America the proportion is 14% and in Europe it is 18%. 
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of R&D on the continent, even when taking into account the ratio of students 
enrolled abroad. 
will doubtless wish to consider in some detail so as to set sights for the future. 

This is a fundamental question which the CASTAFRICA Conference 

4, Scientific and technological potential 

54. 
main object of much of the Conference's documentation (cf. the list of CASTAFRICA 
documents in Annex VI of the Final Report) and no attempt will here be made 
to reproduce it. 

55. 

summary is thus provided below under four headings: 
finances; (0) R&D institutio s facilities and equipment; and (d) scientific 

CASTAFRICA has before it a wealth of information about Africa's scientific 
and technological potential (STP). Providing such data is, in fact, the 

A glimpse of Africa's STP, as it arises from the Conference's documentation, 
might however assist CASTAFRICA in its discussion of this question. A brief 

(a) R&D manpower; (b) R&D 

and technological information 'til 
(a) R&D manpower 

56. The R&D manpower situation in Africa may be summed. up as follows(2): 

In terms of the number of scientists, engineers and technicians per million 
population, a majority of the African countries possess but one-half to one- 
third of the corresponding numbers in Asia, and only l/3Oth of those in 
Europe . 
The number of scientists, engineers and technicians engaged in R&D in most 
of the countries does not exceed l@ of their total stocks, which is roughly 
comparable to the proportions of R&D scientific and technological manpower 
either in the developing or the developed countries of Asia and Europe. 

No African country has so far achieved the target set for the Second United 
Nations Development Decade within the framework of the World Plan of Action 
prepared by the United Nations Advisory Committee on the Application of 
Science and Technology to Dpvelopment (UNACAST): 200 research workers per 

(1) Few African countries have as yet carried out the inventory of their STP in 
an exhaustive way. 
SPS No. 15: "Manual for surveying national scientific and technological 
potential: 
Unesco, Paris, 1970, 251 pages. 
The data given in W s  section are taken, for the main part, from document 
SC/CASTAFRICA/REF.l "Statistics on R&D in African countries"; and from 
Chapter N of the Introduction to document SPS No. 31. The years to which 
the data refer are indicated in the source documents, and not repeated here. 
Most data refer to 1969, 1970 or 1971. 

Those who wish to do so might consult Unesco document 

Collection and processing of data; Management of the R&D system", 

(2) 
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one million inhabitants by 1980(1). 
for which data is available the ratio is less than fifty. 
closest to the target are: 
Senegal 77, Kenya 65, Tunisia 62, Congo and Ghana 60. 
include 
countries (e.g. Kenya) can represent up to 7C$ of the stock of scientists and 
engineers . 

In 24 out of 36 African Member States 
The countries 

Mauritius 137, Egypt 84, Gabon 81, Ivory Coast 78, 
Moreover, these figures 

persons of foreign nationality, which in the instance of certain 

Part-time scientific personnel appear to constitute a considerable proportion 
of total scientists and engineers in Rgg (48$, on the average, for all the 
countries surveyed) . 
Generally, natural sciences in Africa are represented by the largest group 
of R&D scientists and engineers (37% in total). 
of the total while engineering, which is the main group required for the 
tasks of adaptation of technology is one of the smallest R&D groups (s) and 
is mentioned in only 20 of the replies from 36 African countries. 

Agriculture accounts for 33% 

The higher education sector is the most important employer of R&D scientists 
and engineers in African countries: The productive 
sector employs 36% and the general service sector only 9%. 

55% of the total stock. 

The ratios of technicians per R&D scientist and engineer are different in 
the various sectors of RBCD performance. In higher education the ratio is 
0.6, in the productive sector 1.6 and in the general service sector 1.5; 
the average for all sectors is one technician per scientist or engineer. 
This is a rather low ratio by international standards, thus highlighting the 
shortage of technicians able to lend effective support to higher R&D 
personnel. 

R&D financirq 

Only partial data on R&D financing in Africa are available: 

Ten out of 20 African countries reporting on their level of expenditure for 
science and technology, in connexion with R&D, have reported tohat they have 
reached or surpassed 0.5% of their GNP for that purpose. It is not clear, 
however, whether these countries have reached the 0.5% target for R&D proper- 
ly speakinq incorporated by the United Nations General Assembly in the 
International Development Strategy for the Second Development Decade(2 1. 
seems probable that they are still below the 1% of GNP target proposed by 

It 

(1) Cf. World Plan of Action for the Application of Science and Technology to 
Develo ent, United Nations, publication 71.II.A.l8/Rev., New York, 1971, + p. 3. The corresponding targets proposed for Asia and Latin America were 
respectively 380 and 400 research workers per 1 million inhabitants. 
1967, most European countries had 1,000 or more R&D scientists per one million 
population and this figure has risen considerably since. 
Cf. International Development Strategy for the Second United Nations Develop- 
ment Decade (United Nations document ~/m/2626 (XXV), para. 61). 

As of 

(2) 
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WCAST(l) namely 0.5% of GNP for R8eD proper, the cost of related scien- 
tific and technological public services (STS) 0.5% of GMP). 

In most African countries government funds constitute the main source of 
Rgg financing, though only one country (Senegal) appears to identify R&D 
expenditure, in the national budget, as a separate global item (national R&D 
budget). 
play a major if not preponderant r8le in R89 financing. 
data for a small number of countries, the higher education sector, using its 
own resources, appears to contribute to total national R&D expenditure in 
widely varying degrees ranging from almost nil to a fairly sizable percentage. 

In some countries, however, the productive and/or service sectors 
On the basis of 

African R&D expenditure per RBJ) scientist/engineer, also on the basis of a 
small sample, appears to be in the range of $9,000 to $20,000; 
considerably below the world average of some $30,000. Almost the totality 
of available f'unds are spent on current expenditure, thus highlighting the 
difficulty of African nations to meet capital costs of R&D. 

that is, very 

58. The above considerations, and their institutional as well as numerical im- 
plications, underscore that the present situation of R&D in Africa comprises 

positive as well as negative factors which must be taken into account in planning 
for the f'uture. 

(c) R&D institutions, facilities and equipment 

59. 

RBJ) manpower and R&D financing. 

The institution-building implications of scientific and technological 
activity lend themselves less well to numerical treatment, than those of 

60. 

vey carried out by Unesco's Field Science Office for Africa, Nairobi, and pub- 
lished in 1970 under the title Survey on the scientific and technical potential 
of the countries of Africa (296 pages). 

61. 

722 institutions, with a total of 6,048 full-time and 5,045 part-time researchers, 
or 11,903 researchers in all; 
of the survey, almost the whole of Africa's STP, though it should be borne in 
mind that certain of the institutions are local branches of foreign institutions 
and that these, as well as some of the national R&D institutions properly speak- 
ing, are staffed largely by foreigners (expatriates). Also, some institutions 
may not have been identified or did not provide the information needed for the 
sumrey. 

With a view to CASTAFRICA, however, Unesco has striven to bring together the 
best possible documentation on the institutional aspect, by means of a sur- 

The survey comprises an inventory of the scientific and technical research 
institutions of 40 African countries. Individual entries are given for 

it can be taken that this represented, at the time 

(1) World Plan of Action, UNACAST, pp. 56-57. 



62. 

breakdown of the 722 above-mentioned institutions, by field of R&D work. 
effect, the intensity of attention which the individual institutions give to the 
various Scientific disciplines with which they deal, varies very considerably. 
Nevertheless, it is interesting to note the very large range of R&D questions 
already being dealt with by African institutions, as indicated below: 

Because practically every one of the R&D institutions conducts research in 
several fields at the same time, it is somewhat difficult to provide a 

In 

(1) 
Principal disciplines or Number of African institutions 
groups of disciplines working in the disciplines indicated 

Fundamental sciences 

Mathematics 
Atomic physics and nuclear physics 
The states of matter 
Physics (specialization not determined) 
Chemistry (specialization not determined) 
Nuclear chemistry 
Inorganic chemistry 
Organic chemistry 
Biochemistry, biophysics, cell biology 
Genetics 
General physiology 
Plant biology (botany, taxonomy, etc. ) 
Animal biology (zoology, taxonomy, etc.) 
Radiobiology 
Other biological sciences(ecology, 

conservation, etc. ) 

Earth and space sciences 

Geomorphology, geodesy, cartography 
Gravity, magnetism 
Mineralogy, petrography, etc. 
Geology, vulcanology, hydrogeology, etc. 
Palaeontology, palaeobotany 
Research on internal structure (seismology, 

Meteorology, climatology 
Hydrology 
Astronomy, astrophysics 
Oceanography 
Hydrobiology 
Other disciplines of earth and space sciences 

etc. ) 

34 
18 
20 
21 
51 
9 
30 
73 
53 
90 
82 
134 
130 
15 
122 

83 
44 
75 
log 
15 

31 
70 
48 
7 
37 
37 
4 

(1) Taken from pages 279-281 of the Survey on the scientific and technical 
potential of the countries of Africa, Unesco, 1970. 
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Principal disciplines or 
groups of disciplines 

Medical sciences 

General 
3hmizunental sciences 
Himan biology and anthropology 
Cantagious diseases and vectors 
Chemotherapy, antibiotics, antiseptics, 

Nutrition 
Water, soil and air hygiene 
Surgery 
Other disciplines of medical sciences 

medical chemistry, phamacology 

Food and agricultural sciences 

Soil management 
Agricultural hydrology 
Crop production 
Crop protection (general) 
Crop protection: agricultural entomology 
Crop protection: phytopathology 
Forestry and forest products 
Animal production and animal products 
Animal health 
Continental fisheries 
Maritime fisheries 
Human nutrition and food technology 
Application of isotopes as tracers in 
agriculture 

Fuel and power 

Power (general ) 
Thermochemical energy 
Hydroelectric power 
Nuclear energy 
Solar energy 
Electric power transmission 

Number of African institutions 
working in the disciplines indicated 

'177 
72 
36 

61 
54 
34 
46 
12 

179 
70 
192 
183 
83 
61 
60 
log 
84 
33 
20 
66 
23 

24 
20 
14 
7 
14 
8 



Principal disciplines or 
groups of disctiplines 

Number of African institutions 
working in the disciplines indicated 

Industrial research 

General 
Metallurgy: ferrous metals 
Metallurgy: non-ferrous metals 
Industrial chemical products 
Textile industry 
Mechanical engineering 
Electromechanical engineering 
Transport engineering 
Telecommunications 
Applications of automatic devices 
Wlilding and civil engineering 
Building materials 
Principal sciences applied in the 

Main building techniques 
building industry 

94 
13 
13 
16 
10 
8 
6 
8 
10 
10 
67 
57 
22 
21 

Economics 46 

Social and human sciences 

46 
38 

63. 

722 institutions surveyed, either full-time or part-time, as follows: 

The above information gathers meaning in the light of the distribution of 
the ll,Og3 research workers who, at the time of the survey, worked in the 

Fundamental sciences 
Earth and space sciences 

Full time Part time 
research research Total - 

655 1,643 2 , 298 
1,410 219 1,629 

Medical sciences 589 1,318 1,907 
Food and agricultural sciences 2,637 1,072 3,709 
Fuel and power research 87 62 149 
Industrial research 
Economics 

* 375 587 962 
79 18 97 * 

Social and human sciences 216 126 342 
TOTAL 6,048 5,045 11,093 

* 
In specific relation to the sciences covered by the survey (see p. 19) 
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publications, etc. 

The survey provides information for each institution, on a number of ques- 
tions, such as the extent of laboratories and experimental fields, library, 

Scientific and technological information 

65. In connexion with the STP, CASTAFRICA might finally wish to consider the 
problems posed by the development of the information resources which are an 

indispensable input to the formulation and application of science and technology 
policies. 

66. The important question of required international co-operation in this field 
is discussed at some length in Chapter 111, in connexion with the "World 

Scientific and Technical Information System" (UNISIST). In the national context, 
CASTAFRICA might wish to consider needs for the development of scientific and 
technological information and documentation services which are the point of entry 
for the transfer of information resources from abroad. These services are, at 
the present time, very little developed in Africa, though they are an indispens- 
able part of the national scientific and technological infrastructure. 

5. Objectives of science and technology policz 

67. Earlier science policy concepts somewhat optimistically assumed that if suf- 
ficient resources were devoted to building up and staffing scientific insti- 

tutions, these would have an almost automatic modernizing effect on industry and 
agriculture, and on society generally. It is now evident that this is simply not 
so. While in the deliberate application of science and technology to development 
we are still hampered by our inadequate knowledge of just how the system works, 
it is already apparent that the provision of scientific institutions does not in 
itself ensure an automatic contribution to development. "Science for policy" as 
a logical counterpart to "policy for science" was thus conceived. 

68. 

and technology make their impact on economic development. In past centuries 
science and technology have evolved almost independently of one another - old 
technology gave birth to new technology, while old science gave birth to new 
science. More recently a much closer interaction has been developing, though 
even now the relationship is not strictly sequential - scientific discoveries do 
not necessarily lead immediately to new technology, and technology improvements 
are most often based on long-known science or on advances in other fields of 
technology. 
are evidently closely interrelated, and without doubt scientific knowledge can 
and must be used to improve technology, which in turn is an important input to 
the production of goods and services. 

But even this concept is inadequate unless the picture is completed with the 
addition of technological innovation, the mechanism through which science 

But while science and technology cannot be considered a unity, they 

69. 

perimental development, and technological innovation (including technology import 
and adaptation) . While the process is theoretically divisible , in operational 
terms the different elements are tightly interlinked and virtually impossible 

In other words science and technology policy - in short often referred to 
simply as science policy - needs to cover the whole chain of research, ex- 
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to treat separately. 
of overall national policy - that part which consists in improving the resources 
available to science and in promoting technological innovation to attain national 
goals. 

Science and technology policy is in fact an integral part 

70. Alternatively, the application of science and technology to development can 
be viewed as a supply and demand situation through which the requirements of 

industry, or other sectors of national activity such as agriculture and medicine, 
are translated into a need for new knowledge, and the output of the R&D system is 
translated into possible economically or socially oriented applications. In this 
process demands are placed on the scientific community for new knowledge in applic- 
able form, and for certain scientific and technical services, 
science and technology then consists in influencing the demands which the produc- 
tion system places on the R&B system, Science and technology policy in toto must 
concern itself with both sides of the equation and with the interconnecting links. 

Policy-making in 

71. 

and to offer supporting scientific and technical services (STS) as well as the 
problems involved in putting these institutions to effective use. The design of 
such a network - or the rationalization of an existing network - requires deci- 
sions on the r̂ oles which the various units thereof are expected to play in rela- 
tion to national problems, and vis-&vis each other. Decisions will have to he 
made on the allocation of financial and human resources to longer range work, and 
the opportunities this may potentially offer, as against the immediate and pressing 
need to solve production and adaptation problems. 

Thus the range of interests covered under science and technology policy in- 
cludes the build-up of a suitable network of institutions to carry out R&D 

72. On the other side, the demand within productive sectors of the economy for 

goods or services at lower costs depends greatly on the political climate and the 
functioning of the economic system generally. 
on the degree to which entrepreneurs make use of science and technology to their 
competitive advantage. Given the right climate, demand can be stimulated in a 
variety of ways, including the enforcement of standard specifications, and the 
promotion of productivity improvement centres and consultancy services. Various 
incentive schemes, such as tax allowances, have been used to encourage the use of 
local research services. Significant price differentials for quality can stimu- 
late the use of improved technology in agriculture. These aspects are a necessary 
part of science policy-making and planning, with the aim of promoting both the use 
of scientific knowledge and technological know-how by the productive sectors and 
the development of science and technology tailored to the needs of the productive 
sector of the economy. 

new science or improved technology with a view to produce more and better 

In a market economy it also depends 

73. 

have to be deliberately developed to ensure adequate two-way communications, 
fostering of these mechanisms and ensuring that they work effectively is one of 
the major concerns of science and technology policy. 
are agricultural or medical extension services, which in a developing country may 
need to be matched by corresponding industrial extension services. 

Particularly in developing countries the linkage mechanisms between the R&D 
system and the users of research results are weak, and these vital linkages 

The 

Examples of these mechanisms 
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74, Also of direct concern to science policy-making and planning is the education 
system, which provides inputs to both producers and users of science and 

technology, and which therefore receives demands for skilled people from each 
side. 
ing of research scientists, but also with the much broader problems relating to 
the training and distribution of scientists, technologists, engineers and tech- 
nicians in production, marketing, and public administration, and most particular- 
ly the development of technologically-minded managers and entrepreneurs. 
general level of vocational training and the scientific awareness of the popula- 
tion as a whole are also highly relevant factors in making use of modern science 
or technology. 

Here again, science policy is concerned not only with the supply and train- 

The 

75. Thus science policy and education policy are closely interrelated, ideally 

gramme. Unless a nation has an adequate scientific and technological potential, 
arising from a well-conducted and persistent policy for science, it cannot reach 
the point where it can usefully apply a science for policy. 
76. The heart of the problem of building up of the national scientific and tech- 

nological potential is that of tracing pathways which will allow a country 
to develop them in such a way that it can yield the greatest possible benefits as 
seen from many standpoints - essentially, that of pursuing an expansion of know- 
ledge from a purely scientific point of view, or that of finding new solutions to 
more earthy and material issues which the nation must perforce faoe (pursuit of 
s oc i 0- economic "mi s s i ons " ) . 

representing two specific aspects of one single coherent development pro- 

77. For either of these tasks, nations must possess tools, and CASTAFRICA may 

possible and urgently, their means of maintaining permanent surveys of the 
national scientific and technological potential, in such a way that they can be 
used for the proper conduct of the national science 

wish to dwell on the need for the African nations to perfect, as soon as 

d technology policy in the 
context of the national overall development effort (3 . 
6. Government structures for science and technology planning 

and policy-making - The national R&J) system 
78. 

technology policy-making and planning, CASTAF'RICA might take up the question of 
the extent to which institutions for this purpose now exist in Africa, and seek 
to draw conclusions as to the present situation and desirable future trends in 
this field. 

Having cleared some of the main issues which have led governments to estab- 
lish formal (and sometimes even rather informal) structures for science and 

79. As has been pointed out, it is only in recent years, and generally not 

has received serious attention in the African countries. 
fore, the institutions and mechanisms for the planning of science policy and the 
management of R&D are found to be mostly in an evolutionary stage, often of a 

before their accession to independence, that the subject of science policy 
Not surprisingly, there- 

(1) Attention is again drawn in this connexion to the Manual for Surveying the 
National Scientific and Technical Potential, op. cit. 
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tentative nature, or even in sane cases totally lacking. 
be expected, bebaring in mind the organic relations between the science policy 
suitable for any particular country, and the political, social and economic 
conditions prevailing in that country at a given stage. 

This would certainly 

80. c ence policy structure 

cance of science and technology for their economic development as well as the 
great value of a purposeful science policy for co-ordinating their national re- 
search activities and for guiding them into those projects most likely to acceler- 
ate socio-economic development. The scarcity of resources - human, financial, 
institutional and informational - devoted to scientific and technological activi- 
ties, which is common to most of these countries, and explicitly deplored by them, 
is a factor which intensifies the necessity of using efficiently all available 
resources, thereby avoiding undue overlap or serious gaps in their national R8tD 
efforts. 

However, even those African countries where the 
appears weakest have expressed keen appreciation slf of the potential signifi- 

81. 

has elapsed since the Lagos Conference - by far the majority of independent 
African nations have moved to create policy-making bodies for science and techno- 
logy, and others have announced their intention to follow suit. 

The above remarks make the information in Table I all the more impressive 
and meaningful. In a very brief span of time - barely the one decade that 

82. 

In the affirmative, how? 
situation? The discussion of these problems might well be facilitated by consider- 
ing the results of a survey conducted by Unesco over the period of the First United 
Nations Development Decade (1960-1970) on the operational characteristics of the 
principal national science policy-making bodies existing in the Member States of 
the Organization. 

CASTAF'RICA will doubtless wish to consider, in some detail, the real meaning 
of the information contained in the Table. Are these institutions effective? 

If not, why? What can be done to improve the present 

83. As a result of this survey it became possible to conceive the national 
science policy structures as comprising the following four levels: 

84. 

level normally takes concrete form in the shape of a separate ministry (e.g. the 
Ministry of Scientific Research in Guinea and in the Ivory Coast), and/or a 
special council closely related to one of the highest government offices such as 
the Prime Minister or the President of the Republio as the case may be. 

A - first, top level at which planning and decision-making are undertaken on a 
comprehensive national scale and are co-ordinated inter-ministerially. This 

85. The second level includes bodies which promote, finance and co-ordinate R8eD 
within various sectors of the national activity. 

found at this level are Research Councils dealing respectively with sectors such 
as agriculture or medicine, and including among their members representatives 
from the spheres of soience, government and industry. 

Typical amongst the bodies 

(1) Cf. The National Summaries in Unesco document SPS No. 31. 
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86. The third level is that at which R&D is actually executed, thus covering a 
network of research institutions, special schools at universities, and 

centres of various kinds, the extent of this network normally increasing as the 
socio-economic development of the particular country proceeds. 

87. 

(for instance, meteorological services, geographical services, etc. ). 

The fourth level is that of the scientific and technological services re- 
quired for the execution of R8cD and for the production of goods and services 

88. 

accurate impression either of the efficiency of the institutions concerned 
(measured in exclusively scientific terms) or their effectiveness (measured as 
their contribution to the achievement of national goals) . 
must therefore be looked at and their performance evaluated in a systematic and 
operational manner. 

A mere comparison of the extent to which institutions exist at the above- 
mentioned four levels in each African country, is not likely to provide an 

These institutions 

89. 

which CASTAFRICA may wish to consider, as they apply to the African nations. 

Beyond the governmental structures just referred to in a static way there is, 
of course, the national R8cD system as such, the dynamic characteristics of 

90. 

assessing the information contained in the National Summaries. 

This system can be cybernetically described in terms of "black boxes" and 
interconnexions, as shown in Diagram C which can be used as a basis for 

91. It will be observed that, within Zone I of the diagram, the national develop- 

tional science policy body, the means or resources at the disposal of the national 
research institutions. 

ment plan and State budget determine, in close collaboration with the na- 

92. 

tion. 
endorsed by the government in the same way, and are then injected into the RBCD 
system as "directives", in the form of instructions or recommendations. These 
directives" are transmitted for execution: 

Once approved by the government, these resources are fed into the R&D system 
as "energytt, mainly in the form of manpower, funds and scientific informa- 
The general objectives of the national research efforts are determined and 

11 

to the authorities responsible for making resources available; 
to the institutions responsible for sectoral promotion of W, for perform- 
ing R&D, and for providing services for R&D. 

and 

93. 

This is exactly what happens in certain African countries when the government's 
financial and budgetary machine is not yet sufficiently run in and where, as a 
result, the ministry of finance (or the comptroller of the budget) arrogates to 
itself, on "technical grounds", the right to block the execution of science policy 
decisions taken by the government as a whole. 

This "transmission and clutch" constitute valve V in the cybernetic diagram. 
If the valve jams, the whole science policy operation remains a dead letter. 
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94. 

services which lend support to R&D. 
tion, storage and dissemination of research results, including their "packaging" 
in a form ready for immediate practical application. 

Zone I1 in Diagram C covers both the work of the national research units and 
research workers, as well as the work of scientific and technological public 

Also included in this zone is the publica- 

95. Zone I11 comprises the users of R&D results, both scientific and technologi- 

can be seen whether the national R&D system is ultimately justified and its 
effectiveness gauged. 

cal; this is where the new knowledge is applied in practice and where it 

96. Mention should also be made here of an aspect of salient interest to develop- 
ing countries - that of "transfer of technoloa" - since they are so highly- 

dependent on the production of technology in the industrialized countries. The 
mere importation of technology may be termed "horizontal transfer of technology", 
as opposed to the "vertical transfer of technology" which comprises the transfer 
of scientific and technological knowledge through the whole - or part of - the 
chain of operations that go from f'undamental research to the actual production 
of goods or services, as depicted in Diagram C. 
developing countries, comprises two channels of transferring foreign knowledge 
to a country, which can respectively be labelled "packaged", and "unpackaged". 
Whereas packaged transfer goes directly to the users (for instance, in the form 
of "turn-key" industries), the unpackaged transfer enters the national system 
through national research units which analyse, assess and - if need be - adapt 
the imported knowledge to local conditions. 

The situation, as it applies to 

97. 

level (for locally developed knowledge), and at the international level (for im- 
ported knowledge). It would be normal to expect users dependent on "packaged" 
transfer to address their feedback mainly to the foreign purveyors in order to 
allow them to f'urther improve their technology so as to fit better the local con- 
ditions and needs of developing countries. 

98. 

because of the fact that technology is admittedly incipient in the region, while 
Zone I11 is mainly dependent on "horizontal transfer of technology". This is an 
important aspect in the African context which should be borne in mind during the 
analysis of national R&D systems. 

It is important to note that "feedback" from the users to the purveyors of 
scientific and technological knowledge should take place both at the national 

A concluding observation is that - in Africa - Zones I and I1 in Diagram C 
predominantly cover research, rather than experimental development, primarily 

7. Efficiency and effectiveness of R&D 

99. 

that of the efficiency of the African research units and the effectiveness of the 
R&D system as a whole, in terms of application of the results which it produces. 
These concepts have particular relevance in a developing country, where the 
government and the public are entitled to bow whether their limited resources 
are being properly used. 

On the basis of the foregoing considerations, CASTAFRICA may wish to devote 
a part of its time to discussion of a f'urther important and related question: 

Although African scientific and technological potential 



has been growing rapidly and is already reasonably strong, the available resources 
are still far below those in other parts of the world. This drives home the 
importance of using them to best advantage. 

100. However, much discrimination is called for in applying the notion of effic- 
iency to research. While RBeD and the related scientific activities have 

become of national importance, especially in relation to economic development, 
R&D cannot be placed on the same footing with the production of goods and ser- 
vices, since the results of scientific activities are, by their very nature, sub- 
ject to a long-term uncertainty inherent in the exploration of the unknown. 
Furthermore, such activities do not lend themselves to an assessment of input- 
output ratio, whether qualitative or quantitative. 
enough; 
for some time to come. 

Input can be measured easily 
but measurement of R&D output is likely to defy econometric calculations 

101. 

might theoretically be expected of it, given the resources employed. 
this concept does not take into account the users of the new lmowledge thus 
acquired, it is by far the most interesting aspect to the scientist at the bench, 

By the "efficiency" of the R&D system is meant the ratio of the new scien- 
tific or technical knowledge actually produced by the system and that which 

Although 

102. 

three criteria are relevant to its assessment: 

The "effectiveness", on the other hand, is concerned with the "benefits" 
which may be expected from investment in the national R&D system. At least 

(a) the cost/benefit ratio of research and the application of its results; 

(b) the social benefits (including security and quality of life) that may 
be derived from application of the results; 

(c) the scientific and technological value of the results, which can be 
roughly appraised by the citation index of publications and by pur- 
chases of patents and licences. 

103. 

and cultural prestige redounding to the whole nation is amply satisfying when 
important discoveries are made in the country and recognized at international 
level by the award of prizes or honours. 

The results of fundamental research do not constitute "prorietary knowledge"; 
but governments and public consider that the pay-off in terms of scientific 

104. 

effectiveness are evidently bound up with the proper working of these institutions 
and of the services responsible for the dissemination and utilization of the 
results. 
management. Research leaders even in industrial laboratories tend to be highly 
science-oriented and have a limited awareness of the economic factors affecting 
the industry they are intended to serve, such as for example price-quality-market 
relationships. 
arbitrary. 
velop management systems whereby senior research personnel are obliged to go more 

These concepts can be applied not only to national R&D systems, but to 
individual organizations within the system. The system's efficiency and 

At the zesearch unit level a key issue is the quality of research 

Under these circumstances research programming can be rather 
Without attempting to fetter research leaders, it is useful to de- 

108 



or less thoroughly through the discipline of defining their objectives, justify- 
ing their requests for budget allocations, and accounting for their subsequent 
performance. 
sonal contact with their industrial clients or potential clients, as through 
joint management training courses or liaison officers attached to research units. 
Zn many ways this problem can be regarded as a special case of the more general 
management problem discussed below. 

It may also be advisable to bring research staff into closer per- 

1%. CASTAFRICA may wish to consider recommendations for action likely to pro- 
pagate, in Africa, the concepts of efficiency and effectiveness in science 

and technology. A clarification of these notions, as they apply to the manage- 
ment of R&D on the continent, might first be sought through appropriate workshops, 
symposia or other meetings. 

8. National scientific and technological 
public services (Se=) 

Before attempting to round up some of the social, cultural and economic 
constraints to scientific development in Africa, the present section draws 

106. 

the attention of CASTAF'RICA to the basic importance of national scientific and 
technological public services (STS) . 
107. 

ties. They include mapping and surveying facilities, indispensable for formulat- 
ing cogent national plans, scientific information and document services, vital 
for horizontal technology transfer, and testing and analytical services, standard- 
ization and metrology. 

During the first phase of industrialization a key rele falls to these sup- 
porting services, which form the essential infrastructure for modern activi- 

Industrialization is impossible wi h ut this supporting 
infrastructure, yet it often receives inadequate attention 117 . 
108. 

and in particular about their functioning in a particular socio-cultural-economic 
environment. 

It is apparent that much remains to be learnt in general terms about the 
operation of the scientific and technological public services in Africa, 

109. It would seem obvious that CASTAFRICA, after considering the importance of 
the STS, will wish to examine possible measures for their strengthening and 

developmen-t in Africa. 
African co-operation, than to the building up of national R&D systems, because 
the data and information which must be gathered and diffused by the services often 
extends beyond the national frontiers (e.g. meteorology). The question is there- 
fore also dealt with in some detail in Chapter I11 of the present document, which 
deals specifically with inter-country and international co-operation. 

This aspect is more closely related to necessary inter- 

(1) An illustrative list of these services is given in the World Plan of Action 
to Development, United Nations, 



9. Social, cultural, economic and management constraints 

110. In conclusion, CASTAFRICA might consider some of the constraints which 
Africa faces in its scientific and technological development effort. 

Development has been appropriately described as the result of two simultaneous 
processes, growth and change, either of w 
the application of science and technologyfi). While in the process of economic 
growth, science and technology contribute mainly through increases in efficiency 
and improved productivity, perhaps the most important and far-reaching effects 
of science and technology are to be found in the change component of development. 

ch can be decisively influenced by 

111. In most developing countries, lack of scientific knowledge and technological 
know-how are rarely the key critical limiting factors - the main obstacles 

to change are economic and social, including education and general level of skills, 
communications between different social groups, the acceptability of new ideas, 
administrative effectiveness, entrepreneurial spirit of industry and political 
leadership. Social, cultural and religious traditions are often powerful and 
positive barriers to change, and sustained economic growth may require extensive 
and intensive changes in human value systems and attitudes, as well as in social 
and political structures. 
science and technology make a really effective contribution. 

Only within this broader context of development can 

112. 

with clarifying and preserving their social and cultural identity, and with pro- 
tecting and improving the quality of life of their inhabitants. African countries 
are clearly not likely to be content to become faceless imitations of other so- 
cieties, and they will each individually have to come to terms with the social 
impact of modernization. Whether in terms of technology or international rela- 
tions. However, as a common denominator most countries usually seek improvements 
in material living conditions, through increases in the production of goods and 
services per head of population. 
primary objective of most governments in Africa. The probl&n is to find an 
acceptable compromise between economic and social change, seen not as a static 
situation, but one which is inevitably in a continuous state of flux. 

Evidently much will depend on the development goals which a cowltry sets 
for itself. Most countries are increasingly - and understandibly - concerned 

Economic growth is still a primary, if notthe 

113. Economic and social change in Africa depends primarily on the actions of 
the various constituent countries themselves, and in particular on their 

peoples and their governments. The successful achievement of the conditions for 
speedy overall development is possible only if this is accepted as a priority 
objective, and if governments pursued stable policies directed towards this end. 
In any event science and technology alone c m  make little contribution without 
the will to progress, and the opportunity and organization to use them. 

114. Speaking more generally still, it seems unlikely that development can be 
achieved and social change accepted without building up a certain minimum 

of scientific culture. 
ing of scientific methods and their applications at the adult level, through 
adequate provisions within the educational system. 

This may involve fostering a wider and deeper undertand- 

-~ 

(1) Ref. CASTASLA, Science in Asian Development, p. 99 et seq.). 

110 



115. The level of scientific literacy of the fut,ure adult population will depend 
largely on early exposure to science. The immediate impact of science on a 

society is manifested as a change in technology. 
the way men make their living, their social habits, their whole way of life, and 
is inevitably therefore disruptive of established attitudes and practices. All 
societies tend to resist this change and preserve the status E. The capacity 
of a society to assimilate new technology depends on both its capacity to adapt 
tke technology to its 0-wn conditions and its capacity to adapt itself to the needs 
of technology. 

Technological change affects 

116. Though the situation is slowly changing, at this stage of African develop- 
ment most of the new technologies will come from abroad. The obstacles to 

the transfer of technology from one culture to another, and specifically from 811 
industrialized developed country to a less developed country, are as yet little 
understood, as equally are the best means to overcome them. 

117. Although the process of technology transfer itself'') is nowadays better 
understood and in no ways different in essence according to the regions 

considered, it remains to the Africans themselves to determine how technology 
must be tailored to suit their own set of social and cultural conditions, or, 
alternatively how these local conditions must be changed to allow new technologies 
to be assimilated. 
assessment; that is, analysing the social and cultural implications of techno- 
logical development, they will be in a very vulnerable position, with serious 
potential consequences. 

Unless the Africans can create a capability for technological 

118. The social climate will have a strong determining effect on the direct 
proponents of technological change: the scientists and technologists. The 

supply and the quality of scientists and technologists will depend not only on the 
educational system, but also on social attitudes towards their work. 
social as well as scientific, may be critical and special incentives and rewards 
may be needed to attract the most able people into these careers. The factors 
which affect the productivity of expensively-trained scientists and technologists, 
and the preferences they exhibit for particular fields of work, may also merit 
close examination. 
the ideal situation, whereby scientists are motivated to work in fields which 
coincide with the national interest, and above all, to stay in their country 
instead of succumbing to the temptations of international brain-drain. 

Status, 

A better understanding of these matters might help to induce 

119. Among the economic constraints, CASTAFRICA may wish to examine in the first 

may severely restrict the scope for exploiting modern science and technology in 
practice. 
ence farming, small indigenous workshops and large expatriate trading/manufacturing 
concerns. 
improved productivity which technological change allows can be properly exploited 

place some of the problems posed by the existing economic structures which 

It is not easy to induce technological change in a context of subsist- 

It may well be that the full potential for increased production and 

(1) The greater part of Chapter I1 below is devoted to the technical aspects 
of technology transfer and to the barriers that hamper such transfer in 
Africa, in connexion with the implantation of new technologies. 



only in the context of structural changes in the economy and modified economic 
policies. 
to request the Organization of African Unity to prepare a special study on 

These questions are so important that Unesco has deemed it necessary 

"The propagation of new technologies in Africa" which is submitted to the Confer- 
ence as document SC/CASTAFRICA/Ref.3. 

120. 

Agricultural production needs to move from subsistence or semi-subsistence farm- 
ing to a more flexible, market-oriented, increasingly specialized organization, 
with increased yields from land and labour, which will be able to meet the widen- 
ing nutritional needs of a growing population, increasingly urban, to provide raw 
materials for industry and a market for industrial products, and to contribute to 
foreign exchange earnings through exports and increased local value added. 
industry, expansion must be accompanied by productive employment and growing 
incomes, with an ability to supply domestic demand but also to move into inter- 
national competitive markets. To these ends structural change and technological 
change must move in unison. 

121. Similarly, there is a whole array of government policies - labour, fiscal, 
financial, trade, etc. which should ideally be harmonized with science and 

technology policies. In practice there is often a failure, in advanced countries 
as well as developing countries, to take into account the implications of econ- 
omic and other policies, usually adopted for other purposes, on the viability and 
direction of the science and technology effort. 
policy makers to publicize these implications because the economic system does 
not only affect the possibilities for the application of science and technology, 
but it also largely determines the structure of the R89 system. 

In terms of the two main production sectors, agriculture and industry, 
structural changes may be required both within and between the sectors. 

In 

It is a task of the science 

122. In developing countries, where the local private sector is not yet motivated 
nor equipped to do research, the governments have necessarily a r81e to 

play, building up an adequate network of research institutions, with supporting 
technical and scientific services, almost entirely government financed (though 
there are notable exceptions) based both on bilateral and international financing. 
In this connexion, the United Nations Advisory Committee on the Application of 
Science and Technology has requested Unesco to assist the developing countries 
on their request, to determine their institutional needs in science and t c 

An analysis of the first results of these surveys, carried out in 20 African 
countries over the years 1971-1973, will be made available to CASTAFRICA as a 
conference room document. 

logy as they relate to the national socio-economic development objectives byo- 

123. Finally, in connexion with constraints, CASTAFRICA may wish to discuss some 

cation of science and technology in Africa. 
proper application of modern management techniques may have more far-reaching 
effects than the application of the natural sciences. 

of the managerial barriers which stand in the way of a more extensive appli- 
It is nowadays recognized that the 

It has been said that high 

(1) Cf. 
Development, United Nations, New York, page 71-72, 

World Plan of Action for the Application of Science and Technology to 
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quality management is a sine E a  non for an effective science and technology 
policy, the examples of the Federal Republic of Germany and Japan, where the R&D 
investment wasproportionally less than in many other market-economy countries 
while their rate of development remained substantially higher in the same period, 
have done much to focus attention on the need for high quality management. 

124. Yet for a wide range of social, cultural, historical and other reasons, the 
key rale of management is still not sufficiently recognized in Africa. The 

socio-cultural constraints affecting the attitudes to management and the attitudes - of management are worthy of serious study. 
adapted to suit particular African circumstances just as any other form of im- 
ported technology. Long-term improvements in management practices in the field 
of science and technology and their application to development needs to be sup- 
ported by systematic research on the management process, managerial behaviour and 
training methods. 

Managemzt techniques may nee6 to be 

125. At the same time, it is also important to encourage the development of 
entrepreneurs able to recognize the possibilities offered by a new idea or 

new techniques, and on this basis to set up a new enterprise, public or private. 
An entrepreneurial spirit is probably not something which can altogether be 
taught, but latent abilities can be brought out and strengthened by various train- 
ing methods, and by measures to induce a more favourable environment. 

11. QUANTTTATIVE TARGIB'S 

126. 

the present Part turns squarely to the question of whether the Conference is in a 
position to attempt to establish some basic targets which might guide governments 
in their efforts to promote national scientific and technological development. 
While the targets are, of necessity, quantitative, they do have direct institu- 
tional implications which are implied in what has been said in Chapter I and 
should be kept very much in the forefront of thinking about the justification for 
the setting of targets. 

Whereas Part I of this Chapter has attempted to provide a conceptual basis 
for CASTAFRICA discussions under item 7 of the Provisional Annotated Agenda, 

127. 

resources for R&D, 
(d) scientific and technological equipment, and (e) general financial implica- 
tions. 
but, if it should be possible to establish numerical points of reference for their 
future evolution, the institutional and other implications will be at least 
tangentially covered. 

In going about this work, CASTAFRICA may wish to split its debate into five 
parts dealing respectively with (a) financial resources for RgcD, (b) human 

(c) ratio of technicians to R&D scientists/engineers, 

These are but five facets of the many which intervene in R W  development, 

1. Financial resources for R&D 

128. 

allocate for a particular purpose. 

It is well to consider the financial aspect first because, in theory at 
least, money is the one thing that governments could overnight decide to 
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129. In practice, the African nations, as all developing nations, have to face 

which CASTAFRICA might ask itself therefore is: .At the present Juncture, what 
is a reasonable level of national expenditure on R&D, as measured against the 
national GNP, on the one hand, and against the national budget, on the other?(l) 

extremely grave financial constraints, and stringencies and the question 

130. The answer to the first and second parts of this question present quite 
different facets which merit consideration. 

131. 

all sectors of national activity, including foreign-owned or directed enterprises 
which may have little or no connexions with national development planning or 
government. 
that 10 out of 20 African reporting countries have indicated that they are now 
spending 0.5% or more of their GNP for R&D and STS. Furthermore, it is perfectly 
clear, from the analysis which has been made of the situation of higher education 
for Africans, that R&D work in Africa, financed from abroad, cannot be dispensed 
with. CASTAFRICA may even wish to consider the drawing up of recommendations for 
an expansion of such valuable outside inputs. But, if it does so, it should also 
try to recommend a proper dosing of the indigenous effort as compared with inputs 
received from the outside. 

In so far as expenditure expressed as a percentage of GNP is concerned, it 
should be recalled that the GNP is made up of contributions emanating from 

This explains, in part, (Cf. paras.57-58 of this Chapter) the fact 

132, This last aspect is related, of course, to the possibility for the CASTAFRICA 

budget should make room for RtIB financing and incentives. 
in most African countries, government f'unds provide over 5% of R&D financing, 
but there are a number of exceptions and the likely consequences of a shirking of 
government responsibility in this connexion might be usefully discussed by the 
Conference. One course, following the example of certain of the industrialized 
countries, might be to recommend that all funds allocated by governments in the 
national budget be grouped under a special, separate heading, thus constituting 
the "national R&D budget", which should represent a certain minimum percentage 
of the total national budget. 

Conference to draw up recommendations as to the extent to which the national 
It is known(2) that, 

133. A further related question, in the context of R&D f'unding within the national 

Data on this aspect is unfortunately not available, except for the five countries 
cited below, for which the percentage of R&D expenditure (both total and current), 
accounted for by higher education was as follows: 

budget, is that of the -ding of R&D undertaken by the national universities. 

(1) 

(2) 

Such data as are available on RED financing in Africa are analysed in 
paras. 208-214. of the Introduction to doeument SPS No. 31. 
Cf. document SC/CASTAFRICA/REF. 1, para. 73. 

https://unesdoc.unesco.org/ark:/48223/pf0000005282_eng


TABLE I1 

Higher education R&D expressed as a 
percentage of total national R&D 

expenditure 

Ivory Coast 23.8 
Kenya 9.0 
Madagascar 2.2 
Mauritius 
Nigeria 

1.9 
17.6 

134. The question would appear to merit consideration because of the very rapid! 
growth of African higher education during the last decade. The likelihood 

that citizen pressure for easy access to universities will remain very high in 
the foreseeable future, may make it ever more difficult for universities to find 
room for RHI activities within the funds allocated to them "for the purposes of 
higher education". 
is admitedly one of the m&in ways of upgrading tneir professional level and valid- 
ity as teachers, is it not better for the State to take, at ti?e political level, 
a global decision as to the "national R&D budget" and then, through appropriate 
mechanisms - such as National R&D Funds or Sectoral Research Councils - to 
allocate funds selectively for university research on a grant basis? A parallel 
question which CASTAFRICA might consider is whether such a system, as opposed to 
the global allocation of funds to universities for teaching and for R&D work, 
might not facilitate team research, a s  opposed to individual research, within 
the universities, through the allocation of subventions or the conclusion of 
contracts, for specific R&T) work related to national development programmes. Such 
arrangements might, for instance, include the provision that senior students work 
directly with government agencies or private industrial enterprises, thus making 
their education more practical and valuable to the nation. 

While the undertaking of research by university professors 

1-35. 

distinguished in Unesco statistics from the "higher education sector" and the 
"general service sector" appears to be carrying out (and financing) a slzable 
proportion of national R&D. For Ivory Coast, Kenya, Madagascar and Mauritius the 
range is from 673% minimum to 88.8% maximum of curre t R&D expenditure, and from 

draw general conclusions from such a small sample, but the figures do suggest the 
advisability that CASTAFRICA consider the relationship between Rgg undertaken by 
the higher education sector, and that undertaken by other sectors. 
to say that, at present, there is little connexion between the university R&D and 
the needs of the productive sector? Would National RBI Funds or Research Cou?cil 

Another aspect alluded to earlier but on the basis of the data available 
for 5 countries only, is that it would seem that the "productive sector" 

67.3% minimum to 91% maximum of total R&D expenditure P1) . It is difficult to 

Is it true 

(1) Cf . document SC/CASTAFRICA/REF. 1, para. 70. 
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Funds of the type previously mentioned not provide an opportunity to spur links 
of high economic yield between the universities and the productive sector? 
must be recalled that for R&D research in the productive sector there would appear 
to be no a riori reason why universities could not be rather easily associated 
with so-called branch research institutions" which serve the productive enter- 
prises of a whole economic sector. It might finally be remarked that there might 
well exist a situation, in certain countries, where such indigenous African R&D 
personnel as is available is mainly concentrated in the universities, whereas the 
productive sector - and research institutes maintained in Africa by foreign 
nations - relies mainly on foreign (expatriate) researchers. 
much could be said for bringing together scientific researchers from the two 
sectors. 

It 

+ 

In such instances, 

2. Human resources for RMl 

136. Needless to say, even if funds for R&D were made available by governmental 
or private entities, no valid and usef'ul research could be carried out 

unless high-level R8tD personnel, and the required technical staff, were also 
available. 

137. 

show Africa's vulnerability in this regard, possibly with the sole exception of 

Whereas R&D financing statistics tend to be flimsy in Africa, R&D manpower 
data are more solid, and the figures and facts already mentioned strikingly 

EmPt 

138. Yet, within a historical context the situation is far from being discour- 
aging, in the sense that much progress has been made during the past decade. 

The Lagos Conference (1964) recommended that Afyioan nations fix as a target to 
be attained by 1980 a ratio of 200 scientists per 1 million population, this 
figure to include engineers and "senior officers of Ph.D. level, graduate scien- 
tists in all sectors and all university teachers"(1). 

139. 

that it should be revised after 1970 in the light of further studies, it is 
nevertheless to be remarked, as shown in the table below, that the ratio has 
long been surpassed by many African nations on the one hand, but is still valid 
as a target for the least developed amongst the African countries, on the other. 

Although the Confer n e stressed that the target was "very low by inter- 
national standards" ?! that it should be retained for the moment only, and 

(1) Final Report of the Lagos Conference, page 54. 
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TABLE I11 

Country 

0 
Ghana 
Mauritius 
Tunisia 
Nigeria 
Tanzania 
Malawi 
Congo 

Kenya 
Togo 

Cameroon 
Sudan 
Central Afr. Rep. 
Somalia 
Rwanda 
Upper Volta 

Number of 
Total scientists and 

Number of engineers 1970 GDP 
scientists per million per capita 

Year and engineers inhabitants (1970 US$) - 
L a o  (4) (5) 

6,897(l) 
554 

+ 2,228 
19 9 885 
4 080(~ 
1,253 
231 

3 J000(3) 
461 

+ 800 
1,668 
124 (4 ) 

+ 175 
207 
160 

311.2 
237- 7 
259.8 
131.1 
102.8 
76.1 

148.5 
324.0 

140.5 
184.0 
119.1 
147.7 
67.5 
56.5 
61.3 

Ratio of 
scientists/ 
engineers per 
million inhabi- 
tants for every 
1 US$ of per 
capita GDP 

(6) 

2.5 
3.0 
1.7 
2.7 
3.1 
3.9 
0.8 
1.8 
1.6 
0.8 
1.0 

0.5 
1.0 
1.1 

0.5 

(1) 

(2) 
(3) 
(4) Partial data 
Sources: Columns (2), (3) (4) and (5) : document SC/CASTAFRICA/REF. 1, pages 1 

Also including data for humanities, education and the arts. 

Data relate to persons employed in any job requiring a university degree. 
Not including second level science teachers. 

and 2 of the Appendix. 
Column (6) Figures in column (4) divided by those in column (5). 
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140. 

consistent data are available, there exists a close relationship between the stock 
of scientists and engineers, and the GDP. 
number of scientists and engineers per 1 million of population and (2) per capita 
GDP, the ratio is about 3 for the African higher per capita income countries; 
2 for the African middle-bmcket per capita income countries; 
African lower per capita income countries. 

It is interesting to note, from the table, that despite the relatively low 
number of scientists and engineers in the 1.5 countries for which fairly 

Errpressed as a ratio between (1) the 

and 1 for the 

141. So as to take the above fact into account, and, also, as a means of taking 
practical measures to implement the operative parts of United Nations 

General Assembly resolution 2626 (XXV) of 24 October 1970, which calls for a spe- 
cial effort on behalf of the least developed amongst the developing countries, 
CASTAFRICA might wish to consider updating the Lagos target for the number of 
scientists/engineers per million population, according to a "sliding-scale" cor- 
responding to the three main levels of per capita economic development within 
Africa. In doing this it might wish to choose, for each of the three levels, 
between a "high" target, a "medium" target and a "low" target, of which the latter 
might correspond to the least developed amongst the developing African countries. 

142. In so far as the "high" target is concerned, it is obvious that it will 
have to very far exceed the tentative Lagos target of a minimum of 200 

scientists/engineers per million population by 1980. 
Ghana (by 1970) and Mauritius (by 1967) were already at the level of 795 and 
720 scientist s/engineers per million population, re spec t ively, 
speaking this is nevertheless still a very low level. 
15% annually, it would mean a doubling of the ratio in the brief space of 5 years, 
while at a rate of 1 8  increase annually, which would seem minimal under the 
circumstances, the ratio would double in eight years. 
presumed for the increase of per capita income, the number of scientists and 
engineers per million inhabitants for Mauritius would pass from 720 in 1967 to 
about 2,000 in 1980. 

As indicated in the table, 

Internationally 
If improved at a rate of 

At @, barely the rate 

143. 

per million population, by 1980. 

A realistic minimal "high" target for the relatively high-income African 
countries would therefore be of the order of 2,000 soientists/engineers 

144. 

in round numbers, 1,400 scientists/engineers per million population, by 1980. 

On the basis of the fairly solid data contained in the table, the minimal 
"medium" target might be set at roughly two-thirds of the "high" target or 

145. Still on the basis of the data contained in the table, the minimal "low" 
target might be set at roughly one-third of 2,000 or 666. Taking into ' 

account the spirit of United Nations General Assembly resolution 2626 (XXV) of 
24 October 1970, already referred to, one might be tempted to push this minimal 
target upwards somewhat, if only as a direct invita ion for increased assistance 
to the countries concerned (in Africa, 16 countries?1)), either for the training 

(1) Botswana, l3urundi, Chad, Dahomey, Ethiopia, Guinea, Lesotho, Malawi, Mali, 
Niger, Rwanda, Somalia, Sudan, Uganda, Tanzania and Upper Volta. 
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of scientists/engineers or directly supplying scientists and engineers from 
abroad. 
or, in round numbers, 1,000 engineers/scientists per million population. 
connexion, attention is again drawn to the fact that, to a large extent, the 
African "least developed amongst the developing countries" are also land-locked 
(Burundi, Chad, Lesotho, Malawi, Mali, Niger, Rwanda, Uganda and Upper Volta). 

A minimal ttlo~" target might therefore be of the order of 666 f 5% =: 999, 
In this 

146. 

east and comprising Guinea, Mali, Niger, Chad, Sudan, Ethiopia and Somalia), 
within which agricultural production is highly vulnerable to fluke variations in 
rainfall, as was recently the case with dramatic consequences which aroused world- 
wide solidarity. 
reliable techniques for farming in such areas depends on concentrated scientific 
research and/or experimental development, and that these efforts would need to be 
supplemented adequately by agricultural extention services able to propagate the 
newly-gained knowledge among the farmers. Yet, because of their limited national 
resources, the least developed among the developing countries of Africa will not 
be able to ensure the self-financing of the required expansion of R&D and of 
agricultural extension services. 
tioned above therefore depends not on domestic effort alone, but on the nature 
and degree of aid granted from outside. 

Still a further reason for special assistance to these countries is that 
a number of them are in the Sub-Saharan zone (band extending from west to 

It would seem obvious that the development of better and more 

The achievement of the tentative targets men- 

147. The preceding paragraph raises, of course, the question of the extent to 
which the available stock of scientists/engineers should be used for R&D 

work (e.g. creation of new knowledge; 
tion of existing knowledge. 

innovation), rather than for the applica- 

148. There fortunately is, in this regard, a sound statistical criterion to 
which reference can be made: in Africa, as elsewhere, the ratio between 

the national number of R8cD scientists and engineers, and the total national 
stocks of scientists and engineers, is about l:lO, or, in other terms, lC$(l). 
There appears to be no valid reason for assuming that this ratio will not be 
operative in the future and, on that basis, CASTAFRICA might also wish to con- 
sider the establishment of a sub-target, for the three above-mentioned groups of 
countries, in regard to R&D scientists and engineers per million population, thus 
completing the table of possible minimum targets as follows: 

(1) Cf. Table 13 of the Introduction to document SPS No. 31. 



TmLE IV 

P0SSIBI;E TARGETS TO BE ACHlEVED BY 1980 

Number of scientists/ 
engineers per million tists/engineers per 

Number of X&D scien- 

population million population 
(1@ of figures in 
c o l m  (1) ) Countries in alphabetical order 

(1) (2) 

?I "High target countries (bracket 
of US$ 200 + per capita GDP in 1970): 

Algeria 
Congo 
Egypt 
Equatorial Guinea 
Gabon 
Ghana 
Ivory coast 
Libya 
Mauritius 
Morocco 
Senegal 
Swaziland 
Tunisia 
Zambia 

2,000 

"Medium" target countries (bracket 
of US$ 100 to 200 per capita GDP in 
1970 ) : 

Botswana 
Cameroon 
Central Afr. Rep. 
Gambia 
Guinea 
Kenya 
Madagascar 
Mauritania 
Niger 
Migeria 
Sierra Leone 
Sudan 
Tanzania 
Togo 
Uganda 

1,400 140 

(1) This target, of 200 ~ g g  scientists/engineers per million population, is the 
one retained in the UNACAST World Plan of Action for the Application of Science 
and Technology to Development, for Africa (United Nations document 71.11.~. 18, 
page 63). It should be recalled that the figure retained for Asia is 380/mii- 
lion, and the one for Latin America 4OO/million. The "High" target for Africa 
would therefore still be far below that for other developing regions. 120 



(1) (2) 

"Low" target countries (bracket 
of US$ 100 or less per capita GDP 
in 1970): 

Burundi 
Chad 
Dahomey 
Ethiopia 
Lesotho 
Malawi 
Mali 
Rwanda 
Somalia 
Upper Volta 
Zaire 

1, OCO 100 

149. 

the services of foreign (expatriate) scientists and engineers. 
that the African nations would make a maximum effort to develop their systems of 
higher education so that they might provide the required numbers of scientists/ 
engineers, or send Africans to obtain such training abroad; 
would be made up either by the negotiation of foreign technical assistance or by 
the hiring of foreign staff. 

It is again stressed that the above targets would include both the building 
up of the stock of African scientists and engineers, and the obtention of 

The assumption is 

and that any deficit 

3. Ratio of technicians to scientists/engineers 

150. A further aspect which lends itself to mathematical relationships is that 
of the desirable ratio of technicians per scientist/engineers. 

151. CASTAFRICA may wish to consider this question in the light of the Lagos 
Conference recommendation that the following ratio be maintained: 

1: experienced senior scientist, 

to 3 : younger university-trained scientists/engineers, 
to 2: ?3: technicians who are not university trained but who have received 

special training in science and technology over a period of years 

152. The above ratio can also be expressed as 4 scientists/engineers to 2 tech- 
nicians and thus corresponds to the ratio of scientists/engineers to 

technicians within Rgg activities in Africa which exists at the present time. 

(1) Final Report of the Lagos Conference, pages 42 and 48. 
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153. There would appear to be no specific reason to query this recommendation of 
the Lagos Conference. 

4. Scientific and technological equipment 

154. 

African imports and exports of scientific and technological equipment" (document 
SC/CASTAF'RICA/FW.5), which enables it to also make precise recommendations in 
oonnexion with this important question. 

CASTAFRICA is fortunate in having received a document submitted to it by 
the United Nations Economic Commission for Africa, entitled "Trends of 

155. The specific aspects to which the Conference might address itself are: 
(i) 

equipment for science teaching, R&D and productive economic activity, (ii) 
place which governments should give to imports of such equipment within their 
national policies for the allocation of foreign currency, 
which might be taken by governments to facilitat he passage, through customs, of 

delicate physical standards or of equipment which must be imported temporarily for 
the execution of specific R&D tasks (but the permanent purchase of which is un- 
economic); 
R&D budget for the purchase of equipment as a part of sound R&D management, and 
(v) the advisability of developing various national public services where special- 
ized equipment is made available for the specific purposes (e.g. metrological 
services, bureaux of standards, material testing laboratories or equipment main- 
tenance and repair services). 
specific aspects which might be considered the subject of CASTAFRICA recommendations. 

the need to develop the local production of scientific and technological 
the 

(iii) special measures 

scientific and technological equipment generally ?3 , and, more particularly, of 
(iv) the need to earmark a certain minimum percentage of the national 

Document SC/CASTAFRICA/REF.5 draws the attention to 

5. Financial implications 

156. &I conclusion on this question of mathematical analysis of certain para- 
meters of scientific and technological development, which CASTAFRICA might 

attempt to carry out, it might be well to conclude with coments as to the finan- 
cial implications of the four points discussed under (a), (b), (c) and (d) above 
and which are, of course, interrelated in the sense that they all imply 
expenditure. 

157. Indeed, if the African nations accept the tenets of the UNACAST World Plan 
of Action or of the Regional Plan of Action, which form a part of the Confer- 

ence's documentation, it follows that they will need to take special measures to 
either finance or obtain the financing for the carrying out of the various tasks 
at hand. 

(1) The following Unesco-sponsored international instruments relate to this 
question: Agreement on the Importation of Educational, Scientific and 
Cultural Materials - known as the Florence 1950 Agreement - Annex D; 
ment for the Safe and Expeditious Transit of Delicate Physical Standards; 
and Convention on the Temporary Importation of Scientific Equipment, spon- 
sored jointly by Unesco and the Customs Co-operation Council. 

Arrange- 
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158. Doubtless, the finanoial effort is oonsiderable, and it will be up to indi- 
vidual nations to decide on whether they are willing to pay the price. 

is estimated that, of a total world expenditure of perhaps $~,000,000,000 armual- 
ly on RW, of which somewhere from $2,000,000,000 to $2,500,000,000 in the develop- 
ing carntries of the world as a h le, Unesco African Member States are at present 
contrj.buting around $270,000,000~1~, that is, barely 0.4% of the total world effort. 
This figure is abnormally low, by all counts, and certainly does not reflect Yne 
place of Africa within the world's economy. 
an anomalous past, the needed corrective action cannot but be drastic, and there 
would seem to be little virtue in adopting timid targets likely to be rapidly 
overtaken by the endogenous and exogenous forces at work in Africa as was the 
case for the Lagos targets. 

It 

Because tne situation arises fron; 

159. 

previously. 

160. 

Attention is thus here drawn to three considerations which enter into the 
setting of targets for scientific and technological development mentioned 

Firstly, the present situation is as described in tine table below: 

Number of R&D scientists Number of countries falling 
and engineers per mi l'on within the bracket 
inhabitants, in 1970 td 

6 - 10 4 
11 - 30 13 
31 - 60 3.2 

61 - go 6 
91 - 120 0 

121 - 137 1 

(1) 

(2) 

A further 
Africa. 
Includes R&D scientists in the fields of economics, the social sciences 
and humanities. 
Excludes Ph.D. degree holders and university professors not engaged 
in W. 
Excludes technicians. 

$100,000,000 is believed to be spent on R&D in Soutnern 



161. 

per 1 million inhabitants, with the corresponding figures for the industrialized 
cuuntries given below: 

Second, CASTAFFCCCA participants might wish to compare the above figures, 
and the proposed targets ranging from 100 to 200 R&D scientists and engineers 

Belgium 
Bulgaria 
Canada 
Czechoslovakia 
Finland 
France 
Fed. Rep. of Germany 
~ X W T  
Ireland 
Italy 
Netlerlands 
Norway 
Poland 
Romania 
Sweden 
United States of America 
Yugoslavia (1966 ) 

Number of scientists and engineers 
engaged in ~ 8 9  (expressed as FUU- 
Time Equivalent) per million 
inhabitants, in 1967 

940 
1,330 
1,000 
2 , 850 
450 

1,020 
1 , 080 
1,020 
420 
380 

930 
1,410 
1,000 
830 

2 , 600 
590 

J 250 

(Socrce: National Science Policies in -ope, Unesco document SPS No. 17, 
page 45.) 

162. Attainment of 

forward, if the wealth gap between Africa and the industrialized world is to be 
noticeably narrowed. 

By 1980, the above levels will have been surpassed by far. 
the envisaged minimum targets for Africa would thus be but a modest step 

163. 

in Africa in tha.t regard is as follows: 

Finally, CASTAFRICA may wish to take into account the financial implica- 
tions of the R&D scientist/engineer targets. The situation as it now stands 
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TABLE: VI1 

Ivory coast 
Malawi 
Mauritius 
Tunisia 
Upper Volta 

Expenditure per R&D scientist or 
engineer (latest available year) 

us 4$ 
17,000 
15, ooo 
9,000 
20 , 000 
18,500 

(Source: Science Policies in Africa, Unesco document SPS No. 31, 
Introduction, Table 11) 

164. 

the standard should now be increased somewhat - say about 15% - to t&Ke into account 
the devaluation of the dollar and rising costs. The figures cited above are there- 
fore in line with world averages, although it is lmown that they represent current 
expenditure (as compared with capital Mvestment in R&D equipment and buildings) 
in a much larger proportion than is the case in Europe or Northern America. 
CASTAFRICA may therefore wish to consider a recommendation to %he effect that, to 
the extent that govemments finance research, an average budget of $35,000 per 
year and per RBeD scientist/engineer should be provided within $he "national R&I) 
budget". 

An average expenditure of $30,000 per R&D scientist/engineer was until 1970 
accepted as an international standard, and it is reasonable to presume that 

165. The financial implications of Rgg financing can be determined, in relative 
terms, that is, per million population, by reference to %WO tables: on the 

one hand, the total aggregate GNP at various levels of per capita GNP income 
(Table VIII)and, on the other, the total annual expenditure on RdcD for given 
ratios of R&D scientists/engineers per million population (Table IX) . 

TABU VI11 

Aggregate GNP, per million population, 
at various levels of per capita GNP 

Level of per Capita GNP 
$ 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1,000 
2,000 
3,000 
4,000 
5,000 

Aggregate total GNP per million population 
8 

100,000,000 
200,000,000 
300,000,000 

500,000,000 
600,000,000 
700, WO, ooo 
800,000,000 
goo, 000,000 

1,000,000,000 
2,000,000,000 
3,000,000,000 
4,000,000,000 
5,000,000,000 

400,000,000 



TmLE IX 

Theoretical annual expenditure on R&D at different 
levels of development (capital and current costs) 

Number of R8cD scientists/ 
engineers per million 

Total annual expenditure on IUD, 
per million population, at $ 5,000 

(17 population per ~igg scientist/engineer 

persons $ 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
500 

1,000 
1,500 
2,000 
2,500 
3,000 

3,500,000 
3 , 850,000 
4,200,000 
4 ,550,000 
4,900,000 
5 , 250,000 
5,600,000 
5,950,000 
6,300,000 
6,650,000 
7,000,000 
1~,~00,000 

70,000,000 
87,500,000 
105,000,000 

35,000,000 
52,500,000 

Current national R&D expenditure includes wages and salaries and all 
related elements of labour, including such "fringe benefits" as bonuses, 
holiday pay, contributions to pension funds, payroll taxes, etc. Also 
included are all expendable supplies and minor equipment aird other 
supporting costs including share of overheads, for example: rent, main- 
tenance and repair of bufldings, replacement of office f'urniture, water, 
gas, electricity, administrative expenses such as expenses for security, 
Janitorial and maintenance personnel engaged in general housekeeping 
activities. 
Capital expenditure includes zctual expenditure or investment in land, 
buildings and rnaJor equipment (during the year of reference). 
expenditure should be shown if possible. If this is not possible, the 
pro rata share of common facilities should be given. Any depreciation, 
e.g. on major instruments, equipment and buildings, should be excluded. 

Actual 
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166. 

with its available national resources and witin the situation in otjner countries. 
This comparison might be made, in the first instance, against the figures for 
the United States of America, because these are the highest for any individual 
nation. The U.S.A., in 1970, spent g26,700,000,000 on R&D, for a GNP of 
$974,100,000,000, or an expenditure on R&D of 2.7% of the GNP(1). The mid-1970 
population of the U.S.A. being 204,800,000, and the number of R&D scientists/ 
engineers per million population in 1970 being 2,7GO (f'ull time equivalent)(2), 
it can be calculated that average expenditure on R&D, for each R6%D scientist/ 
engineer, was of the order of $48,300. 

A comparison of the data in the two tables enables a country to assess, 
fairly easily, the costs of its R&D activity objectives, in comparison 

167. If, in comparison, a developing country with, say, $200 per capita GIP 
(which is often the case in Africa)(3) were to strive to reach, solely 
resources from its WP, a level of 200 R&D scientists/engineers per million 

population (that is, a level only l/l3th of the U.S.A. level in l97O), and if it 
were to decide to allocate only $35,000 per R&D scientist/engineer (that is, less 
than 3/4 of the average U.S.A. expenditure for the same pwpose), the relative 
financial effort in this instance would be of the order of 

= of GNP for RecJ) $7,OOO,OOO for R&D 
$200,000,000 GNP 

168. Although the execution of R&D within the national boundaries is essential 
to the development of African nations, it is thus evident that, for many 

African nations, the attainment of the minimum targets mentioned in Table I11 
would represent considerable effort if the required expenditure wera to be met 
from national resources alone. Yet, the required amounts are not, in interna- 
tional terms, of very great magnitude, and international or bilateral aid could 
go a long way in alleviating the burden - which Africa must perforce bear - of 
seeking knowledge so as to produce wealth. 

169. CASTAFRICA may wish to draw up recommendations on the above questions, 
including that of desirable levels of aid to Africa for the execution of 

essential RW. 1cn doing so, it may wish to take into account the views, expres- 
sed by W C A S T  in the "World Plan of Action", concerning levels of R&D expenditure: 

"Ekperienoe suggests that a doubling in five years of the national expen- 
diture for science and technology (at fairly constant prices and an 
inflation rate of no more than 3$ to 4% a year) cannot be exceeded in 
countries that have reached or exceeded the figure of 0.8 of GDP 
devoted to science and technology. This five-year doubling time corres- 
ponds to an annual growth rate of l5$, which, if exceeded, may lead to 
waste, either because the infrastructure of research institutions cannot 
be built and organized in time, or because the education and training of 
scientific workers does not keep pace with the increase of the financial 

(1) Source: Science Indicators, 1972, National Science Board, National Science 
Foundation, U.S. Government Printing Office, 1973, page 102. 

(2) Ibid, page 103. 
(3) Cf. Table IV of this Chapter. 
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resources devoted to science and technology, or for both reasons. 
tion to the financial target might thus be that developing countries devot- 
ing more than 0.2 of their GDP to science and technology should not, as a 
general rule, increase their national expenditure for science and technology 
by more than 15% a year at constant pricestl(l). 

A limita- 

170. 

in the less developed countries during the Second United Nations Development 
Decade, UNACAST recommended that: 

In comexion with "aid for the direct support of science and technology" 
(scientific and technological services as well as research and development) 

"highly developed countries should continue to increase their aid" for the 
above purpose "to reach an average level equivalent to 0.05% of their GNP. 
This corresponds to 5% of the total foreign aid if the latter reaches the 
target of 1% of the GNP of highly developed countries"(2). 

171. 

equilibrium and balance, with a view to the obtention of optimal results while 
taking into account the absorptive capacity of the specific countries concerned, 
within which conditions may vary considerably. 

The question of the balance between the level of indigenous effort on behalf 
of R&D, and the amount of aid received from outside is therefore one of 

(1) 
(2) Bid, page 58. 

UNACAST, World Plan of Action, page 57. 
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POSSIBILITIES FOR DEVELIOPIBNT AND APPLICATION OF 
NEW TECHNOLOGIES IN AFRICA 
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1. On examining the development of modern societies one is inevitably led first 
to the obvious fact that science and technology, as they have evolved over 

the last three centuries, have played a predominant part in this developmentsin 
the sense that they have been one of the prerequisites (but not the only one1 ) of 
the very' forms assumed by those societies. Whether their influence was immediate 
or whether it took several decades to become apparent, it was at all events an 
undisputed fact. 

2. 

dealing with all aspects of development. 
shed any light on the question as to whether technology is a cause or an effect 
of the progress of societies. 
effect. 

Beyond that fact we are unfortunately at a loss to explain the process of 
their influence scientifically. We find ourselves bogged down in theories 

So we cannot claim in a brief paper to 

We shall assume that it is partly cause and partly 

3. 

rightly been defined as the result of two simultaneous processes - growth and 
change. 
ence growth - in particular, by increasing the productivity of labour and 
capital - it is the process of change which is the most deeply and lastingly 
influenced. 

Nevertheless, it is generally agreed that technological progress has been a 
determining factor in the evolution of human societies. Development has 

While the applications of science and technology can undoubtedly influ- 

4, So at the root of any government policy in the African countries is the 
conviction that development is not only possible but essential and urgent. 

5. It was through the process of technology transfer'') that societies were able 
to benefit from evolutionary development, that is, the growth resulting from 

technological innovation, 
by means of the country's research efforts. 
resulting in an original technological innovation. 
a "horizontal" one; 
try and then spread elsewhere. 

This transfer may be made from science to production 
It is then a "vertical" transfer 

Or again the transfer may be 
in other words, a new technology may be invented in one coun- 

6. One consequence of the ease with which peoples can communicate today is the 
technological unification of the world. 

that innovation by international transfer of technology tends to predominate over 
original technological innovation, that is, innovation due to research conducted 
in the country itself. 

In any national economy we find 

7. In this chapter we shall consider the practical conclusions which can be 
drawn from the foregoing in so far as the aims, means and methods of the 

transfer of technology and the obstacles encountered in the African region are 
concerned and in the light of specific examples of new technologies selected by 
the Unesco Secretariat on the basis of a Delphi-type international survey, 

(1) In this paper the term technology transfer is to be understood in the wider 
sense, meaning the passage from one place to another of the capacity for 
carrying on a particular activity and/or the means of doing so. 



8. The CASTAFRICA Conference will perhaps deduce the practical steps which the 
African countries might take to promote their own technological progress in 

their own way, each preserving its identity, customs and culture while making the 
concessions necessary to adapt itself to a world of which it is willy-nilly, an 
integral part. 

I. AFRICA IN THE FACE OF TEHNOLOGICAL PROGRESS 

1. The nature of technological progress 

9. 
By this we mean the basic concepts which make 

it possible to understand and explain the systematic "know-how" of societies (to 
put in a nutshell what we mean by technology), it being understood that this 
"know-how" can be codified, reduced to logical and often even con rete terms and 

It might be as well for a start to see what the fundamental components of 
technological progress are. 

consequently passed on, in particular by the educational system( 17 . 
10. Technological progress, seen broadly in the light of history, seems in the 

last resort to be based on Man's capacity to master two classes of phenom- 
ena: energy and information. Close study of the various manifestations of what 
we call technological progress, without ever stopping to define it, will inevit- 
ably bring us back to these two basic concepts. 

11. 

centuries to minimize his efforts in obtaining a given result, that is, to enhance 
the material value of his action; 
quires energy) has enabled him, also over the centuries (for let us recognize 
that before the data-processing revolution, there was the invention of writing, 
then of alphabets, and there was Gutenberg, and others. . . I ) , to develop his intel- 
lectual potential, that is, to reach a higher stage of evolution in terms of 
mental adaptability or freedom, comparable to the stage reached in terms of 
phpical freedom. 

Without wishing to take the comparison too far, we might say that the 
mastery of energy (which requires information) has enabled Man over the 

and that the mastery of information (which re- 

12. When reading this chapter it will be worth while bearing in mind these two 
frames of reference without which technological progress may well seem to 

be a concession to a passing fashion, and from the African standpoint an invita- 
tion to copy historical models from alien societies. The importance of techno- 
logical progress to development then stands out as relatively independent of the 
various cultures and political philosophies of the societies concerned. 

13. 

technologies become available as a result of two basic mechanisms: on the one 
hand, Africa's invention of its own "know-how" and, on the other, its physical 
and cultural assimilation of technologies invented elsewhere. 
that a society cannot preserve its identity and its roots if it does not invent 

When reviewing the possibilities of new technologies in Africa and the con- 
ditions in which they can be applied, we must also remember that these 

It is realized 

(1) According to W.H. Gruber and D.G. Marquis in Research on the Human Factor in 
Transfer of Technology, M.I.T. Press, Cambridge, Massachusetts. 



at least a part of its own technology, but it is also realized that no society 
can live in absolute independence today, whether technologics1 or otherwise. 
So an extremely delicate balance peculiar to each society must be achieved in 
development programmes between national research (the deliberate, organized col- 
lective form of invention) and international technology transfer (the assimila- 
tion of methods of production and organization alien to the conditions of the 
country concerned). We shall revert to this in Section TV of this chapter. 

14. 

on a long-term view. 
evolution and its dynamics usually involves l o w  periods, that is, periods of ten 
years or more. 

Furthermore, efforts - in the political sphere, for instance - designed to 
promote, direct, organize and control technological progress must be based 

For technological progress seems to follow its own laws of 

15. Finally, while technological progress influences ways of life, its effects 
are delayed, and frequently unexpected, not to say unpredictable. The de- 

veloped countries have quite recently begun to worry about this aspect and a 
number of studies and surveys have been made with a view to anticipating future 
developments and following them closely from their inception. 
hoped that their social, economic and even political consequences can be foreseen, 
as also their impact on the physical environment. 
approach to technological progress. 

In this way it is 

So we must adopt a prospective 

2. Aspects of technological progress peculiar to Africa 

16. 

their particular economic and social situation. 
difficulty of treating technologies applicable to Africa when, as a rule, those 
technologies have been, or are about to be, acquired in other continents. This 
acquisition can, however, be turned to advantage on the express condition that 
the specific problems of the African continent which these technologies are 
supposed to help solve are constantly borne in mind. 

Science and above all technology are products of developed societies. 
certain extent they answered needs as they were felt by those societies in 

To a 

Here we put our finger on the 

So any recommendation concerning the launching of research work and studies 
aimed at implanting new technologies in Africa should take into account a whole 
series of factors relating to the appropriateness of the "technological solution". 
A few examples are given below. 

17. The first set of factors concerns the eventual beneficiaries of the techno- 

dominate; 
the ultimate aim of science in the service of Man is to serve the majority of the 
population, and particularly those whose need is greatest, it wQuld seem advisable 
to sift technologies according to the types of population which they will affect 
in the long run and which will benefit therefrom directly or indirectly. 

18. 

without being displaced or having its way of life too radically altered. 
technologies requiring heavy investment and little manpower are, all other things 

logical implantation. In the developed countries urban populations pre- 
As in most of the African countries rural populations predominate. 

In the second place, as we know, the African countries form a considerable 
reserve of manpower. This manpower is demanding employment, if possible 

So 



being equal, unsuitable. 
about by these technologies is a sufficient justification in itself, for it 
provides a point of take-off. Need we be reminded, however, that there are 
millions of unemployed in the world, passive and uprooted, mere spectators of 
this flying start in which they do not really take part, and that the social and 
human problems this entails are of such magnitude that they are beginning to dis- 
turb the most obdurate partisans of (economic) growth at all costs. 

It is sometimes said that the economic growth brought 

19. The implantation of a technology is, moreover, a cultural phenomenon. It 
has to make the most of individual resources such as attention to detail, 

turn of mind, sensitivity to certain modes of oral or visual expression, and so 
on. The degree of sophistication of a technology will have to be measured by the 
level of technical knowledge of those who will be called upon to use it. In some 
cases the latter will have to be "acculturized" by means of adequate training 
programmes. 
perhaps, are allowing themselves to be dependent on technical assistance for years, 
with all the constraints that this implies. 

Some countries, because they cannot recognize what may seem obvious 

20. Well-known economic considerations, also come into play. The optimal 
utilization of human or natural resources can of course lead a country to 

envisage developing a local technology rather than importing a foreign one, almost 
always designed to suit the specific resources of the country that produced it. 
In this connexion, it has constantly been observed that the use of local materials 
in certain types of manufacture often demands the development of a new technology 
and not just a slight adaptation of processes which have been imported, e.g. 
through licensing. Development of the national scientific and technological 
potential is then dictated by government policy decisions of a strictly economic 
character . 
21. For some years now, increasing attention has been devoted to the environ- 

ment, especially by the developed countries. Unquestionably, the problem 
of protecting the environment primarily concerns those who are ruining it and it 
might be thought that the countries which are not yet industrialized on a large 
scale are not immediately concerned. 
recognize the direct effects of technological progress on the environment. 
have only to imagine how the course of urban history would have been changed if 
engineers at the beginning of this century had concentrated on producing an 
electric motor instead of the internal combustion engine which equips the hundreds 
of millions of vehicles coursing through towns today. 
garded as directly or indirectly affecting Man's physical environment. 
effects of a technology are never neutral. To this extent, then, the choices made 
in Africa today, especially the patterns of technological development chosen, 
will in the long run have repercussions on its fauna, flora, countrysides and 
towns. 

It would be dangerous, however, not to 
We 

Any technology can be re- 
The 

22. 

and also the most difficult to assess. 
attitudes of people accustomed to public transport will certainly differ radically 
from those of people accustomed to using their own cars. The difficulties encoun- 
tered by birth-control programmes as a result of beliefs and habits and the 

Finally, the impact of certain technologies on social customs and individual 
behaviour patterns is probably the most important factor to be considered 

To quote a simple example, the habits and 



f'utility of technological solutions in certain cases (we shall revert to this 
later) are well known. 
account, with its infinite individual variations, we are likely to provoke oppo- 
sition, or else psychological and social mutations which we have underestimated 
and regret when it is too late. 

Consequently if we do not take the human factor into 

23. 

implant technologies, to import them or to develop them through national research. 

The foregoing considerations show how complex the choices are and may be 
regarded as criteria which should be borne in mind when it is decided to 

3. Choosing V. submitting to technological progress 

24. In very general terms, the question put to the CASTAFRICA Conference here 
might be formulated as follows: 

"The development of the African countries in all its aspects is likely to 
be facilitated by the implantation of a series of technologies now be- 
evolved or already fully fledged. As Africa cannot undertake everything 
at once, which technologies should it select, develop and implant first?" 

25. That, in short, is the choice to be made, and it is for the Africans to 
In this connexion, the Conference could usef'ully consider the 

orientations of research and/or international technology transfer programmes to 
be undertaken selectively in the foreseeable future. 

make it. 

26. 

wide range of eminent scientists and engineers, Africans and non-Africans, asking 
them more or less the fundamental question posed above. 

In order that the Conference might be able to discuss the question with 
full knowledge of what was involved, the Unesco Secretariat consulted a 

27. This consultation was carried out in the form of a Delphi survey, a method 
developed by Olaf Helmer in the United States of America in the 1960s and 

widely applied since then by futurologists and research planners in most of the 
developed countries in both East and West. This survey has enabled the Secreta- 
riat to supply the Conference with views worth heading which may help it to form 
an opinion. They are set out in detail in the reference document 
SC/CASTAFRICA/REF .2. 

11. TECHNOLOGICALGY FEASIBLE FUTURES FOR AFRICA - 
THE DELPHI SURVEY 

1. The frame of reference of the Delphi survey 

28. 

up, though sometimes estimated on the basis of dubious criteria, is great; and 
that its needs are all urgent. From this some people infer that it should con- 
fine itself to making the most of past achievements, that is, to applying tech- 
niques which have proved satisfactory elsewhere. In their view, the developing 
countries ought not to serve as a testing-ground for daring new experiments 
which may or may not yield results. 

It must first be borne in mind that Africa's economic and technical possi- 
bilities are limited for the time being; that the leeway it has to make 
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29. 

adapting what others invent, that society will perpetually lag behind the others. 
Consequently, if leeway is to be made up where it occurs, we must realistically 
and imaginatively set about building hypothetical and, in the main, utopian 
situations from which will perhaps emerge the revolutionary solutions alone 
capable of rapidly changing a pattern of relationships which is not for the moment 
in Africa 's favour. 

But another point of view was adopted on the occasion of the CASTAFFUCA 
Conference. This was that if a society confines itself perpetually to 

30. 

for Africa in particular, with a view to establishing the "Afri 

this plan is an exhaustive directory to all the spheres of African life, in all 
its aspects, in which a specifically scientific and technological effort is 
required. Current economic, social and technical problems are described, illus- 
trating the aims of the action to be taken and, in some cases, the researeh to be 
carried out. 

Furthermore, it did not seem advisable to repeat to no purpose the effort 
made by the United Nations system as a whole, and by the Economic Commission 

Regional Plan 
for the Application of Science and Technology to Development It ( 1y As we know, 

31. The point of view adopted for the Delphi survey conducted by Unesco was 
appreciably different, although complementary. Whereas the African Regional 

Plan, starting from the problems, actually draws up a programme of work for re- 
searchers and scientists in general, who will have the task of finding different 
technical approaches and judging of their respective merits, the Unesco survey 
was aimed at identif'ying technologies in the course of development and roughly 
assessing their respective merits with reference to the problems which they might 
be used to solve. 

32. 

explored for the benefit of the participants in this Conference. 

It is in this light that a series of technological advances, considered of 
definite interest, in some degree or other, to the African countries, are 

2. The survey method - Summary of findings 
33. 

approached the African and international scientific communities. 
in a better position than they to give an opinion on the developments anticipated 
in years to come, and at the same time to discern those likely to promote economic 
and social progress in Africa, having regard to the special characteristics of 
that continent, whatever their nature. 

In order to investigate the possibilities for the development and applica- 
tion of new technologies in Africa with authority, the Unesco Secretariat 

For no one is 

(1) "African Regional Plan for the Application of Science and Technology to 
Development", United Nations Economic Commission for Africa, document 
WCN. 14/579, Addis Ababa, 1973. Suhitted to the CASTAFRICA Conference 
the reference number Unesco/CASTAF'RICA/k . with 



34. 

list of more than 130 technologies likely to interest Africa in the long run, and 
a list of 85 barriers of all kinds - scientific, technical, educational, economic, 
social, political, cultural, administrative, etc. - which the implantation of 
these technologies might come up against. 
ment SC/CASTAFRICA/FUP. 2 ) . 
which seemed of minor interest and barriers which seemed of minor importance, 
thus reducing the lists to one of 44 technologies and one of 25 barriers, which 
are given in Tables I and I1 below: 

Thus, a preliminary consultation of some two hundred well-lmown figures in 
the world of science and technology enabled the Secretariat to draw up a 

(For details see the reference docu- 
The experts subsequently eliminated technologies 

TABLE I 

List of 44 technologies 

TRANSPORT ; Helium-filled airship; hovercraft, "all terrain" vehicles; 

cultural products by pipelines; 
system. 

air cushion" vehicles; transportation of mineral and agri- II 

vertical take-off and landing 

COMMUNICATIONS: Telecommunications based on the satellite; laser links; 
microwave links. 

POWER : 

INDUSTRY: 

Small self-contained power sources for use in remote areas; 
new techniques for harnessing the wind; solar energy devices; 
desalination with solar energy; use of solar energy in air 
conditioning; 
therrno-nuclear power system; fuel cells. 

desalination of sea-water with nuclear energy; 

New materials and techniques for road surfacing; 
methods (e.g. biological leaching) for working low-grade ores; 
iron-ore reduction process by natural gas; 
plants (allowing the utilization of mixed deciduous forests; 
desalination with permeable membranes; self-propelled hole- 
borer for mining and hydrological use. 

improved 

pulp and paper 

EDUCATION : Automated teaching techniques (e.g. programmed learning); 
educational techniques for home use. 

HEALTH : Birth control techniques; use of African herbs in pharmaceu- 
ticals; helicopter-transported operating theatres. 

WILDING AND 
c o m I T Y  use of rice husks, bamboo and other materials in the building 
DEVELOPMENT: trade. 

Ehvironmental-controlled communities under plastic domes; 

- FOOD : Edible proteins from petroleum; 
use of chlorella for milk substitutes; 
freeze-drying. 

production of leaf protein; 
food preservation by 



AGRICULTURE Fertilizers - nitrogen fixation by enzymes; production of 
AND AT;LIED nitrogenous or compound fertilizers from by-products of oil 

glandless cotton seed varieties suitable for Africa; 
facilities for peanut products which prevent the development 
of aflatoxin; developed No. 2 opaque corn suitable for Africa. 
Insect and disease control - genetic manipulation to control 
diseases and produce selected plant varieties; 
pesticides. 

INDUSTRIES: refineries; synthetic sources of nitrogen. Crop-growirq - 
storage 

non-polluting 

Weather control over large areas, artificial rainfalls; the 
nuplex" , a nuclear-powered agro- industrial complex. 11 

MISCEUIC\mOUS : 

TABLE I1 

List of 25 barriers 

Technical barriers due to lack of scientific knowledge connected with a specific 
technology : 

Basic knowledge not yet acquired (more research needed) 
Know-how not yet developed (more development needed) 
Technology too sophisticated to be developed on the basis of the African 
FED capability only. 

Technical barriers due to lack of scientific development in general: 

World R&D effort not oriented towards African problems 
Inadequate communication between African scientists and colleagues elsewhere 
Too few highly qualified scientists and engineers in Africa 
Inadequate scientific development budgets in African countries 
Unsophisticated markets (lack of knowledge on the part of potential users) 
Lack of scientifically trained middle-grade government officials 
Lack of involvement of scientists in government planning 
Lack of co-ordination between science policies of African countries 
Lack of coarmmication between African research laboratories 
Technology too sophisticated to be used on a broad scale. 

Economic barriers: 

Inadequate comunication and transportational infrastructure 
Inadequate industrial infrastructure 
Shortage of venture capital 



Capital sources unacquainted with the technological possibility 
The widely dispersed market 
Lack of capital at low-interest rates 
Lack of continuity in the policies pursued, lack of effective planning 
General economic conditions not favouring industrialization. 

Socio-cultural barriers : 

Lack of basic education of the masses, illiteracy 
Lack of public awareness of possible technological benefits 
Cultural inertia resisting change (taboos and mores) 
Awareness that human progress does not necessarily result from improvement 
of technologies. 

35. A second survey, of the Delphi variety, was carried out by means of three 
questionnaires sent to some sixty experts (23 African and 38 international), 

all eminent scientists or engineers, and yielded data showing group opinion on 
the stage of development of each technology, the geographical areas in which it 
might be applied (for great differences actually exist among what is collectively 
referred to as "African countries"! ), the nature of the major barriers, the 
estimated cost of implantation and potential benefits (chiefly economic, but also 
social and cultural), the length of time it might be expected to take to implant 
and the anticipated effect of an appropriate science policy on reducing that time. 

36. Here we must mention two striking facts which lend weight to the collective 
opinion of those who were consulted. 

(i) The first is that on most of the aspects dealt with in the survey a 
consensus was very quickly reached (right from the first question- 
naire) and was subsequently confirmed. 

(ii) The second was the absence of serious differences of opinion, on the 
whole, between the African group and the international group, as 
distinct groups. 

37. 

contained in Table I those technologies which: 

On the basis of the authoritative opinion of the panel of experts we can 
therefore make a preliminary selection by eliminating from the short list 

would be of value to only a very few African countries; 
would cost what is considered too much to develop or propagate; 
would have economic or social and cultural benefits considered at best 
may mediocre. 

38. 

dealt with in the following section. 

In this way a first selection of technologies can be made including those 
which, all things considered, seem particularly worth while. These are 
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3. Analysis of the findings of the Delphi survey 

(a) Particularly worth-while technologies 

3. In this main working paper of the CASTAFRICA Conference only a very few 
those which seem to offer the greatest ologies can be dealt with: 

benefits te7? 1 in the opinion of the panel of experts consulted in the Delphi survey. 

40. They are as follows (see also Table 111) : 

Helium-filled airship 

"All terrain" vehicles 

Transportation of mineral and agricultural products by pipelines 

Telecommunications based on the satellite 

Small self-contained power sources for use in remote areas 

Use of solar energy in air conditioning 

New materials and techniques for road surfacing 

Pulp and paper plants allowing the utilization of mixed deciduous 
forests 

Educational techniques for home use 

Birth control techniques 

Use of African herbs in pharmaceuticals 

Production of leaf protein 

Use of chlorella for milk substitutes 

Synthetic sources of nitrogen 

Glandless cotton seed varieties suitable for Africa 

Storage facilities for peanut products which prevent the development 
of aflatoxin 

Developed No. 2 opaque corn suitable for Africa 

Genetic manipulation to control diseases and produce selected plant 
varieties 

(1) Other technologies, which are less advantageous, all things considered, are 
described in detail in the full report on the survey (document 
SC/CASTAFTUCA/FEF. 2 ) 
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(42) Non-polluting pesticides. 

The numbers in brackets are the numbers under which the 44 technologies are 
listed in the detailed report of the survey (SC/CASTAFFUCA/RE;F.2), to which the 
reader is referred for supplementary information. 

TABLE I11 

List of particularly worth-while technologies 

TRANSPORT : 

COMMUNICATIONS : 

Porn : - 
INDUSTRY: 

EDUCATION : 

HEALTH: 

FOOD : 

AGRICULTURE 
AND ALLIED 
INDUSTRIES: 

Helium-f illed airship; "all terrain" vehicles; transportation 
of mineral and agricultural products by pipelines. 

Telecommunications based on the satellite. 

Small self-contained power sources for use in remote areas; 
use of solar energy in air conditioning. 

New materials and techniques for road surfacing; 
paper plants allowing the utilization of mixed deciduous 
forests. 

pulp and 

Educational techniques for home use. 

Birth control techniques; 
ceuticals. 

use of African herbs in p h a m -  

Production of leaf protein; 
substitutes. 

use of chlorella for milk 

Synthetic sources of nitrogen; glandless cotton seed varieties 
suitable for Africa; storage facilities for peanut products 
which prevent the development of aflatoxin; developed No. 2 
opaque corn suitable for Africa; 
control diseases and produce selected plant varieties; non- 
polluting pesticides. 

genetic manipulation to 

41. 

represented: 
education, health, population, food and agriculture. It should be noted that 
nearly half the technologies (8 out of 19) come under the last head, whereas in 
the original list only 12 out of 44, i.e. less than one-third, of the technologies 
related to food and agriculture. 
these technologies than for the others, precisely in view of the importance of 
agriculture as a problem and of solving that problem through technology. 
selection therefore appears not only varied but fairly well balanced. 

As will be seen, the range available is fairly wide despite the very strict 
selection. Almost all the important aspects of social and economic life are 

transport, communications, power, industry (building, paper), 

The selection criteria were less strict for 

The 
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42. 

within periods ranging from 5 to 10 years. Even shorter periods are envisaged 
for implanting the small self-contained power sources for use in remote areas. 
On the other hand, longer periods, ranging from 10 to 25 years, are envisaged for 
the. use of solar energy in air conditioning, the production of leaf protein and 
of non-polluting pesticides. 

With few exceptions these technologies are at a sufficiently advanced stage, 
even in M, for it to be possible to contemplate implanting them in Africa 

43. In almost all cases, these technologies could benefit a fairly large number 
of countries equally, which enhances their value, for inevitably, in almost 

all cases too, the cost of developing, adapting and propagating the technology 
would necessitate a joint effort on the part of several countries. This cost, in 
no case prohibitive, is estimated as considerable none the less, although accept- 
able for the African economies as a whole. In some cases the costs are even 
estimated as low - technologies Nos. 10, 39, 40, 41 and 42 above. 
4.4. 

social and cultural nature. 

The benefits anticipated from the implanting of each of the technologies 
selected are held to be very great, whether they be of an economic or a 

45. Certain technologies have the advantage of making it possible to turn the 
natural resources of the continent to account (paper plants allowing the 

utilization of mixed deciduous forests, medicinal herbs, leaf proteins, etc. ). 

46. 

educational techniques). 

Others are of a nature to contribute greatly to the large-scale educational 
effort undertaken in Africa (telecommunications based on the satellite, 

47. 
helium-filled airships, transportation by pipelines, and non-polluting pesticides. 

Still others constitute valuable alternatives to current practices, if con- 
sideration is given to the protection of the environment, as, for example, 

48. 

contained power sources, air conditioning by solar energy, educational techniques 
for home use). 
certain technologies, which is coming to be recognized more and more, is that 
they form an integral part of a system and are interdependent (for example, 
standard electricity distribution networks, a breakdown of which can plunge 
millions of people into darkness and have a whole chain of repercussions in dif- 
ferent sectors). 
infrastructures and are like a "corset" which society must try to fit into, 
economically, socially and psychologically, instead of its being the other way 
around. 

Finally, certain technologies are distinguished by the mobility and indepen- 
dence which they allow their users ("all terrain" vehicles, small self- 

This aspect is worth stressing, for one of the disadvantages of 

Generally speaking, these If integrated systems" require enormous 

(b) Foreseeable barriers 

49. 
those considered the most important, looking at khe question from the standpoint 
of the whole series of technologies. 

The barriers to the implantation of the technologies mentioned above are 
obviously of many different kinds. Only a few will be mentioned here - 
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50. 

research. 

In almost all cases the basic knowledge has been acquired but the processes 
for applying the technology have to be developed, necessitating studies and 

51. Such research is already under way, in several cases, in the developed 

of those countries, their climates, their technical specifications, etc. One 
major barrier to Africa's conducting such research is the lack of qualified per- 
sonnel for research and experimental development, partly owing to the slenderness 
of national R8cD budgets. 

countries, where technological variants are worked out to meet the needs 

52. 

Obviously the level of scientific or technical knowledge of the population plays 
a predominant part in the scientific and technological development of Africa. 

Another major barrier is the potential users' lack of information, which 
means that they do not represent a demand capable of providing a market. 

53. 

is available at present. The shortage of capital to invest in industrial firms 
will make the undertaking difficult, especially as those who possess the little 
capital available are generally uninformed of the attractive possibilities of 
technological investments in the medium or long term. 

Major economic barriers will be encountered. 
mentioned above will demand a much more considerable infrastructure than 

Most of the technologies 

54 
and controlled technological development, that is, development deliberately under- 
taken, is precluded, for when the period involved extends over ten years, and 
often much longer, constant, unwavering and coherent efforts are required. 

Furthermore, any effective planning is subordinated to a certain continuity 
in the policies adopted. If this important factor is lacking, any directed 

55. In the following section we shallseewhat types of policy are most likely 
to bring about the development and implantation of the technologies reviewed 

here, having regard to the barriers we have referred to. 

56. It is also worth while identifying the barriers listed in Table I1 which, 
in the opinion of the panel of experts, seem to be the most widespread and 

therefore the most considerable, that is, which would be most frequently encoun- 
tered, whatever the technology involved. For the technologies listed in Table I 
as a whole, the survey results show that on the average the processes for apply- 
ing them have not yet been developed or that the technology is far too sophisti- 
cated for Africa's present research capacity. 

57. Among the technical barriers due to lack of scientific development in 
general, the most considerable appear to be the shortage of highly qualified 

engineers and scientists and the lack of information on the part of the potential 
African users. 

58. 

most widespread and formidable social and cultural barrier is the fact that the 
population is not sufficiently aware of the benefits it can derive from technology. 

The inadequacy of the industrial infrastructure and the shortage of capital 
for investment in industry are the major economic barriers. l3y far the 



59. It may be said that there is nothing very new, letalone revolutionary, in 

analysis is based on the opinions of a panel of experts specializing in various 
branches and that these opinions relate to a relatively diverse series of techno- 
logies concerned with almost all the social and economic problems. 
any policy aimed at developing really new technologies would run a very great 
risk of failure if it did not at first address itself to clearing away these 
barriers, so much are they universally deep-rooted obstacles. 

this analysis of the barriers. However, it is well to realize that this 

Consequently 

111. POLICIES FOR TECHNOLOGICAL PRoGRESs 

60. The specific technologies considered in the preceding section point to very 
different policies for technological progress, according to the case. 

61. 

made to identify their main features. It will be enough to determine the nature 
of the major barriers standing in the way of a given technology. 
Delphi survey has enabled us to do this, since the experts were asked to give 
their opinions on the relative importance of the different barriers in the case 
of each technology. 

As a rule, the implantation of a technology will demand a complex and varied 
set of measures coming under several policies. However, an attempt must be 

Fortunately the 

62. 

technology in question or to adapt it when it is imported, or can be imported. 

The great majority of the most useful technologies (Table 111) call for a 
research and experimental development (R&D) policy designed to develop the 

This is the case, for example, with the following technologies: helium- 
filled airships, "all terrain" vehicles, small self-contained power sources for 
remote areas, use of solar energy in air conditioning,new materials and techniques 
for road surfacing, pulp and paper plants allowing the utilization of mixed 
deciduous forests, educational techniques for home use, African herbs in pharma- 
ceuticals, the production of leaf protein, the use of chlorella for milk sub- 
stitutes, glandless cotton seed varieties suited to Africa, storage facilities 
for peanut products which prevent the development of aflatoxin, No. 2 opaque 
corn suited to African conditions, and non-polluting pesticides. 

63. 

to implant them should stress the organization of means of overcoming barriers 
of a different nature. 

However, in some cases the technologies have already been developed and 
spread in several countries, but not yet in Africa. The policies designed 

For instance, the development of the technology of the transportation of 
mineral and agricultural products by pipelines demands the corresponding person- 
nel, which Africa lacks. 
but its implantation is conditioned, in the main, by an information policy and 
an education policy. Wide-scale application of the various birth control tech- 
niques, which conflict with African traditions and customs, depends on a public 
health or population policy. 
of the technology of synthetic sources of nitrogen, which has reached the stage 
of commercial distribution in other countries, will be conditioned chiefly by an 
appropriate economic and agricultural policy. 

Telecommunications technology is already available, 

Finally, the transfer to Africa aiid application 



64. The policies framed for science and technology must of course be supported 
by complementary polfcies. 

hensive view of the different policies which it might be found advisable in some 
degree to apply for each of the 19 technologies listed in Table I11 and indicates 
the time it would probably take to implant them. It is considered that, in most 
cases, an effective policy for science and technology would shorten by a few 
years the period required for implantation, which is in all cases between 5 and 
10 years. 

Table N (see following page) gives a compre- 

IN. THE TRANSFER OF NEW TECKNOLOCIES AND 
THEIR IMPLANTATION IN AFRICA 

1. Topics for discussion 

65. 

wish to broach in order to get a proper grasp of the problem as a whole. 

In Africa, as elsewhere, the transfer and implantation of new technologies 
raises a series of questions which the CASTAFRICA Conference will no doubt 

With this in view, the Secretariat of Unesco has selected the following 
topics for discussion so as to facilitate the discussionsofthe Conference: 

Choice of broad national goals 
R8le of science and technology in economic growth 
"he two types of technology transfer 
Scientific preparation of decisions - practical examples 
Examination of the horizontal transfer process 
Forms and channels of horizontal transfer 
Examination of vertical transfer; r8le of R&D 
Comparative costs of the two types of transfer 
Optimization of profits 
Implantation policies for new technologies 
The firm establishment of newly implanted technologies 
Evaluation and corrective mechanisms of technology transfer 
Transfer of scientific and technological information 
Possibilities for African regional co-operation in the transfer of 
technologies. 

2. Choice of broad national goals 

66. 

progress. 

In choosing a "civilization blueprint", nations and governments face what is, 
in theory at least, a relatively simple problem: to achieve survival and 
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67. But over the past few decades more complex and ambitious civilization 
patterns have emerged, comprising in particular the building of a different 

society through the deliberate speeding up of the "development" process, through 
raising the individual and collective "quality of life", or else through the 
attempt to establish international relations based on co-operation instead of 
rivalry between peoples. 

68. 

to specify its aims as well as the means chosen to achieve them. 

So all governments, under pressure from unfulfilled popular aspirations, 
are being induced to follow a "blueprint for civilization" and gradually 

69. In fact, the general public has become aware of the vast possibilities 
latent in the scientific approach, which takes experimentally verifiable 

knowledge as its starting-point and results in the creation of a tool, a model 
or a method, and subsequently puts the means thereby created into practice 
according to plan. 

70. Even when natural disasters are in question, such as drought, which has a 

things down to fate alone, as they once used to do. 
stranglehold on a large part of Africa, governments can no longer put such 

71. 
national plan for attaining them. 

"hose in power must therefore equip themselves with the means of action 
directed towards clearly formulated development objectives, and with a 

3. 

72. 

conditions for the effective use of science and technology in a general economic 
development policy, 

Rale of science and technology in economic growth 

Economic growth usually heads the list of objectives in the African coun- 
tries' national development plans. So it is appropriate to specie the 

73. In this connexion, the traditional kind of economic growth strategy, based 
solely on the extension of existing activities or on a better organization 

of these, is unlikely to be of great interest to the CASTAFRICA Conference. 

74. Conversely, economic growth strategies based on technological innovation - 
should be the focal point of the Conference's discussions. 
clear that technological innovation, taken in the broad sense which is ascribed 
to it nowadays, can cover the practical application of an invention, work aimed at 
making a radical change in the technology of an existing type of production, or 
even launching the manufacture of a known product by means of techniques already 
being used abroad. 

either original or imported - as well as on the propagation of innovations, 
It should be made 

75. 
acquisition of a profounder knowledge of the object of the action (be this the 
natural environment, man or society) but also the introduction of new tools and 
new methods for the action itself. 

In fact, any development plan which aims to put a new procedure into prac- 
tical application or to manufacture a new product must include not only the 
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76. 

and creation of the means of carrying it out. 

Clearly, therefore, science and technology must provide two essential com- 
ponents in such a development plan: knowledge of the object of the action, 

4. The two types of technology transfer (1) 

77. 

namely : 

According to the kind of implantation process adopted for a new technology, 
a distinction may be drawn between two types of technology transfers, 

horizontal transfer, whereby the technological innovation: 

(i) 
(ii) extends from one use to another, one branch of industry to another and 

is propagated gradually within a country OT from one country to another; 

from one economic sector to another, within a country, or from one 
country to another; 

and vertical transfer, in which a flow of knowledge and know-how follows 
the sequence "research - experimental development - technological innovation". 

78. 

radically adapted, when they are transferred. 
is necessary, the two processes are very likely to be interdependent. 
judicious composition of the "mix" seems, moreover, to be one of the most import- 
ant requi e ents for the technological development of the less advanced 

The main link between horizontal and vertical technology transfers derives 
from the fact that technologies must often be adapted, and sometimes even 

And to the extent that adaptation 
"he 

countries T27 . 
79. 

of the technological innovations of others. 
by technology transfer is almost everywhere outstripping innovation resulting from 
research carried out on home ground, nations must keep up active research labora- 
tories. They thus secure an effective technology transfer for themselves, and 
this also enables them to participate to some extent in the world-wide process of 
original technological innovation. 

It is constantly observed that a certain domestic research potential is 
absolutely essential for a full awareness, understanding and assimilation 

That is why, even while innovation 

(1) Cf. Y. NAYUDAMA, Director-General, Scientific and Industrial Research, in 
the proceedings of the International Symposium on Technology Transfer 
(Technology transfer - Analysis and imperatives for developing countries), 
Council of Scientific and Industrial Research, New Delhi, India, February 
x373 
Cf. Recommendation No. 13 of the Inter-regional Group of Experts on the 
transfer of operative technology at the enterprise level (meeting in New 
York, June 1971) in the publication entitled "Transfer of Operative 
Technology at the Enterprise Level", United Nations, New York, 1972 
(Sales No. : E.72.II.A.l). 

(2) 
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5. 

80. 

Scientific preparation of decisions - 
practical examples 

Whatever the choice of development strategy, whether based on domestic 
scientific research or on the importation of foreign technologies, scientific 

preparation of decisions is of truly crucial importance. 

81. 

government level. 

This work consists in collecting and scientifically processing - often by 
computer - the data which form a basis for the decisions to be taken at 

82. In this connexion, the CASTAFRICA Conference will no doubt wish to examine 
the factors which come into play when the new technologies are evaluated 

a priori(l), in terms of their repercussions on the economy, as well as on the 
technological capacity, social structures and general well-being of the African 
countries (see also paragraph 123) below for the a posteriori evaluation). 

83. For example, the decision to implant a new technolo 
requires a preliminary study of the following points 

E a given country 
The socio-economic characteristics of the technology used locally, or, 
if appropriate, the reasons why the activity in question has not so 
far been embarked upon. 
What are its disadvantages? 
latter? 

What are the advantages of the new technology? 
Should compensation be made for the 

The various technologies existing abroad to meet the needs under 
review. 
and economic point of view? 

Which of these are the most advanced from a technological 

Among the technologies of interest, which ones seem best suited to the 
conditions of the country in which they are to be implanted, particu- 
larly from the point of view of the amount of labour and capital 
required? (3) 

Are the conditions for the importation of technology, in the form of 
patents, licences, unbundled or packaged technologies, acceptable? 
Is their cost reasonable? Are they hedged about with restrictive 
clauses? Which ones? 

Cf. C.V.S. RATNAM in the Proceedings of the International Symposium on 
Technology Transfer (Transfer of technology from research laboratory to 
industry), Council of Scientific and Industrial Research and UNDO, New 
Delhi, India, February 1973. 
This question has been gone into thoroughly in document SC/CASTAFRICA/FU3F.3 
entitled "Propagation of New Technologies in Africa" submitted to the 
Conference by the Secretariat of the Organization of African Unity. 
Cf. the Report published by the United Nations Advisory Committee on the 
Application of Science and Technology to Development, entitled "Appropriate 
Technology and Research for Industrial Development", United Nations 
Publication, New York 1972. (Sales No. : E.72.II.A.3). 



If foreign technology is not wholly suited to the conditions of the 
country, is it possible to adapt it (locally or elsewhere)? What 
would that cost? 

If this is not possible, should research and development work be under- 
taken to solve the problem? Ln the country itself? Abroad? 

What is the cost/benefit relationship of the implantation of the new 
technology from the point of view of economic returns? And as regards 
social utility? 

What is the most advantageous solution from the point of view of the 
country's foreign currency reserves? At the time of implantation? 
Later? 

How many staff are required for the local "absorption" of the technology 
in question and what should be their qualifications (and adaptability)? 
Can they be trained on the spot? Abroad? 

Are the necessary funds available for the implantation of the techno- 
logy, or can they be mobilized? In the country? Through international 
or foreign loans? On what terms? 

Do the "peripheral technologies" necessary for the running and mainten- 
ance of the new technology exist in the country? 
semi-products, or high pressure or low temperature technology, inert 
gas, welding, etc. - should plans be made for their gradual introduc- 
tion into the country? 

For example, certain 

What are the most efficient means of ensuring the propagation of the 
new technology in the country? 

84. 

production and the degree of technological dependence (not to say colonialism) 
from whlch the country is suffering. 

Lastly, the preliminary studies must also give consideration to purely 
political matters such as national or foreign ownership of the means of 

6. Examination of the horizontal transfer process 

85. 

following: 

In general, it is apparent that countries wishing to master the horjzontal 
technological transfer process must above all acquire the ability to do the 

make a wholly independent choice from among the various technological 
possibilities open to them; 
adapt imported technologies to local conditions; 
participate increasingly in the world movement of original technological 
innovation; 
ensure the management and running of the technologies implanted. 



86. 

broad outlines may be traced as follows: 

In this connexion there can be no ignoring the fact that international 
technology transfer is first and foremost a cornmication process, whose 

a supplier (a company, institution or individual); 

a message (advice, patent or any other sort of information, including 
information embodied in machines, equipment or plant designed along new 
lines ) ; 

an organized circuit for transmission of the message (trade, transport, 
information and documentation services, technical assistance, consultants); 

a user (a company, institution or individual) who has often requested the 
technological message, while being aware that it will have to adapt the 
technology received, or who realizes on receiving it that it will have to 
be adapted; 

a feedback from the user to the supplier, which may, if necessary, include 
an evaluation of the technological, economic and socio-cultural effects of 
the transfer. 

This process is set in motion and conditioned by continuous or chance 
contact, following organized or random channels between actual or potential 
suppliers and users of the technological message, and vice versa. 

87. 

and that their workings are not entirely understood. 
larly true of transfers between developing countries, the advantages of which are 
acknowledged, and which will no doubt make a considerable leap forward during the 
Second Development Decade. 

It must be admitted that the sometimes complex mechanisms involved in inter- 
national technology transfer have not been investigated thoroughly enough, 

This last remark is particu- 

88. 

does not, of course, mean that machines are less important, but that man's r6le 
is predominant. Men and machines together form operational technology. In the 
last analysis, there can be no technology transfer unless man himself is capable 
of effecting it. 

Since "technology" is primarily a matter of "know-how" (training and infor- 
mation), its international transfer is basically a "people process". This 

7. Forms and channels of horizontal transfer 

89. 

types used at present: 

In the field of contractual agreements(l)for horizontal technology transfer, 
an assessment should be made of the comparative efficiency of the main 

- __ 
(1) On this subject see the joint publication by the United Nations and the 

Regional Economic Commission for Europe entitled "Guide for use in drawing 
up contracts relating to the international transfer of know-how in the 
engineering industry", UN/ECE, 1970 (Sales No. : I.70.11eE.15). 



acquisition of machinery and equipment; 

procuring of paid services in the form of technical assistance supplied by 
specialized design and engineering consultants; 

purchase or barter of licences and patents; 

establishment of branches of foreign enterprises; 

launching of joint enterprises; 

purchase of turn-key factories. 

90- These various types of horizontal technology transfer may take a number of 
channels, of which those most commonly used are: 

non-commercial transfers (including the activities of some intergovernmental 
organizations) ; 

transfers assisted by international aid "projects" such as those supported 
by UNIDO; 

bilateral co-operation arrangements between governments; 

transfers on a purely commercial basis. 

91. 

past few years in the last category of channels. 
is towards transfer channels of a multiple, and hence more complex, nature; 
greater efforts in investigation and negotiation are needed for these, but on the 
other hand they provide the countries receiving international technology transfer 
with fuller guarantees. 

Most of the problems which have led to legal disputes, particularly between 
developing countries and industrialized countries, have arisen over the 

Thus the trend of the 1970s 

8. Examination of vertical transfer; r3le of R&D 

92. 

could they not abandon vertical technology transfer, whose backbone is the chain 
constituted by research, experimental development and technological innovation? 

Could not the African countries base the development of the modern sector 
of their economy solely on horizontal technology transfer? In other words, 

93. The reply which the CASTAF'RICA Conference gives to the question of the 
relations between science and technology in Africa will make it possible 

to clarify the position of R&D in the science and technology policies of the 
African States. 

94 

countries ' building up of a potential for appropriate scientific and technical 
Expert opinion on this question may be summed up as follows: 
by developing countries in original technical innovation, thanks to those 

participation 



research, is a necessary condition for their p o , and should have a front- 
ranking place in any national development plan i;l$Tess 

95. 
tries, expert 

Setting aside the political implications of the scientific autonomy, 
dignity, national prestige and cultural development of the African coun- 

ost often put forward the following justifications in support of 
their opinion $27 : 

Horizontal technology transfer alone cannot provide a satisfactory 
solution to either the agricultural problems peculiar to the climate, 
the soil and the local water balance, or the mining problems resulting 
from the countries' geological formation; a domestic R&D drive in 
favour of vertical technology transfer in these fields is always indis- 
pensable; 

In view of its "communication" aspect, horizontal technology twsfer 
requires the supplier and the user to be "on the same wave-length". 
So in the receiving country there must be teams of scientists and 
engineers whose research activity keeps them abreast of the science 
or technology in question. 
and maintain this position only if they themselves participate in 
orginal technological innovation; 

It is obvious that these teams can attain 

Horizontal technology transfer is carried out on more favourable terms 
when it is possible to combine barter and purchase. 
are able to offer in exchange the results obtained in their own public 
or private laboratories will have access to the best foreign licences 
and to the most advanced foreign know-how; 

Countries which 

Each stage of development must be a stepping-stone to the subsequent 
stages. In its first industrialization phase, a country must there- 
fore prepare the vantage points from which it will tackle the follow- 
ing phase. So, from the outset, it must have a potential for original 
technological innovation in a few well-chosen areas; 

Public scientific and technological services, which have an essential 
part to play during the firs+, phases of industrialization, cannot 
attain and maintain a high standard of quality, nor can they fulfil 
their educational r8le in the country, without conducting significant 
research activities. 

96. 

for different fields of application, between R&D and international technology 
transfer. 

(1) 

The foregoing considerations will perhaps encourage the CASTAFRICA Confer- 
ence to discuss the relationship, in various socio-economic contexts, and 

Cf. G.S. RAMASWAMY and D. BANERJEE in the Proceedings of the Joint Govern- 
ment of IndiadrrrJIDO Inter-regional Seminar on Technology Transfer, New 
Delhi, December 1972. 
Cf. "Science for Development" by J. SPAEY et al., Paris, Unesco, 1971. (2) 



9. Comparative costs of the two types of transfer 

97. 

present financial means of the African countries. 

It may perhaps be objected that the pursuit of scientific and technological 
research on home territory is an expensive undertaking which is beyond the 

This cannot be gainsaid. 

98. Even so, these expenses must be compared with the extremely high costs of 
horizontal technology transfer. 

These costs may, broadly speaking, be split into direct and indirect costs 
of transfer(1). 

99. Direct costs are those that represent payments for which specific provision 
is made in the contractual agreement (see above, paragraph 89) i.e. : 

(i) purchase costs of patents, licences, know-how and trademarks; 

(ii) expenses incurred in acquiring the necessary technical knowledge and 
know-how at the pre-investment, investment and operational stages. 

100. Indirect costs cover a wider area, but they may be subdivided as follows: 

(iii) expenses resulting from overpricing imports of intermediary products, 
spare parts and equipment indispensable to the implantation and 
operation of the technology in question; 

expenses and outlay of foreign currency because of profits due to the 
foreign share of the firm; it may, for example, be a matter of re- 
patriation of f'unds, which in part represent the purchasing country's 
payment for the technology transferred; 

(iv) 

(v) other forms of indirect c0st.s arising in particular from restrictive 
clauses in the contract, suchas prohibition to export, or from 
accounting manipulations in the case of branches of foreign firms, 
enabling them to avoid paying local taxes or customs duty; 

Lessened scientific and technological acculturation, owing to the 
fact that branches of foreign companies tend to have all research and 
experimental development necessary for the launching, maintenance and 
modernization of production carried out by the parent company. 
result, in the countries receiving the technology career prospects 
are not bright for research scientists and engineers, and for nationals 
who have undergone such training there is often no alternative but to 
join the brain-drain. 

(vi) 

As a 

(1) On this subject see: (i) the very interesting publication entitled "Guide- 
lines for the study of the transfer of technology to developing countries - 
a study by the UNCTAD Secretariat", New York, United Nations, 1972. (Sales 
No.: E.72.II.D.19); 
I1 Transfer of Technology", document TD/~o~, of 10 November 1971, prepared 
for the third session of UNCTAD (Santiago, Chile, April 1972). 

(ii) the Report of the UNCTAD Secretariat on the 



101. 

industries from the primary to the tertiary sector, has led a number of people 
to say, with some degree of truth, that this form of transfer tends to generate 
or perpetuate some of the features of underdevelopment, 
such drastic measures in this field that international co-operation and technical 
assistance have been jeopardized, if not paralysed, as a result. 

Stringent analysis of the scope and variety of the costs of horizontal 
technology transfer, which are nowadays spread over the whole range of 

Some countries have taken 

10. Optimization of profits 

102. Generally speaking, it might be said that the economic, scientific and 

as to optimize the profits of all kinds which may be reaped from a wise combina- 
tion of horizontal and vertical technical transfer processes, i.e. combining 
imported foreign know-how with a national drive towards original technological 
innovati on. 

technological policies of African countries should be planned in such a way 

103. The CASTAFRICA Conference will no doubt seek a way of directing this optimi- 
zation process in accordance with the African countries ' best interests. 

Such an investigation could be carried out in a concrete fashion into those new 
technologies - identified by Unesco by means of the Delphi survey mentioned at 
the beginning of this chapter - which have proved to be of particular interest 
to Africa. 

11. Implantation policies for new technologies 

104. 

On the contrary, this implantation r ires determination on the part of the 

The implantation of new technologies in developing countries is not a spon- 
taneous process which may be left to the interplay of uncontrolled forces. 

governments and industries concerned ?9r . 
1%. In the case of vertical technology transfer, i.e. the progression of techno- 

logy from a science to the finished product, the trend is towards the 
organization of domestic R&D by "vertical integration"; 
search relevant to the transfer concerned is brought together in a "mission- 
oriented" institution, whatever the type of research carried out there (whether 
fundamental, applied, or experimental development ) . 

in other words, all re- 

106. This form of organization may be contrasted with "horizontal integration" 
of research according to scientific disciplines or technologies, which is 

to be found chiefly in traditional universities and polytechnics. This kind of 
research is described as "discipline-oriented" . 
107. Naturally, the discipline/mission dichotw introduced above, is a gross 

oversimplification, things are never so clear-cut, since all R&D establish- 
ments are somewhat ambivalent on this point. For instance, faculties of medicine 
and agronomy in m y  universities are familiar with a high degree of vertical 
organization; in addition, universities and polytechnics are able to provide 

(1) Cf. 2. MADEJ "The Strategy of Technology Transfer" in the Proceedings of 
Unesco's Symposium on "International Aspects of Technological Innovation", 
document SPS No. 26, Paris, Unesco, 19'72. 
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common ground for reflection and contact between a great many development 

to make among their various discipline-oriented research units. 
missions", thanks to the very flexible ad hoc combinations which they are able 11 

108. 
This is a really crucial problem for the national science 

and technology policies of the African countries, and the CASTAFRICA Conference 
will probably wish to discuss it under item 7 of its agenda. 

Here we run up against the problem of organizing higher education establish- 
ments for Rgg. 

109. 

partnership may adopt in order to ease the transfer. 

In the case of horizontal technology transfer from one country to another, 
it is worth while to examine the types of measure which governments in 

Here are a few examples: 

110. Among other things, the government of the receiving country may: 

(a) Grant loans at a low rate of interest to the domestic industry which 
embarks upon innovation, following the guidelines of the national 
development plan; 

Grant special tax exemption to this new industry; (b) 

(c) Give high priority to training abroad for qualified staff who will 
work in this industry; 

(d) Give preferential treatment to foreign experts specializing in this 
industry. 

111. The government of the developed country may facilitate the transfer abroad 
of its national technologies by adopting such measures as: 

(a) Selective tax relief for firms which agree to set up plants in develop- 
ing countries, in order to assist the economic development of the 
latter; 

(b) Complete takeover (with or without assistance of a multi-national kind) 
of the training of qualified staff from the receiving country to work 
in this new industry; 

(c) Total or partial coverage by the donor country's government of the 
risks to which its industries are exposed when embarking on teghno- 
logical aid operations abroad; 

(d) Payment by the government of the donor country of at least part of 
the direct cost of the transfer (see paragraph 99 above). 

112. 
Some observers estimated in 1970 t 

they were responsible for approximately one quarter of the world's production 

It would be unrealistic not to mention here the very large - and growing - 
rale of "multi-national" companies. w . 

(1) Cf. !'An analysis of technology transfer", report by the Nomura Research 
Institute of Technology and Economics, Tolcyo and New York, July 1971. 



113. Indeed, these companies are heavily committed to horizontal technology 

governments of the developed countries to which they belong. 
transfer to developing countries, and as such may claim the support of the 

114. 

force, which is a tendency always to increase their hold on the market and 
maximize their own profit margins. 

Why these companies settle in developing countries is of little importance; 
such a step, after all, corresponds to their ultimate aim and inner driving 

115. However, the governments of the lost countries have recently taken excep- 
tion to some of these companies' practices; for example: 

(a) The attempt to obtain a monopoly and then a monopsony on the national 
market; 

(b) The concentration of all genuinely creative work (R&D, for example) 
in the parent cmpany, which is nearly always situated in a highly 
industrialized cauntry; 

(c) Scattering part manufacture among several countries in order to avoid 
the threat of nationalization; 

(d) The practice of "closed door" manufacture in order to ensure that the 
very advanced technologies which they use can neither be absorbed 
into the host country nor be propagated within it. 

116. The CASTAFRICA Conference may wish to examine the measures which might be 
planned by the governments of developed and developing countries alike, 

concerning concrete examples of horizontal technology transfer taken from the 
Delphi survey carried out by Unesco in Africa. 

12. The firm establishment of newly implanted technologies 

117. A new technology, once implanted usually passes through several stages of 
"establishment" before it is wholly assimilated by the receiving country. 

118. 

each technology : 

In this connexion it is useful to distinguish between the following stages (1) 
which make it possible to assess the degree of assimulation attained by 

(1) Cf. 
Institute of Technology and Economics, Tokyo and New York, July 1961. 

"An Analysis of Technology Transfer", report by the Nomura Research 



Stages by which a 
.newly implanted 
technology 
establishes itself 

6 

7 

8 
9 

Criteria of Assessment 

Use of machinery and utilization of imported products 
Maintenance, check-ups and quality control services 
Repair workshops 
On-the-spot assembly line production 
Local production of individual parts, geared to 
on-the-spot assembly 
Local production of major components, geared to 
on-the-spot assembly 
Manufacturing engineering (fitting up of machinery 
and organization of production) 
Design engineering (machinery and products) 
Experimental development of prototypes and pilot 
factories 

119. 

will be imported, and to plan its progression (up to stage 9) in accordance with 
a pre-established schedule. 

Similarly, when the horizontal transfer of a new technology is carried out, 
it is necessary to plan at which stages of establishment the technology 

120. 

vey carried out by Unesco in Africa. 

Here again, the CASTaFFUCA Conference might discuss this matter in concrete 
terns with reference to the new technologies identified by the Delphi sur- 

13. Evaluation and corrective mechanisms of 
technology transfer 

121. 

economic, socio-cultural and political effects of the transfer. 

Next comes the stage of feedback from the user of the technology to the 
supplier, which is, as a rule, based on an evaluation of the technological, 

(a) Among the technological effects, good note will be taken of the 
increase of the country's productive capacity and the improvement 
in its general standard of technological competence; 

(b) Economic effects will be measured chiefly in terms of the per capita 
increase in the GNP, the creation of new jobs, the fall in prices of 
products and services, and the freedom of access to new products; 



(c) Among the socio-cultural effects are included the general improvement 
in the standard of living, the drift of the rural population into the 
towns (with its sometimes detrimental consequences) as well as the 
change in outlook which is wrought by industrialization, and which in 
turn increases a country's capacity for technological assimilation, 
etc. 

(d) Political effects are closely linked to a country's technological 
independence and its power and prestige in the world. 

14. Transfer of scientific and technological information 

122. Lastly, at all stages of the process of implanting new technologies, whether 
this is done through domestic R&D or by importation from abroad, there a 

arises the fundamental question of transfer of scientific and technological infor- 
mation. 
scientific and technological information published throughout the world. This is 
one of the principal aims of the world information system set up by Unesco under 
the acronym UNISIST. This matter, among other things, is the subject of the last 
chapter relating to item 9 of the CASTAFRICA Conference Agenda, which deals with 
international co-operation. 

The overriding need is for the African countries to secure access to 

123. There is, however, a further point to be taken into consideration when 

relevant? 
scientific and technical information with the least possible delay, interpersonal 
contacts constitute by far the most important channel of communication, although 
the usefulness of heuristic systems of information storage and retrieval by com- 
puter is not called into question. 

implanting a new technology, namely: is the information recent? Is it 
It is henceforth beyond a doubt that in order to obtain relevant 

124. 

study tours for scientific and 

ween mission-oriented and discipline-oriented mobility. 
will certainly wish to bear this in mind when discussing item 9 of its agenda. 

The problem is that of the geographical mobility of scientific and technical 
staff. Just as in the case of R&D (see paragraphs 1% and 106 above), 

e hnical staff should be the target of a positive 
policy in the African countries 127 and a judicious balance should be struck bet- 

The CASTAFRICA Conference 

15. Possibilities for African regional co-operation 
in technology transfer 

125. To end this chapter, the CASTAFRICA Conference might, in view of the techno- 
logies identified by Unesco's Delphi survey, discuss the possibility of 

African countries' pooling their potential for the study and scientific prepara- 
tion of decisions in order systematically to trace new technological courses open 
to Africa. It might perhaps be expedient for multilateral institutions with a 
regional or sub-regional African vocation, a study of which was recommended by 

(1) See on this subject "Bilateral institutional links in science and techno- 
logy", document SPS No. 13, Paris, Unesco, 1969. 
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by the third session of UNCTAD('), to be given express responsibility for this 
task of periodic consultation with the world scientific and technological can- 
munity, and - taking advantage of UNISIST, the world scientific and technological 
information system - the task of going systematically through the scientific or 
technological literature which is of some practical interest to the development 
of Africa. 

126. 

and technology policies of the African countries which they would be called upon 
to serve, so that these countries might take new technological possibilities into 
account when preparing their medium-and long-term development plans. 

The key responsibility of such multilateral institutions would be to supply 
a flow of information to the government authorities in charge of the science 

127. One of these institutions' first tasks, in close collaboration with Unesco's 

and the capacity already present in Africa for the new technologies which the 
CASTAFRICA Conference selects as promising for the future of Africa. In order to 
do this , they would have to carry out individual surveys for each technology on 
the number and the quality of specialists available in all the African countries, 
existing equipment, specialized laboratories, etc. They would then have to 
assemble the necessary documentation on the technology in question, go to visit 
foreign laboratories, etc. - in short, with the support of UNISIST in particular, 
they would have to be responsible for carrying through the transfer of scientific 
and technological information, for which purpose they would have been established. 

science offices in Africa, would be to gauge the amount of effort needed 

__ - _ _ ~ _ _  - 
(1) Cf. Resolution 39 (111) on transfer of technology, adopted without opposi- 

tion by UNCTAD at its third session, which was held in Santiago, Chile, in 
April-May 1972; 
ment TD/III/RES/39), the text of which reads as follows: 

see in particular the operative paragraph I1 8/b (docu- 

"8. Decides that UNCTAD should co-operate with other bodies in the United 
Nations system, and with other competent international organizations, 
including the World Intellectual Property Organization, so IS, in 
conformity with Part I1 of the Programme of Work, to supplement their 
activities in order to: 
(a) ... 
(b) l3xplore the possibility of setting up multilateral institutions 

such as technology transfer centres, patent banks and techno- 
logical information centres" . 
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INTRODUCTION 

1. 

follows : 

The present Chapter is intended to facilitate discussion, by CASTAFRICA, 
of item 9 on its Provisional Agenda, which comprises four sub-items, as 

(a ) 
(b) 
(c) 

(d) 

Co-operation in scientific research and experimental development; 
co-operation in the provision of scientific and technological services; 
co-operation in the field of scientific and technical documentation 
and information; 
making more effective the mobility of scientific and technological 
personnel. 

2. 

in science and technology now exists in Africa, 

From what has been stated in Chapter I it will be apparent that the minimal 
national institutional and conceptual basis for inter-country co-operation 

3. At the same time there exists an awareness, in Africa, that inter-country 
co-operation in science and technology is not likely to bear fruit, to the 

fullest extent possible, unless nations investigate possible joint action accord- 
ing to a jointly agreed terminology and methodology. 

4. 

tries could get together in a rather informal way to create and sustain truly 
operational inter-country co-operation schemes in the field of science and tech- 
nology. 
topics of national science policies. 
instance, many countries: 

Members of the scientific community, and national planners are in fact con- 
vinced that the time has passed when a few persons from a number of coun- 

International scientific co-operation has now become one of the major 
It is for this reason that in Europe, for 

(i) have set - sometimes implicitly - a ceiling to their international 
financial commitments in R&D (it is known that, on the average, 
Western European countries devote between 1% and 15% of their 
national R&D science budgets to international scientific co-operation 
and this, of course, has repercussions on these efforts); 

are in the process of integrating into their national science policy 
the network of their bilateral and rnultilateral agreements and pro- 
grarmnes in the field of science and technology. 

(ii) 

Moreover, many industrialized countries: 

(iii) have established temporary or permanent policy and management groups 
for their international scientific activities. 

5. The above does not mean, of course, that all is now perfect in international 

vanced countries. On the contrary, those countries have taken unco-ordinated 
steps towards scientific integration in many ways and at various levels. The 

co-operation in science and technology, even amongst the economically ad- 
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present situation in Europe, for instance, which is the inheritance of a complex 
past, presents two characteristics: 

attempts to integrate isolated research efforts have sometimes been 
successful within specific disciplines such as experimental zoology, 
oceanography or astronomy; 

however, without minimizing the worth or results of some of these 
attempts advanced nations have been perforce compelled to establish 
means of assessing, on a continuing basis, their overall participation 
and conrmitments in the present chaotic network of bilateral and multi- 
lateral, governmental and non-governmental agreements for scientific 
and technological co-operation. This, with a view to optimizing their 
interests within this network. 

6. 

are open to African nations, to optimize both their individual and collective 
involvement in the intra-Afkican and international co-operative efforts in science 

Turning to the African context, the general question which CASTAFRICA may 
wish to consider under item 9 of its Provisional Agenda is: What options 

and technology? 

7. 

hope to cover alone the whole range of research and scientific services relevant 
tothejr developmentalproblems b~ the foreseeable future. 
answer the above question CASTAFRICA might resolve that each nation interested 
in exploring possible co-operation with other nations in the field of science and 
technology should determine for itself however provisionally: 

Should CASTAFRICA answer this question, it will make a salient contribution 
to African development. Indeed, most African countries cannot possibly 

In its attempt to 

(i) the areas, and items for which inter-country co-operation in science 
and technology appears to be most urgently warranted, from their 
national standpoint; 

(ii) the cmtries with which it would wish to start bilateral and/or multi- 
lateral negotiations with a view to inter-country co-operation; 

(ij.i) for each item, the order of priority of the co-operative ventures 
envisaged with each other country; 

(iv) for each item, the modalities of co-operation which it is ready to 
consider. 

8. By way of introductory remarks to this chapter it might finally be pointed 
out that the examination of the main areas in which such co-operation is 

most urgently warranted is here purposely restricted to scientific and techno- 
logical activity properly speaking, that is: the production, ordering, adapta- 
tion and application of knowledge, as distinguished from other fields of possible 
co-operation, such as transmission of knowledge through higher education in the 
various scientific and technological disciplines,or the questions specifically 
related to the international transfer of teclmoloay, the intricacies of which 
have been discussed under Chapter 11, Section IV. 
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9. 

as the scientific andor technological services (STS). 

Scientific Research and Experimental Development (W) obviously qualify 
as subjects for discussion from the above-mentioned point of view, as well 

I. ID€!XTIFICATION OF FIXJJX FOR SCIENTIFIC AND 
TECHNOLOGICAL CO- OPEBATION 

1. The global and regional approaches 

10. Inter-country co-operation in science and technology requires special 
modalities and arrangements for the allocation, by the countries concerned, 

of the financial and manpower resources that must be mobilized in order to make 
joint action effective. The identification of fields of co-operation and the 
conclusion of arrangements judged to be mutually advantageous must therefore of 
necessity involve bilateral and multilateral negotiations around very specific 
considerations, both as regardsthe substance of the proposed co-operation, and 
the modality (technical, financial, administrative) for its execution. 

11. The latter aspect - that of modality - has to do with form rather than con- 
tent and is therefore discussed towards the end of this chapter. 

12. 

the co-operation may be implemented by formal or informal means, and may require 
large-scale or modest individual inputs from the various participants. 

The present section is thus concerned solely with the subject-matter of the 
proposed international co-operation, abstraction being made of the fact that 

13. That having been said, it seems clear that the identification of fields for 
scientific and technological co-operation which is tantamount to the selec- 

tion of fields and the establishment of priorities can be approached from two 
mutually opposed standpoints: 
grasp the issue in terms of world situations, trying to discern the truth and to 
delineate problem areas from a "bird's eye" view; 
seeks to identify the resources which are readily available in the countries 
directly concerned and can be translated into concrete action at short notice and 
with a minimum of effort. 

(i) the "global" or "regional" approach seeks to 

(ii) the "specific" approach 

14. CASTAFRICA might, in the light of the above considerations, wish to consider 
the subject of inter-country co-operation by first looking into the more 

general aspects of the question, and then turning to the particular ones. 

15. 

logy to Development, prepared by the United Nations Advisory Committee on the 
Application o 

For an examination of the general aspects, CASTAFRICA is fortunate in having 
before it the World Plan of Action for the Application of Science and Techno- 

cience and Technology to Development (UNACAST), over a period of 
several years fiQ . 
(1) World Plan of Action for the Application of Science and Technology to 

Development, United Nations, New York, 1971, 286 pages. 
Copies of the World Plan will be made available to CASTAFRICA delegations, 
in Dakar. 

Sales No. 71.11.~.18. 



16. The objective of the World Plan of Action is to provide a framework for 
the United Nations and its Specialized Agencies to collaborate with and to 

provide assistance to developing countries for the conception and implementation 
of action programmes, in a number of selected sectors. 

17. 

other. 
far as they are related to item 9 on the CASTAFRICA Provisional Agenda. 

The World Plan is composed of a Global Plan, on the one hand; 
Regional Plans, respectively for Africa, Asia and Latin America, on the 
The Global Plan and the African Regional Plan are discussed below, in so 

and three 

(a) The UNACAST Global Plan 

18. 

lished in several languages, it is now being considered by Member States. 

The Global Plan was completed by the United Nations Advisory Committee on 
the Application of Science and Technology (UNACAST) early in 1970. Pub- 

19. The Global Plan comprises two parts, of which Part Two comprises 
Chapters VI to XV, as follows: 

VI. Science and technology policies and institutions 

VI1 . Science and technology education 

VIII. Natural resources 

M. Food and agriculture 

X. Industry 

XI. Transport and communications 

XII. Housing, building and urban development 

XIII. Health 

XIV. Population 

m. Relevance and application of new teahnologies 

20. 

so far as Chapters VI, VI1 and VI11 are concerned, Unesco. 
by the Sub-committee on Science and Technology of the United Nations Administra- 
tive Committee on Co-ordination (ACC) and its final text thus is a consensus. 

"he above chapters comprise material selected by UNACAST from contributions 
made by various organizations of the United Nations system, including, in 

Part Two was reviewed 

21. 

CASTAFRICA Provisional Agenda item 9, if only because of its relative briefness 
(pages 3 to 41 of the English-language edition) and the fact that it lists prior- 
ity scientific and technological areas the potential importance of which to 
individual developing countries is greatest. 

Part One of the Global Plan was prepared by the Committee itself. 
the part of the World Plan which can best assist discussions under 

It is 
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22. 

country basis, and this aspect is discussed later on in the present chapter, 
is also possible that, for specific reasons, a subject which is not on the global 
priority list is of considerable interest to one particular country. 

The degree to which each subject which has merited a high global priority 
interests a given country must, of course, be determined on a cauntry-by- 

It 

23. The priority areas for further R&D identified in the Global Plan are: 

A. 

B. 

c. 
D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

High-yielding varieties of staple foods 

Edible protein 

Fish 

Pest and vector control 

Tropical hardwoods and fibres 

Ground water 

Desalination 

Arid land 

Natural disaster warning systems: 
(1) volcanic eruptions 
(2) Earthquakes 
(3) Hurricanes, cyclones, typhoons 
(4) Floods and tidal bores 

Indigenous building and construction materials 

Industrial design and research: 
(1) Metallurgical processing 
(2 ) Industrial chemicals 
(3) Processing of natural fibres 
(4) Plant and equipment design 
(5) Small-scale and cottage industries 
(6) Industrial research 
(7) Appropriate technology 

Schistosomiasis 

Hunaan fertility. 



24. The Global Plan also identifies priority areas for the application of 
existing howledge, as follows 

A. Storage and preservation of agricultural products 

B. Control of livestock diseases 

C. Human disease control: 
(1 ) Trypanosomiasis 
(2) Smallpox 

(3) Leprosy 
(4) Cholera 

D. Housing construction methods 

E. Glass and ceramics 

F. Improvement and strengthening of science teaching in secondary s.chools 

G. hdustrial extension and advisory services 

H. Natural resources assessment and mataagement 

25. In considering the subject of possible areas for regional co-operation, 
CASTAFRICA will doubtless wish to bear in mind the above global UNACAST 

analysis, particularly since it offers the advantage of making a clear distinc- 
tion between the need for f'urther R&D, on the one band, and immediate salient 
opportunities for the application of already existing scientific and technologi- 
cal knowledge, on the other. There exists a relationship between these two 
aspects, because application of existing knowledge often requires a certain 
amount of additional, supporting research andor experimental development, for 
the purposes of adaptation so as to make the conditions and effects of a 
tion more consonant with local socio-economic constraints and objectives . ar;jica- 
26. A second major step towards the pinpointing of scientific sectors relevant 

to Africa was the preparation by the African G m u p  of UNACAST of the 
African Regional Plan for the Application of Science and Technology to Develop- 
ment. This United Nations Economic and Social Council document (E/CN014/L.4O7 
of 28 June 1972) is presented to CASTAFRICA as document SC/CASTAFFUCA/b submitted 
by the United Nations Economic Commission for Africa. 

(b) The African Regional Plan (2 1 

27. 

sequence as the ten sectors mentioned in the Global Plan (cf. para. 19 above): 

The African Regional Plan is divided into ten chapters, each of which deals 
with one of the ten sectors listed below, though not exactly in the same 

(1) 

(2) 

These questions are discussed in detail in Chapter I, paras. 24-33 of the 
present document, and also in Chapter 11, paras. 65-128. 
UNACAST World Plan of Action: African Regional Plan, United Nations ECOSOC 
document E/CN.14/LO4O7 of 28 June 1972, forming a part of CASTAFRICA docu- 
mentation as document SC/CASTAFRICA/k. 
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I. General development of scientific and technological capacity / 
Science and technology policies and institutions (1st on both 
Global and Regional lists) 

11. Natural resources (3rd on the Global list) 

111. Food and agriculture (4th on the Global list) 

Iv. Industrial design, research and development (5th on the Global 
list 1 

v. Transport and telecommunications (6th on the Global list) 

VI. Housing and urban development (7th on the Global list) 

VI1 . Health and sanitation (8th on the Global list) 

VIII. Science and technology education (2nd on the Global list) 

M. 

X. 

Population (9th on the Global list) 

Transfer of comercial technology (related to relevance and 
application of new technologies, which appears 10th on the 
Global list). 

28. 

8th on the Regional list. It is difficult, however, to read any particular mean- 
ing into this, because the sequence does not necessarily imply an order of rela- 
tive importance: the health and sanitation sector, for instance, is as important 
as the food and agriculture sector. Yet, for the purposes of any general discus- 
sion which CASTAFRICA might wish to devote to these two UNACAST Plans, it is 
perhaps appropriate to point out that science and technology education is but an 
extremely important facet of the Benera1 development of a nationts scientific and 
technoloaical potential (STPL. This fhndamental point has already been discussed 
in Chapter I, paras. 48-53. 

As will be noted, the only substantive change in sequence is that of science 
and technology education, which appears in 2nd place on the Global list, and 

29. "he Regional Plan, for each one of the ten above-mentioned sectors: 

(i) states the general situation in an Introduction, 
(ii) defines objectives for the sector, and 
(iii) proposes a series of concrete programmes of varying scope and nature, 

without attempting to separate out, however, those which might best 
be the object of action at the exclusively national level, from those 
whichmight require inter-country co-operation. Also, the programmes do 
not attempt to differentiate (i) projects the main purpose of which 
is to increase knowledge in a given area (discipline-oriented W), 
from (ii) projects aiming mainly at facilitating the attainment of 
specific socio-economic objectives (mission-oriented W) , or from 
(iii) the development of scientific and technological public 



services (STS). 
were thus required to fbther identify priority fields of scientific 
and technological activity and appropriate modes of action. 

Complementary and more detailed surveys and analysis 

2. The Unesco/UNACAST survey of institutional needs of African 
countries in the field of science and technology 

30. A first activity undertaken by Unesco as a complement to the Glob 
Regional Plans has been the undertaking, at the request of UNACASTflydof 

a survey of institutional needs of developing countries in the field of science 
and technology. 

31. The survey has required the development, by Unesco, of a specially-designed 

refinement and review at periodic intervals) to the determination of national 
needs in the field of science and technology, measured against specific national 
requirements arising from socio-economic objectives, situations and constraints 
as outlined primarily in the respective National Development Plans. 

methodology. Its aim is to provide a first approximation (subgect to future 

32. 

research institutions and universities on the one hand, and from ministries of 
planning and other ministries on the other, is asked to rate the relative import- 
ance (relevance) of sciences to development objectives, using a comonly agreed 
scale of assessment, a conventional nomenclature of scientific and technological 
disciplines and as concrete as possible a statement of development objectives and 
programmes, properly weighted, 

The survey is conducted on a country-by-country basis. 
panel of experts composed of scientists, engineers, economists, etc. from 

In each country, a 

33. 

countries: Botswana, Burundi. Cameroon, Central African Republic, Chad, 
Congo, Ethiopia, Gabon, Gambia, Lesotho, Liberia, Malawi, Mauritania, 
Mauritius, Nigeria, Senegal, Sierra Leone, Somali, Upper Volta, Zambia. 
exercise has also been carried aut in Egypt, but results there are preliminary 
and cannot yet been released.) 

As of October 1973, such surveys had been completed, with the help and 
advice of the Unesco Field Science Office in Nairobi, in twenty African 

(The 

34. A comparative analysis of e results from the 20 countries covered reveals 
many interesting features (3 . 

35. At the most aggregate level, the average share of importance (relevance) 
of 8 groups of disciplines emerged as follows: 

(1) 

(2) 

Cf. World Plan of Action for the Application of Science and Technoloa 
to Development, United Nations, New York, 1971, pages 71 and 72. 
Cf. document Unesco m/~ou/296: 
institutional needs of African countries in the field of science and 
technology". 

"Results of a Unesco/UNACAST survey of 



Column 1 Column 2 Column 3 
Average relevance Number of Average relevance 
for group ($) disciplines per discipline in 

in the moup the group ($) 

Agricultural sciences 
mineering sciences (technology) 
Medical sciences 
Ehvironmental sciences 
Biological sciences 
Chemical sciences 
Physical sciences 
Mathematical sciences 

17 
23 
9 
18 
9 
5 
8 
10 

13 1.3 
26 0.9 
15 0.6 

11 0.8 

5 1.0 

16 0.5 
12 0.8 

14 1.3 

36. 

arbitrary, and chosen only for practical purposes. 
averages of the relevance marks obtained in the 20 countries. 

The figures in the first column are significant only in relation to each 
other, the absolute magnitude of the scale (in this instance, 100) being 

These figures represent the 

37. One expects these relevance marks to vary, since development objectives are 
specific to each country, and since different panels were used for each 

survey. To the extent however that the countries covered have many features in 
common, such as overall level of development, and more specifically similar levels 
of education, health, industrialization, etc.,one would expect these common traits, 
provided that the assessments of the panelists can be considered as reliable, to 
be reflected in a non-random distribution of values for the relevance marks. 
This is indeed obtained, the mean deviation of the distributions ranging from 2@ 
to 38% (a purely random distribution would have a mean deviation of 58%). The 
figures in the first c o l m  might therefore be considered as reliable. They give 
an indication of the relative importance of 8 groups of disciplines, on the aver- 
age, for the variety of development objectives found in 20 African countries. 
They can be used, with care and flexibility, as guideposts in working out the 
scale of effort by broad field of research and training, either nationally or 
regionally. 

38. It should be observed that the magnitude of the relevance mark for a given 
group is the result of two compounded factors, the number of disciplines in 

the group, and the average relevance per discipline, shown in the third column 
above. It is seen that, on a disciplinary basis, agricultural and environmental 
sciences come out as the most relevant on the average, the share of engineering 
sciences, that is technology, being greater by virtue simply of the fact that the 
breadth of knowledge coming under "engineering sciences" is greater. 
reflects the objective fact that if a broader field such as technology is to be 
covered as comprehensively as a narrow field (e.g. mathematics), then a greater 
number of specialists will be required in the broader one and this will be re- 
flected in greater budgets, for instance, to train them. 

This 



39. The individual surveys f'urthermore provide fine profiles of relevance, 
showing the relative importance of each individual discipline in each 

country(1). 
115 account for more than one-half of the total relevance, which means that 
"relevant science" for present-day Africa is rather concentrated. 
welcome finding, for it means that the effort does not have to be spread thin 
over the entire spectrum of scientific knowledge. 
criticality of the selection, thereby shifting the burden to the planning stage, 
when priorities are set. 

On the average, 25 disciplines only out of a total of approximately 

This is a 

However, it points to the 

40. 
A global ranking proce- 

dure has been applied, which averages the rank of the discipline over-the coun- 
tries. The top ten disciplines thus come aut as: 

On the other hand, it is interesting to know which disciplines are, global- 
ly, the most relevant for the countries covered. 

- Rank Discipline 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Hydrology 
Civil engineering 
Crop production and protection 
Agronomy 
Mechanical engineering 
Climatology 
Applied mathematics 
Construction engineering 
Pedology 
Ecology 

41. Next to this top group are found such disciplines as: public health, 

and control engineering, electrical engineering, animal health, etc. 
cartography, statistics, analytical chemistry, entomology, instnunentation 

42. 

as a matter of priority, in the above areas of training and research. 

These results indicate that national and regional efforts in building up 
the scientific potential and organizing co-operation should be concentrated, 

43. 

its research and training institutions (as listed in the publication Survey on 
the scientific and technical potential of the countries of Africa, Unesco, 1970). 
Thus were identified those disciplines for which no institution seemed to exist 
(in 1968-1969) that could undertake research or training in the corresponding 
field. By summing over all the countries covered, one finds that from 2/3 to l/3 
of the countries had no institution possessing an R&B capability in the following 
disciplines (listed in decreasing order of the gap): 
Civil engineering, Construction engineering, Climatology, Electrical engineering, 
Hydraulic engineering, Instrumentation and control engineering, Ecology, Public 
health, Applied mathematics, Agricultural engineering, Transportation engineering, 
Statistics. 

For each country surveyed, a comparison was made between the top disciplines 
contributing to 5@ of the relevance and the fields of specializations of 

Mechanical engineering, 

(1) Ibid. 



44. If this result is compared with the list of the most (globally) relevant 
disciplines mentioned above, it is seen that an urgent and important task 

lies ahead in Africa in institutional build-up in the following areas: civil, 
mechanical, construction, electrical, instrumentation and control engineering; 
climatology and ecology; public health; applied mathematics and statistics. 

45. Finally, the method applied permits the identification of those develop- 
ment objectives and programmes which are more critically dependent on 

science and technology inputs (simply by summing up, for each objective, the re- 
levance marks contributed by each discipline). The problem still arises of work- 
ing out a common nomenclature of development goals which can accommodate the spe- 
cific goals stated in each country. 
at a sufficiently aggregate level as shown in the list below. By considering for 
each country the top third of the goals with the greatest dependence index, (5 of 
them on the average) reallocating these goals among the various headings shown in 
the list, and summing up over the 20 countries, an idea can be obtained of those 
types of goals which are more widely recognized as being more science and techno- 
logy dependent. 
decreasing order of the number of countries in which they were among the top 
third of the most ST-dependent: 

This was fortunately found to be possible, 

The result was the following list of objectives, arranged in 

19 
16 
12 
11 
10 
8 
8 
6 
5 
4 
3 
2 
1 

Agriculture 
Health 
Animal breeding 
Water 
Mines 
Industry 
Communication (incl. Transport) 
Energy 
Ehvironment 
Education 
Manpower (and other social) 
Construction 
Post and telecommunications 

46. 

greatest from the application of science and technology. 

Once again, this list provides some indication of the most widespread types 
of development objectives and programmes which are likely to benefit 

3. The CASTAFRICA Matrix survey for the identification of areas for 
African inter-country co-operation in science and technology 

A second complementary activity launched by Unesco, not only in pursuit of 
the general objectives of the Global and Regional Plans, but also in direct 

47. 

preparation of CASTAFRICA's consideration of sub-items 9 (a) and 9 (b) of its 
Provisional Agenda, was a survey conducted on the basis of a document entitled 
"A Matrix Methodology f r Identifying Areas for Inter-Country Co-operation in 
Science and Technology" '1) . 
(1) Document Unesco/NS/ROU/274 of 29 January 1973, 35 pages of text plus three 

sets of matrixes. 

https://unesdoc.unesco.org/ark:/48223/pf0000002703_eng


48. A detailed description of the Matrix Method will be given in an Appendix to 
the present document, to be issued later, and which will tabulate communica- 

tions from African Member States to the Unesco Secretariat, on the subject of 
scientific and technological co-operation in Africa. 

49. 

CASTAFRICA . 
A succint analysis of the results of the survey up to 15 October 1973 is 
given below with the aim of facilitating discussion of this question at 

50. First of all, it should be pointed out that the underlying assumption of 
the Matrix Method was that those who wish to co-operate with others in 

scientific and/or technological ventures, are more likely to reach an understand- 
ing if they accept, as a basis for negotiations, a common terminology and 
methodology. 

51. In establishing the Matrix Method, an initial attempt was made to establish 
matrixes for (i) f’undatnental research, (ii) applied research, (iii) exper- 

imental development and (iv) scientific and technological services. This attempt 
was abandoned because it was often difficult to establish clear-cut boundaries 
between fundamental and applied research and, perhaps more important, because the 
results would not provide socio-economic planners with explicit information on 
extent to which R&D in given disciplines is likely to have practical applications. 
Instead, the Matrix Method was devised with three sets of matrixes, as follows: 

- Discipline-oriented research and experimental development !?At! 

52. 
Botany, Biology (general), Biochemistry, 

Molecular Biology, Biophysics, Cell Biology, t mology, Genetics, Microbiology, 

This set of matrixes comprises headings familiar to scientists such as, for 
the Biological Sciences section: 

Physiology (general), Radiobiology and Zoology 457 . 
- Mission-oriented research and experimental development rrgn 

53. 

Internat’onal Standard Industrial Classification of all Economic Activities 
(ISIC)(2?. Thus, it is an easy task to relate the terminology used in national 
accounts statistics for the various sectors (primary, secondary, tertiary) which 
constitute the GDP, and sub-sectors. For instance, the section dealing with 
f’uel and power industries includes entries for: 
and gas industry, F’uel cells, Geothermal energy, Hydro-electric energy, Nuclear 
fueld and fuel elements and moderators, Petroleum refiner’ies, Solar energy, 
Thermochemical energy (fuels and combustion), Tidal energy, Wind energy. 

This set of matrixes uses headings familiar to socio-economic planners and, 
in particular, to economists, since they correspond to those used in the 

Coal processing industry, Coking 

(1) 

(2) 

The complete list of the areas and items used in the Matrix Method will be 
given in the Appendix to the present document. 
Department of Economic and Social Affairs, Statistical Office of the United 
Nations, Statistical Papers, Series M. No. 4. Rev. 2, New York, United 
Nations 1969. 
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- Scientific and technological public services (STS) rrc" 

54. This set of matrixes, based on the list of services on pages 90-91 of the 
World Plan of Action, lists for instance, under the section entitled 

National resources and environment services: Astronomical services, Ehergy ser- 
vices, Cartography and photogrametry services, Biometrical services, Geological 
survey services, Hydrological services, Integrated land-systems surveys, Marine 
and fisheries services, Meteorology services, Mining services, Scientific mapping 
services, Soil Science services, Time services, Vulcanological services, Water 
supply services, Wildlife conservation services. 

55. 

138 subject headings; 
and Matrix "C" 5 group headings and 62 subject headings. 
Method covers 379 subject headings with additional blank spaces provided for any 
further headings required by respondent countries. 
of detail thus covered is - by comparison with the present configuration of R&D 
units in Africa - an optimal one. 

It is stressed that the above are but examples of the areas and items men- 
tioned in the three matrixes. Matrix "A" comprises 10 group headings and 

Matrix "B" 17 group headings and 179 subject headings; 
In all, the Matsix 

It is believed that the degree 

56. Member States were asked to fill out the prospective inter-country co- 
operation matrixes in detail only after making certain that, for the sub- 

headings in question, they had an RBCD potential equivalent to at least 3 full- 
time researchers adequately backed by well-trained technicians, suitable premises 
and equipment, a reasonable budget to cover capital and recurrent expenditure of 
the project for its anticipated duration, etc. 
between $30,000 and $35,000 per R&D scientist/engineer (cf. Chapter I, para. 164) 
this implies a minim expenditure of approximately $100,000 per year for the 
duration of the project. This under optimal conditions, of course, since it is 
known that African expenditure per R&D scientist/engineer is at present far lower, 
ranging from $9,000 to $20,000 (cf. Chapter I, para. 163). The implication is 
that each of the participating African countries would need to receive outside 
assistance (United Nations; bilateral) to strengthen the financing of projects 
which seem to offer particularly attractive inter-country co-operation prospects. 
It must also be considered that average expenditure per R&D scientist/engineer is 
likely to be higher for inter-country than for national projects, because of 
great r overhead costs (staff, travel, exchange of equipment and information 

At an all-inclusive cost of 

etc.) 71 1 . 
57. So as to ensure that the replies to the matrixes were realistic, Member 

States were asked to point to possible co-operation with RB9 units in other 
African countries only - if they had a solid assurance that the "likely partner 

(1) For the above purpose Member States were invited to refer to the results of 
(i) the inventory of their national STP survey (cf. Chapter I. para. n), 
(ii) the Unesco/UNACAST survey on institutional needs (cf. Chapter 111, 
paras. 30-46) and (iii) the Survey on the Scientific and Technical Poten- 
tial of the Countries of Africa, Unesco Field Science Office for Africa, 
1970, Cf. Chapruer I, 53-64). 



countries" had also the m i n i m  potential for inter-country co-operation(l) . 
addition, Member States were requested to indicate a degree of priority (T - Top; 
M = Medium; Finally Member 
States were asked to state the implications of their notations on the matrixes 
by means of explanatory notes. 

In 

or L = Low) for each prospective inter-country link. 

58. 

without considerable work by a team of R8tD scientists in each country. 
to which Member States replied was therefore a test both as to (i) the interest 
of African Member States in establishing closer co-operative links in science and 
technology, and (ii) their belief that CASTAFRICA offered an appropriate and 
timely form for a well-informed discussion of this position and the taking of 
concrete action-oriented decisions. 

The Unesco Secretariat was aware that the inevitably sophisticated nature 
of the Matrix Method would make it difficult for Member States to reply 

The extent 

59. 

positive and meaningful. 

60. 

CASTAFRICA National Liaison Officers which had boen officially designated by 
governments. These consultations took place in Cairo, 2-5 October 1972; Nairobi, 
4-6 December 1972; 
1973; Yaound6, 6-8 February 1973; and Algiers, 15-17 March 1973. 

The Unesco Secretariat therefore reports with Satisfaction that - whilst 
the Matrix Survey is still in process - the results achieved thus far are 
The first direct results of the wide interest aroused by the survey were 
six sub-regional consultations between the Unesco Secretariat and the 

AbidJan, 22-25 January 1973; Lagos, 30 January - 1February 
61. 

it at the same time became evident that the flow of African scientific personnel 
and information is very much larger towards and from -ope and North America 
than between the African countries themselves. The consensus arising from the 
consultations was that owing to the mutual ignorance of the African scientific 
communities with regard to one another's the analysis of the first round of re- 
plies to the matrixes were concerned, could only lead to a first approximation, 
which would need to be supplemented by firther rounds of replies each of which 
would have to be based on the consideration of the analysis of replies to the 
preceding round. 

62. 

facilitating the definition - be it preliminary - of a national policy for inter- 
country co-operation, they doubted that their governments would wish to divulge 
the results of their first thoughts on the question, without first hearing what 
other countries had said on the matter and having an opportunity to refine their 
position, which might be made known during CASTAFRICA. 

While the Matrix Method was accepted, during these consultations, as a valid 
basis for the identification of inter-country R&D co-operation possibilities, 

At the consultations, certain participants also stated that, while they 
considered that the filling out of the matrixes was a valuable means of 

(1) For this purpose, Member States were invited to refer to (i) the Survey on 
the Scientific and Technical Potential of the Countries of Africa, ibid; 
(ii) the proceedings of former African scientific conferences and meetings; 
(iii) the publications of national science policy and research councils of 
African countries; (iv) the knowledge of conditions in other African 
countries possessed by RBtD specialists within the responding country. 



63. It is thus known that a number of countries which have filled out the 
matrixes have not transmitted them to the Unesco Secretariat. If this fact 

is taken into account, one might consider that the receipt by the Secretariat of 
replies from 17 African countries as of 15 October 1973 is highly encouraging and 
suggests that the CASTAFRICA conference should strive to complete the survey and 
derive recommendations for its implementation before the conference disbands. 
Indeed, a comparable major opportunity for the drawing up of concrete all-African 
plans for co-operation in R&D and STS is not likely to arise for some time to 
come. 

11. CO-OPEXATION IN FESEARCH AND EXF'l3RDENTAL DEVELOPMENT (R8.D) 

1, General considerations 

64* One conclusion which may be drawn from the 17 replies already received to 
the Matrix Survey is that, as a general rule (but with numerous and under- 

standable exceptions) African countries give highest priority to R&D co-operation 
with neighbours or near-neighbours whose climatic and geographical characteristics 
are similar and who in their RBCD work, use the same language (English or French 
and, to a certain extent, with particular reference to the social and human 
sciences, Arabic) 

65. 

used for scientific work. 

For this reason the 17 responding countries are grouped in Table I on the 
bases of both the United Nations sub-regional groupings and main languages 

66. 

an addendm will if possible be issued to the Appendix to document SC/CASTAFRICA/3, 
reporting on these replies and indicating their relationship to the 17 already 
received . 

The Unesco Secretariat may still receive f'urther replies to the matrixes 
from African Member States before the opening of CASTAFRICA. In that event, 

67. Meanwhile, it seems appropriate to draw attention to certain aspectsof the 
Matrix Survey: 

(i) 

(ii) 

first, it must be pointed out that the fields of possible co-operation 
in R&D to which attention is drawn both in the Global and African Re- 
g.l,onalPlans ofActionwerenotorilyincluded in the matrix subject clas- 
sification, but were broken down into a number of sub-fields. More- 
over, by means of explanatory notes, responding States have drawn 
attention to aspects of particular importance to them (for instance, 
in the field of agriculture they have specified the crops which 
interested them) 
ly useful for the establishment of the Matrix Method classification, 
the replies to the matrixes are, because of the degree of definition 
attained, much more precise and, as a consequence, more a propos and 
realistic in operational terms; 

While the Global and Regional Plans proved extreme- 

the same holds true in connexion with the identification, by the 
Scientific Council of Africa of the Organization of African Unity 
(OAU), of certain possible areas for inter-African co-operation in 
science and technology, namely: 

https://unesdoc.unesco.org/ark:/48223/pf0000007907_eng


earth sciences, 
applied science and engineering, 
food science and technology, 
water resources, planning and development, 
marine science and technology, 
human medicine and pharmacology, 
veterinary science, 
climatology and meteorology, 
basic sciences (physics, chemistry, biology and mathematics), 
social sciences (documentation, teaching and research) , 

68, 

show that the interest of individual countries varies considerably when specified 
in detail. 
Method does not seek only to identify areas of theoretical interest, but to pin- 
point possibilities for immediate co-operation, taking into account the existence 
of a minimum "critical mass" for co-operation in R&D between all prospective 
partners. 

While all of the above items are covered by the Unesco Matrix Survey, not 
only globally but with several subdivisions, the replies to the matrixes 

This, again, is partly a consequence of the fact that the Matrix 

(iii) A further general point, also related to the above, is that there 
exists a relationship between the "discipline-oriented" classification 
used for Matrix A, and the "mission-oriented" classification for Ma- 
trix B, 
rather subtle. 

As to the relationship between the classification of R&D Matrixes "A" 
and "B" respectively with that of STS Matrix "C", the simple fact is 
that most of the scientific and technological services identified in 
Matrix "C" have some contribution to make to the development of each 
of the experimental sciences, 

which is sometimes fairly clear-cut but in other instances 

(iv) 

69. 

be drawn: 

The above considerations about the premises and the results of the Matrix 
Survey lead to a number of points to which the conference's attention should 

(a) firstly, that the ultimate approach, by the governments concerned, to 
the planning of R&D inter-country co-operation, should be a multidis- 
ciplinary one; and it is in that sense that it must necessarily find 
its place within a consolidated national scientific and technological 
policy, itself integrated into the overall National Development Plan. 

(b) secondly, that because scientific knowledge has been doubling every 
eight years, or so during the past half-century, the scientific efforts 
of African countries should increasingly be pooled if they are to be 
meaningful and effective, both taken separately or as a whole; 
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thirdly, that Unesco is merely fulfilling its central responsibility 
within the United Nations system for matters relating to the planning 
of science and technology policies across the board by carrying out 
the Matrix Survey. 
cific projects or programmes will not require the placing of respon- 
sibility squarely on the shoulders of other intergovernmental organiza- 
tions; 
Nations family and to other intergovernmental bodies, according to the 
nature of the scientific discipline concerned, to the practical objec- 
tives of the research, and to other less technical but none the less 
important considerations. In other words, the fact that Unesco has 
convened CASTAFFUCA is certainly not intended to mean that the Organiza- 
tion has - or should have - an exclusivity in matters of scientific and 
technological development in Africa; 

This does not mean that the implementation of spe- 

and this applies both to sister organizations of the United 

quite to the contrary; 

fourthly, that the work of organizations which involve co-operation 
between the governmental and private spheres can also benefit from the 
results of the Matrix Survey. 
tive Group on International Agricultural Research, sponsored jointly 
by the International Bank for Reconstruction and Development (SBRD) , 
FAO and the United Nations Development Programme (UNDP). This Group 
brings together representatives not only of international institutions 
but representatives or observers of the governments of industrialized 
countries, the African Development Bank, the International Development 
Research Centre (Canada), and the Ford, Rockfeller and Kellog Founda- 
tions. 
through application of the Matrix Method, as a means of drawing atten- 
tion to priority inter-country agricultural R&D co-operation projects 
which might merit assistance from the Consultative Group on Interna- 
tional Agricultural Research; 

One such case is that of the Consulta- 

Unesco Member States in Africa may wish to use CASTAFRICA, 

in the same way, Member States may wish to avail themselves of 
CASTAFRICA as a means of providing guidance to certain All-African 
non-governmental organizations able to contribute to the continent's 
scientific advancement. 
the Advancement of Agricultural Sciences in Africa (AAASA), established 
with assistance from the United Nations Economic Commission for Africa, 
FAO, and the National Academy of Sciences of the United States of 
America (USNAS) . 
tural Research and Production in Africa in Addis Ababa, from 29 August 
to 4 September 1971. 
butions from officials of the ECA-FAO Joint Agricultural Division, the 
OAU, Unesco, the World Bank, the African Development Bank, USNAS, and 

tional Institute of Tropical Agriculture (IITA, Ibadan, 

One such organization is the Association for 

This organization convened a Conference on Agricul- 

The proceedings of the conference include contri- 

Nigeria) the Intee? . Such conferences, placed on a scientific rather than a 
formal footing, though with the participation of the official bodies 
concerned, doubtless bring together elements which can be incorporated 
in a sys%ematic analysis such as the Unesco Matrix Survey; 

(1) The proceedings of the conference were published in Vol. I, No. 2 of the 
Journal of the AAASA, April 1972, P.O. Box 30087, M.A., Addis Ababa, 
Ethiopia . 



(f) finally, prominent mention must be made, by way of general comment on 
the Matrix Survey results, of the fact that inter-country co-operation 
is certainly not a new thing in Africa. More will be said about this 
in the context of the various sub-regions discussed below. 
outset of the present paper (cf. Chapter I, para. ll), it was stated 
that many of the African countries have retained close formal or in- 
formal ties with the French Community, the British Cormnonwealth, or 
Belgium. 
Africa, the assistance provided by the National Academy of Sciences 
of the United States of America to the AAASA being but one example. 
In judging the results of the Matrix Survey, CASTAFFUCA delegations 
might therefore bear in mind these general links of African RBCD activity 
with a growing number of industrialized countries, as well as the inter- 
nal African links to which reference will be made in what follows. 

At the 

Other industrialized nations are establishing R&D ties with 

2. Past and present inter-African co-operation in R&D 

70 
of co-operation in the field of science and technology. 

It will be realized that the purpose of the Matrix Survey was not to put in 
question whatever has already been done, by the African countries, by way 

71. Quite evidently, future possibilities for inter-country co-operation will 

ventures cannot be launched without prior building-up of the necessary scientific 
infrastructure . 

be primarily an extension of past activities simply because new co-operative 

72. 

African sub-regions identified in Table I. 

In examining the origins and evolution of past R&D co-operation in Africa, 
it is however advisable to consider the question as it relates to the eight 

73. To facilitate the identification of existing Co-operation, Member States 
were invited, in replying to the matrixes, to differentiate clearly the on- 

going projects from projects concerning possible future co-operation in new dis- 
ciplines or fields. 
operation were hence tabulated by the Unesco Secretariat in the form of cross- 
country matrixes, reproduced at the end of Part One of the Appendix to the present 
document. 
each sub-region are based, to a great extent, on the information contained in that 
set of cross-country matpixes. 

The replies which referred specifically to on-going co- 

The comments given below on the situation of present co-operation in 
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(a) Northern Africa (East) 

74. For some considerable time Egypt was French-language oriented in its rela- 
tions with foreign countries, and although for scientific work it is now 

Ekiglish-language oriented, it does possess a scientific potential in both languages. 
Its links with the Libyan Arab Republic and the long-standing contacts with the 
Sudan, from which it receives the river Nile, have made the relationship between 
these three countries particularly close. 

75. It is therefore somewhat surprising to note that, judging from the replies 
from Member States, there does not seem to be very close W co-operation 

between Egypt anu Sudan as yet. However as will be seen from the analysis which 
will later be made of possibilities for the future, these two countries wish to 
co-operate more closely with one another in many fields of science and technology. 
The replies to the matrixes indicate that Egyptian co-operation with other 
African countries has been limited mainly to contacts between services (geological 
surveys: Sudan, Libya and Chad) (meteorological services: Sudan, Libya, Tunisia, 
Algeria, Morocco). 

(b) Northern Africa (West 

76. 
transport, trade and tourism, the ultimate objective being economic union. An 
Industlriai Studies Centre (ISC) has been set up ana there is provision for the 
establishmen" 

The lkghreb Permanent Consultative Committee (CFCM) comprises Algeria, 
Morocco, and Tunisia and involves co-operation in industrial development, 

f a Maghreb Development BasLk and for common payments 
arrangements (17 . 
77. 
Algeria and Morocco in the establishment of libraries of science and technology, 
and scientific journals. 

In its reply to the matrixes, Tunisfa indicated that it is co-operating 
with Egypt and Libya in human and social sciences research; and with 

78. 
with Tunisia and Congo in the study of certain products used by materials indus- 
tries; 
products. 

Algeria, for its part, indicated that it was co-operating with Guinea and 
Morocco in medical researcn; with Tunisia and Morocco in agrimltural W; 

and with Tunisia for research on fertilizer production and phosphorous 

(e) Western Africa (English-language oriented) 

This area coaprises four former 3ritis'n colonies (Gambia, Ghana, Nigeria 
and Sierra Leone) and Liberia with its historical issiU;s with the United 

79. 

States of America. Of these five African nations only Liberia had communicated 
replies to the matrixes by the closing date of the present document (15 October 
1973 1 

African Economic Indicators 1970, United Nations, ECA, July 1972, pp.37-44. 

182 



80. The reply from Liberia indicates that this country is already co-operating 
with the other Wlish-speaking Western African nations in a number of 

fields (mathematical sciences: Sierra Leone, Ghana and Nigeria; medical scien- 
ces: Ghana and Nigeria; soil management: Nigeria) and there is also co- 
operation, in connexion with various subjects, with Uganda and Kenya. 

81. 

cocoa and coffee (WACRI), oil palm (WAIFOR), maize (WAI\/IFw), rice (WARRI), and 
stored products (WASPRI). There was also regionally based research in cotton, 
food crops and forestry. Although no precise information has been provided by 
Member States on the present state of co-operation in R&D which is still going 
on, it seems probable that links between the research stations have continued to 
exist on a less formal basis and there appears to be, indeed, considerable 
interest in the strengthening of present co-operation. 

Before the accession to independence, the West African Regional Research 
Office (WARRO) had research stations in Ghana, Nigeria and Sierra Leone for 

82. An important forwn for the promotion of scientific co-operation not only in 
English-speaking West Africa but in several French-language West African 

countries is the West African Science Association (Association scientifique de 
l'Ouest africain), h o r n  as WASA, which has received assistance from a number of 
governments, from Unesco and from the International Council of Scientific Unions. 
The eighth biennial conference which took place in 1972 provided an opportunity 
for an exchange of information between West African researchers, and has probably 
led to co-operation ventures amongst university professors and scientists or 
engineers at research stations and laboratories in West Africa. 

(d) Western Africa (French-language oriented) 

Five of the nine countries in the area (cf. Table I) replied to the matrixes 
and the analysis of these replies (reproduced at the end of Part One of the 

83. 

Appendix to the present document) shows that the present state of co-operation 
among these countries and with other countries in the French-speaking Western 
African area is far from negligible. These close links are doubtless a reflection 
of the efforts which the countries of the area are making to tackle their common 
problems jointly. The Conseil de l'Entente, for instance, was established in 
1959 by Dahomey, Ivory Coast, Niger and Upper Volta, and was later joined by 
Togo, with the aim of strengthening the solidarity of Member States through a 
formula for guaranteeing external loans contracted by any of its member countries. 
In 1966, it established a Central Aid and Loan Guaranty Fund and, in 1970, an 
Entente Meat Market. Training institutions in fisheries and mechanical engineer- 
ing have been established, and other schemes involve co-ordination of transport 
and communication, industrial and tourism deve o ment, joint exploitation of hides 

Community covers Dahomey, Ivory Coast, Mali, Mauritania, Niger, Senegal and Upper 
Volta and was established in 1970 to replace the West African Customs Union. Its 
objectives are to improve distribution facilities, develop transport and communica- 
tions, harmonize in U trial development within the member countries and expand 

and skins, and stabilization of grain supplies t1s . The West African Economic 

intra-African trade &a . 
(1) Ibid. 
(2) Ibid. 
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1972. Its members include Senegal, Mali, and Mauritania and it aims at promoting 
joint solutions to the problems of development and in particular to promoting 
intra-African trade and payments. 

The Organisation de Mise en Valeur du Fleuve Sgnggal was established origin- 
ally in 1963, took the legal form in 1968, and adopted its present name in 

It is considering the e blishment of a com- 
mon market in the area and the siting of basic industries 73 . 
85. 

Organization (OCAM). Its present members are: the Central African Republic, 
Dahomey, Gabon, the Ivory Coast, Mauritius, Niger, Rwanda, Senegal, Togo and 
Upper Volta. 
economic activity, e.g. agriculture, industry and transport and communications 
and much emphasis is placed on intra-African trade. 

A number of West African F r e n c h - s p e w  countries also belong to an organ- 
ization established in 1966 and now named the Afro-Mauritius Common 

Its aim is co-operation in the development of the major sectors of 

(e) Middle Africa 

86. As shown in Table I, this area includes 5 French-speaking African countries, 
together with the United Republic of Cameroon, which is bilingual. 

analysis of the Matrix Survey shows that there already exists some co-operation 
in agricultural RBJ) and some fields of the earth and space sciences, engineering 
sciences and human and social sciences amongst the Middle African countries and 
the French-speaking Western African countries. 

The 

87. One of the institutional vehicles for the promotion of this co-operation 
has doubtless been the OCAM which has its headquarte in Yaoundk and to 

which all of the Middle African countries belonged in 1972 72 1 . 
(f) Eastern Africa 

In Eastern Africa there are 3 groups of countries: 
Cormunity countries (Kenya, Uganda and Tanzania); 

88. (1) the East African 
(2) the other English- 

speaking countries mentioned in Table I, some of which are considering possible 
membership in the East African Community; and (3) four countries with a par- 
ticular geographical setting, Bumndi, Madagascar, Rwanda and Mauritius (the 
last being bilingual) . 
89. 

Africa. This co-operation dates back more than 50 years(37. 
natural resources research, the EAC runs 4 research stations: 
Agricultural and Forestry Research Organization (EMFRO); 
Veterinary Research Organization (EAVRO); 
Research Organization (EAFFRO); 
Organization (EAMFRO). 
established in 1923. 

As indicated in the replies to the matrixes, the East African Community is 
outstanding in the development of inter-country CO-o eration in R8cD in 

In the field of 
the East African 

the East African 

the East African Marine Fisheries Research 
the East African Freshwater Fisheries 

The largest is W R O ,  which evolved from an institute 
Industrial research work is undertaken by the East African 

(1) Ibid. 
(2) Ibid. 

(3) Regional co-operation in science and technology - the East African Com- 
munity case, by F, Kasajja-Muwong6, paper presented to the EAC/Unesco 
Regional Symposium on the Utilization of Science and Technology for De- 
velopment in Africa, Addis Ababa, 5-16 October 1970. 
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Industrial Research Organization. 
administered by the EAC and largely financed by it: 
for Medical Research at lvhYanza (Tanzania); 
and Vector-bonze Diseases at Amani (Tanzania); 
Institute at Tororo (Uganda); 
htebbe (Uganda); 
the Tuberculosis Research Centre in Nairobi. 
Tropical Pesticides Resear h Institute (EATPRI), based in Arusha, which became an 

There are also six medical research institutes 

the East African Institute of Malaria 
the Tryponosomiasis Research 

the East African Institute 

the East African Virus Research Institute at 
the Etlst African Leprosy Research Centre at Lupe (Kenya); arid 

Lastly, there is the East African 

EAC institute in July 1962 ‘ill . 
(g ) Inter-regional co-operation 

90 Finally, mention should be made of the existence, in Africa, of a number 
of institutions or programes which strive to serve Africa as a whole and, 

which, in certain instances have international extensions. One such institution 
is the International Centre for Insect Physiology and Ecology (ICIPE), at Nairobi. 
Another is the International Institute of Tropical Agriculture (IITA), at Ibadan 
(Nigeria), the latter being a joint project of the Ford Foundation and the Rocke- 
feller Foundation. Other examples are the regional intergovernmental projects 
such as the Inter-African-Phyto-Sanitary Council (OAU), or the regional locust 
control programme (FAO) . 
91 

which supersedes the Conference of Directors of Economic and Social Research 
Institutions in Africa (fuunded in 1964). 
are in Dakar. 

Also of significance is the recent creation (19 January 1973) of the Council 
for the Development of Economic and Social Research in Africa (CODESRIA), 

The headquarters of this organization 

3. Identification of areas for possible future inter- 
country co-operation 

92. All of the countries which replied to the Matrix Survey (the names of which 
are underlined in Table I), with the exception of Kenya, indicated, in 

addition to the present state of their collaboration in the field of R&D and of 
STS the possibilities which seemed to them at first sight most evident for f’uture 
c 0- opera ti on. 

93. 

ment. 
the fields of co-operation chosen. 

The specific areas mentioned in the reply of each responding country are 
tabulated in Table I1 of the Appendix which accompanies the present docu- 
Reference may therefore be made to this Table for detailed information on 

94. A general analysis of replies from the various sub-regions is given below: 

(1) Further information on scientific co-operation in East Africa may be found 
in the National Sunnraary for Kenya, Uganda and Tanzania in Unesco document 
SPS No. 31: National Science Policies in Africa. 

185 



(a) 

The number of fields mentioned in the replies from the Northern African 
countries, in their replies to Matrix A relating to "discipline-oriented 

Northern Africa (see Diagrams A.l and B.1) 

95. 

resear&'', and "likely partners for R&D co-operation" chosen by them, are shown, 
in graphic form, in Diagram A.l attached. 

96. It should be noted that specific fields of scientific co-operation have 
intentionally not been specified in t,Ms document. 

main CMTAFXCA working docunent should not close the door to the incorporation 
Of further replies from African countries to the 1u"atrix Survey. 
mill possible for Netrber States to address comnunications to the Unesco Secre- 
tariat in this regard. 

It was felt that the 

Hence it is 

97. 
the scientific 2ields to which they relate. 
established at a later date, by responding countries, after they have had the 
time to analyse tneir respective replies. 
of fields and modalities of co-operation be made by the prospective partners, 
taking into account the views expressed by the parties concerned. 

What is important in Diagram A.l is, therefore, the likely flows of co- 
operation and their predictable magnitude rather than their modalities or 

The latter specifications might be 

It is desirable that the final choice 

98. 

Diagram A.1, Egypt was the country which mentioned the largest number of possible 
co-operation ventures with other countries in the replies to the "discipline- 
oriented" Matrix A. 
African States, but Yauritania, Zaire and Ethiopia. 

Subject to this proviso, it nevertheless remains that the analysis of the 
flows and their magnitude yields interesting information. As shown in 

As likely partners, it identified not only other Northern 

99. Much the same situation arises for the replies to the "mission-oriented" 
Matrix B. This is doubtless a reflexion of the fact that Egypt has the 

most extensive scientific potential amongst all the African countries, both in 
terms of the absolute number of R83> scientists/engineers, and in terms of the 
number of scientific fields covered. 

100. The very strong wish expressed by Egypt and Sudan to co-operate with one 
another both as regard "discipline-oriented" and "mission-oriented" research 

is all the more meaningrul since present scientific co-operation between these 
two countries (cf. paras. 74-75 above) is very little developed. One major re- 
cent event which has precipitated the need for co-operation between these two 
countries are the consequences of the building of the Aswan dam, the headwaters 
of Lake Aswan extending, as is known into Sudan. In this connexion it might 
finally be noted that Egypt and Sudan selected 42 scientific/technological fields 
in which they wish to co-operate with one another, an exceptionally high figure 
considering that Sudan indicated, in its reply to Matrix A, that it possessed the 
minimum required potential for co-operatfng (cf. para.56 above) in 45 fields. 
The second strongest possibility for co-operation lies in the possible f'uture 
1hks between Egypt and Algeria (17 items in c m o n  for "discipline-oriented" 
research and 9 items for "mission-oriented" research). 
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101. 

Tunisia-Egypt and Mauritania-Egypt (6 items each); and, in so far as possible 
co-operation between countries in different African sub-regions are concerned, 
Zaire-Sudan (2 items); 
(1 item each). 

In decreasing order of intensity, other prospective R&D co-operation move- 
ments are: for "discipline-oriented" research, Algeria-Tunisia (7 items) ; 

and Zaire-Egypt, Ethiopia-Egypt and Ethiopia-Sudan 

102. Summarizing, it may be said that possible future co-operation between 

Northern Africa (28 items in common); 
are substantial differences between the "mission-oriented" approach and the 
"discipline-oriented'' one. 

Egypt and Sudan is by far the most important prospective movement in 
however, in the Northern sub-region there 

103. 

(with Algeria) coincides in only two areas (crop production and animal production) 
with the interests of her potential partners. Mauritania expresses a strong wish 
to co-operate on "mission-oriented" R&D with Egypt (18 items), but coincides with 
Egypt in only one item. 

The main divergencies are as follows: 
co-operation in "mission-oriented" R8tD in the Northern African sub-region 

Tunisia's expression of interest for 

(b) Western Africa (see Diagrams A.2 and B.2) 

104. 

co-operation between Senegal and the Ivory Coast, with coinciding interests in 
10 items for Matrix A and 5 for Matrix B. 

As shown in Diagrams A.2(discipline-oriented) and B.2 (mission-oriented), 
the replies from the Western African countries indicate a strong wish for 

105. Senegal also shares a strong interest in co-operating with both Mauritania 
and Mali (4 and 2 items respectively, for discipline-oriented Matrix A; 

and 7 and 5 items for mission-oriented Matrix B). There exists, in addition, 
keen mutual interest in co-operation between Mauritania and Mali (5 items for 
discipline-oriented Matrix A and 18 items - a high figure in view of the scien- 
tific potential of the two countries - for mission-oriented Matrix B). 
106. 

siders that it shares more common interests with Mali than with any other country, 
because Mali faces very similar development problems. 
in the South-Saha ian zone (Upper Volta, Niger and Chad) did not reply to the 
matrixes, it can safely be assumed that the items chosen in common by Mauritania 
and Mali would be of interest also to the other three countries in this zone. 

The r8le played by geographical proximity in such indications of the 
possible flow of co-operation is evident. Quite clearly, Mauritania con- 

Although other countries 

1.07. The r8le of Mauritania as a link with other sub-regions snould also be 
noted: there exists a solid wish for Mauritania-Egypt co-operation in 

"discipline-oriented" research (6 items), but the link for the "mission-oriented" 
research (1 item) is understandably weaker since the two countries are respect- 
ively situated in the Tropical Atlantic and in the East Mediterranean zone which 
present wide geographical and ecological differences. 
Western African region, the Ivory Coast (whose prospective link with Senegal was 
noted above) shows a rather strong interest for co-operation with a near-neighbour, 

Further south in the 



Togo, although the two countries coincide in few items (2 for Matrix A and 2 for 
Matrix B). 
the two countries in order to find specific grounds for co-operation in R&D. 
Certainly when two countries have separately specified (as is the case for Ivory 
Coast and Togo) from 7 to 15 items which each regards as being of common interest, 
but only 2 items appear on both lists, firther discussion is needed to clarify 
the issue. 

This suggests that further contact and discussion is needed between 

108. The Ivory Coast, it should be noted, is also a stepping-stone for inter- 
country co-operation between Western Africa and Middle Africa. Both the 

Ivory Coast and Togo identify "likely partners" for "discipline-oriented" R&D in 
Middle Africa (Cameroon, Zaire, 1 or 2 items); though, it should be noted, no 
co-operation between the two sub-regions is envisaged from the "mission-oriented" 
angle. This again is understandable in view of the different characteristics of 
the two climatic and geographical zones. 

log. 

tion to Niger and Upper Volta, already mentioned). 
received fron Dahomey and Ghana. 

As of 15 October 1973, when the present document was closed, replies had 
not been received from Sierra Leone, Ghana, Dahomey and Nigeria (in addi- 

iieplies were subsequently 

(c) Middle Africa (see Diagrams A.3 and B.3) 

110. The same considerations apply, of course, to the Middle African sub-region, 
which, as shown in Diagram A.3 (discipline-oriented) and B.3 (mission- 

oriented) is composed of six countries, two of which completed the matrixes 
(Cameroon and Congo) and one of which replied in part only (Zaire). During the 
sub-regional consultations held in connexion with CASTAFFUCA preprations, it was 
found that links between the scientific communities of the Middle African coun- 
tries were particularly weak. 
the number of envisaged inter-country links noted in Diagrams A.3 and B.3 is not 
large. 
basis, and then gatner momentum. It is also natural, as very clearly indicated 
by the replies from the Middle African countries, that "mission-oriented" research 
gives way to "discipline-oriented" research in the early stages of co-operation 
planning. It is, of course, easier to inaagine universities and other institutions 
of higher learning wishing to co-operate with each other, to start with, than 
government departments. 
develops, "mission-oriented" co-operation can be expected to follow. 
for this phenomenon is probably not more than five years under normal circumstances. 

Hence, it is not altogether surprising to find that 

It is only natural that the co-operation movement should start on a small 

Nevertheless, as I' discipline- oriented" c 0- opera ti on 
The time-lag 

(d) Eastern Africa 

111. Finally, as regards the Eastern African region, no attempt has been made to 
draw up prospective co-operation diagrams because R&D co-operation in that 

area has already been developed extensively during 50 years, as appears from the 
preceding paras. 88 and 89. 
research in Eastern Africa would therefore require a prior in-depth assessment of 
present arrangements, from which guidelines for the future might be evolved. 

The identification of f'urther fields for co-operative 











111. CO-OPERATION IN THE PROWION OF SCSENTIFIC 
AND TECHNOLOGICAL SEXVICES 

112. 

economic activity as well - that CASTAFRICA should give particular attention to 
this question when it discusses inter-country co-operation. 
and information base which must be gathered, analysed, and disseminated by these 
services often extends beyond the national frontiers. 
especially, there exist groups of nations which must have complete and equal 
access to transnational data. This is mainly the case of the data concerning 
major river basins (e.g. the Nile, Niger, Senegal rivers), several major lakes 
(Lake Victoria, Lake Tanganyika, etc.), not to speak of more occasional data such 
as those relating to the drought faced by the countries bordering the Southern 
Sahara, or to the cross-country migrations of locusts. 

The importance of the scientific and technological services (STS) is so 
great in developing countries - not only for scientific research but for 

The scientic data 

In the African context 

113. 

gathering or processing of the data. 
several fields during the initial phases of scientific development in a given 
country. But, in the long run, countries large or small find it necessary and 
useful to set up fairly complete STS facilities and to have access to similar in- 
formation gathered elsewhere. 
however powerful, find it indispensable to exchange data on scientific observations 
and measurements with other nations. Furthermore, the remote-sensing satellites 
which are now in orbit around the world make it more pressing than ever before 
for the developing countries to be able to store, process and analiss the data 
concerning their territories that are gradually becoming available in the highly 
advanced countries. 

It is seldom realized that the numerous tasks which must be accomplished by 
such services (STS) are painstaking and allow for no discontinuity in the 

Doubtless, a single institution can cover 

Indeed, the day has now come when individual nations, 

1. Past and present co-operation 

114. 

Matrix", Member States mentioned only a few instances in which they are already 
co-operating with one another. 
developed state of the national STS networks in Africa and it is interesting to 
note that such ventures of co-operation as already exist seem to have, as their 
driving force, close contact or links with an international or regional 
organization. 

When measured against considerations such as the above, Africa's STS capa- 
bility appears to be quite inadequate. In effect, in replying to the "STS 

This is doubtless a consequence of the under- 

115. Thus, for instance, the Northern African countries indicated that they were 

tion in the activities of the Arab Organization for Standardization and Metrology 
(ASMO). The countries belonging to the Organisation de Mise en Valeur du Fleuve 
SQnQgal co-operate, as might be expected, through their hydrological, geological 
and soil services. 
training of data-processing technicians. Most African countries co-operate, 
within the ambit of the activities of the World Meteorological Organization and 
the Organization of African Unity, in meteorological matters. The countries 
belonging to the Lake Chad Commission co-operate in the production and quality 

co-operating in the field of metrological services by means of participa- 

The OCAM countries are working together on the question of 



control of animal vaccines. 
given in the notes appearing in the replies to Matrix C, dealing with the STS 
(see the Appendix of the present document). The point which CASTAFRICA might 
wish to consider, on the basis of these examples, is that inter-country co- 
operation between scientific and technological services invariably requires some 
sort of international or regional mechanism to be effective, whether this is in 
the form of institutions such as those mentioned, or of ad hoc vehicles for inter- 
national co-operation such as the Comit6 Inter-Africain des Etudes Hydraulique 
(CIEH), mentioned in the reply from Cameroon. 

Further information on existing co-operation is 

116. CASTAFRICA might wish to consider recormnending, as a possible post- 
CASTAFRICA activity, the carrying out of a survey by Unesco of the STS 

facilities existing in African Member States which would include indications of 
the existing co-operation arrangements and concrete suggestions for regional 
inter-country co-operation. 
on the scientific and technical potential of the countries of Africa", geared 
mainly to research institutions, which was carried out by the Unesco Field Science 
Office for Africa, and is a part of the CASTAFRICA documentation. 

Such a study would be an extension of the "Survey 

2. Possible f'uture co-operation 

117. 

replies to Matrix A (discipline-oriented W) and Matrix B (mission-oriented R&D), 
it is not certain that it would be in a position to do similar work for the STS, 
on the basis of the replies to Matrix C (STS Matrix) which are reproduced in the 
Appendix of the present document. 

Whereas CASTAFRICA might, if it so wishes, attempt to identify priorities 
for R&D development in the various African sub-regions, on the basis of the 

118. One of the factors which contribute to the difficulty of such a task is 
that the terminology of the STS services is not used so often and so widely 

as that of discipline-oriented RBCD (familiar to all scientists) or of mission- 
oriented R&D (well known to all economists). Whereas the main scientific disci- 
plines and economic fields have been under definition for several hundred years, 
STS terminology dates from only a few years back. For the p oses of the 
Matrix C (STS) survey, the followbg main headings were used 't3 : 

C. 1 Natural resources and environment services (16 sub-headings) 
C.2 Scientific and technological information and documentation services 

(10 sub-headings) 

C.3 Scientific museums and collections (9 sub-headings) 
C.4 Standards, norms, instrumentation and quality control (12 sub-headings) 
C.5 Extension and innovation services (15 sub-headings). 

(1) Adapted from the World Plan of Action for the Application of Science and 
Technology to Development, United Nations, New York, 1971, pages 89 to 91. 



119. 

ponding African Member States in this connexion are indeed tentative. In relation 
to subject C.l, only Egypt and Cameroon suggest that meteorology is a field in 
which all African meteorological services should co-operate, but this is doubtless 
of equal importance for other African States. 
are rather understandably mentioned by responding countries in a sub-regional 
context: marine and fisheries services, vulcanological services, or wildlife 
conservation services are examples. 

As will be seen frm the tabulation of replies to Matrix C (STS) in Part 
Three to the Appendix of the present document, the views expressed by res- 

Other sub-headings of Matrix C.I. 

120. 

the universality of scientific and technological information and documentation, 
some of them draw attention to the advisability of sub-regional action on specific 
questions (e.g. information-processing services). 

Pbch the same can be said of replies to Matrix C.2 (scientific and techno- 
logical information and documentation). While a number of countries stress 

121. 

than all-African or international co-operation. The same applies, quite under- 
standably, to the fields included under C.4 (standards, noms, instrumentation 
and quality control), and under C. 5 (extension and innovation services). 

Replies to Matrix C.3 (scientific museums and collections) indicate that 
countries consider this subject particularly suited to sub-regional rather 

3. Co-operation in the field of scientific and technological 
documentation and information 

122, Among the scientific and technological services, one of the highest prior- 
ities should be given to the national information systems and to their 

effective connexions with the regional and world resources of information. 
importance of such information systems for the transfer of operational technology 
from the more developed to the less advanced countries is now well known. 

The 

123. 

operation of national information services. 
the formulation and establishment of conditions required for an adequate inter- 
connexion between information systems and the access of these systems to the 
world's information resources. 

The UNISIST programme (World Scientific and Technological Information System) 
aims at the creation of a flexible world network, based on the voluntary CO- 

The programme also aims at furthering 

124. 

intemational programme. 
setting up in each country of a governmental (or government-chartered) agency 
whose main fbnctions are to guide, stimulate, and organize the development of 
national information services in the perspective of regional and international 
co-operation. 

The CASTAFFUCA Conference may wish to consider recommending ways and means 
for ensuring the effective participation of African Member States in this 

One of the prerequisites for such participation is the 

125. 

vices with one another into an international network. In accordance with this 
principle and with the general strategy foreseen by the World Plan of Action, 
efforts should concentrate in the first place on the setting up or strengthening 

Among the main principles of UNISIST is that of "compatibility", which aims 
at making it possible to link national documentation and information ser- 



of the necessary infrastructure for scientific and technical information in each 
of the developing countries in such a way that the various information modes and 
the various users can be merged into a genuine national information system. 
a consequence, the UNISIST programne is concerned not only with ensuring the 
"compatibility" of the information and documentation services existing in different 
countries with a view to creating - step by step - an international network of 
such services; it is also concerned with assisting Member States to establish 
efficient national information systems of their own in the field of science and 
technology. 

As 

IV. MOBILITY OF SCIENTIFIC AND TECHEJOLOGICAL PERSONNEL 

1. International mobility 

126. 

the colonial epoch. 
scientists and technologists are not only smaller in. absolute numbers thaa those 
occurring in other regions, but their geographical distribution is even more un- 
equal than elsewhere. 

As pointed out in Chapter I, Africa suffers both from a severe shortage of 
highly trained scientists and engineers, and from situations inherited from 

As a consequence, the international flows of African research 

127. 

tion with the international scientific community. 
strong ties that often link African scientific institutions to similar institu- 
tions in the highly developed countries. 

First, there is the language barrier which splits the African continent 
into two main zones as regards their spoken and printed modes of communica- 

But no less important are the 

128. The above facts, together with the difficulties and high cost of exchanging 
correspondence and travelling from one African country to another, have 

certainly influenced, and even distorted the pattern of the international move- 
ments of African scientists and engineers towards the scientifically advanced 
countries of Europe and North America on the one hand, and to the African coun- 
tries of the same "scientific language group" on the other. 

129. 

wish to discuss some of the distortions and barriers mentioned above and try to 
suggest means of f'urthering the contacts among African research scientists and 
technologists, short of which all efforts for increased inter-African co-operation 
may well be doomed to failure. 

At the present time, when African nations are considering the possibilities 
of increasing scientific co-operation within the region, CASTAF'RICA may 

2. The "brain-drain" phenomenon 

130. 

and post-graduatestudents in science or technology. There was a time, fairly 
recent, when numerous organizations, both international and national, wrote 

What has been said above is far from suggesting that increased travel 
opportunities are always beneficial, especially in the case of students 



extensive reports on the evil effects of the "brain drain", which was blamed 
for the s ow pace of development of scientific activity in the less developed 
nations (d . 
131. 

cal personnel. 
short of scientists or engineers attract foreigners; 
effect", which compels jobless, underemployed, underpaid or politically harassed 
scientists to emigrate. 

As seen today, the brain-drain phenomenon is the result of two forces which 
together make up for the irreversible outflow of scientific and technologi- 

One is the so-called "pull-effect'' whereby countries that are 
the other is the "push- 

132. 

over the last three years, thanks mainly to the fact that many of the highly 
developed countries are reaching a "saturation stage" in their own research 
efforts. The uninterrupted increase in their national expenditures for R&D, 
expressed as a percentage of Gross National Product, has come to a standstill, 
and it is not surprising that it is even decreasing in countries which were de- 
voting more than a third of their research effort to military applications. 

Fortunately, it can be reported that the "pull-effect'' on research scien- 
tists and engineers from developing countries has considerably diminished 

133. 
This phenomenon may well tend to grow 

in the future as some of the developing countries start a rapid increase of their 
national expenditures for research, just as the highly advanced countries have 
been doing during the past two decades or so. 
for the least developed of the underdeveloped nations, many of which are located 
in Africa. It would perhaps be wise for CASTAFRICA to recommend some preventive 
action in this respect, coupled with positive measures for inter-African assist- 
ance to the least developed countries of the continent, through appropriate 
scientific or technological manpower transfer schemes. 

In contrast, some degree of "pull-effect" between the developing countries 
themselves is now being observed. 

There is here a potential danger 

1%. As to the "push-effect", which drives research scientists and technologists 
out of their countries, experience has shown that it can be divided into 

structural or accidental causes. Among the structural causes one finds most fre- 
quently the lack of national openings for scientists or engineers which forces 
many of them to desperately frustrating underemployment situations. But worse 
perhaps is the countermeasure which consists in overstaffing the teaching person- 
nel of the universities or polytechnics by forcing them to employ the near- 
totality of their young graduates in the field of science or technology. 
been suggested, in this respect that the higher education system of a country 
should engage no more than one-third and certainly no more than half of the grad- 
uates it produces in the field of science and technology on its teaching staff. 

It has 

(1) See, inter alia, the Report prepared by Unesco at the request of the 
United Nations Advisory Committee on the Application of Science and 
Technology to Development (UNACAST) : "The problem of emigration of 
scientists and technologists - brain drain", Unesco document SC/WS/57, 
Paris, February 1968. 
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135. Remedial action in this regard generally includes the creation of a national 
cadre of research workers akin to a scientific civil service, which offers 

appropriate outlets 
development problemsfl?. It also includes governmental promotion and support of 
research in the country's productive enterprises, public or private. 
CASTAFRICA may well wish to make specific recommendations to African Member 
States in this connexion, each country must be free to take the appropriate 
science-policy decisions for itself, and to follow such measures through until 
they are fully implemented. 

136. 

comes first and foremost on the list. 
occupational deontology, prone to criticism and reasoned dissent. 
understood and protected in their human rights by their respective govermments 
for, without such protection they often have no alternative to emigration or 
hypocrisy in the pursuit of scientific truth. 

o young research workers in fields closely related to local 

Although 

Among the accidental causes leading to the "pushing" of research scientists 
out of their countries, there can be no doubt that political harassment 

Research scientists are, by training and 
They should be 

3. Mobility at the national level 

137. Developed countries are attaching growing importance to the mobility of 
scientific research workers from one sector of employment to another 

(university, government, industry) and also to mobility between scientific occu- 
pations (research, extension work, scientific services, production). 
ity within the country seems to play an important &le in the application of 
existing knowledge to development onthe one hand,andin increashg the research 
scientists ' awareness of national development problems on the other. 

Such mobil- 

138. In this connexion CASTAFRICA may wish to identify some of the barriers to 
internal mobility which are commonly encountered by African scientists and 

technologists, and to recommend studies and action that should be undertaken to 
alleviate the undesirable effects of present employment practices in African 
research. 

V. MODALITIES OF INTERNATIONAL CO-OPERATION IN 
SCIENCE AND TECHNOLOGY 

139. 

left for discussion towards the end of the CASWRICA conference. 
ence shows that ministerial conferences are usually not in a position to enter 
into this level of detail in the short time available during the conference 
itself. 
question of modalities of scientific co-operation in general terms and fully 
weigh the implications thereof. 

The question of the choice, for individual R&D programmes and projects, 
amongst various modalities of inter-country co-operation has purposely been 

Past experi- 

It is nevertheless of great importance that the conference consider the 

(1) See the Report of the Director-General of Unesco relating to the prepara- 
tion of an international instrument on the status of scientific research 
workers, document SC/MD/35 of 16 August 1973. 
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140. 

fic fields which merit priority attention for co-operative R&D activities in 
Africa and in each of the major African sub-regions, it is not likely that the 
conference will be able to push this analysis to the point of specifying the 
modalities of action required for each individual case. 
have to be undertaken after CASTAFRICA, as a follow-up to that conference. This 
question Will therefore be examined in the last section of the present document. 

While it is felt that CASTAFRICA, on the basis of the results of the 
Matrix Survey mentioned earlier, may be able to draw up a list of scienti- 

Such an effort would 

1. 

141. 

account the fact that there are a number of modalities of co-operation, of dif- 
ferent types and at different levels, which can be used for each individual link, 
it will be seen that the launching of a series of scientific co-operation pro- 
jects, even between only two partners, can lead to unexpected intricacies. 

The complexity of international scientific co-operation 

The following diagram provides an illustration of the co-operative links 
that may exist between the R8cD systems of two countries. Taking into 

142. The increasing complexity of such a diagram, if it were extended to cover 
the relations of the W systems not of only two but of all African nations, 

o m  easily be imagined, It would moreover be necessary to add, to the exclusive- 
ly intra-African dimension, the development of scientific and technological rela- 
tions with: 

(i) non-African nations; 

(ii) organizations of the United Nations system; 

(iii) intergovernmental organizations of a regional or sub-regional 
character not belonging to the United Nations system which have 
science and technology units (Organization of African Unity, 
League of Arab States); 

(iv) other intergovernmental scientific organizations such as the 
International Bureau of Weights and Pleasures, the International 
Computation Centre, etc; 

(v) non-governmental scientific organizations, which may be divided 
into: 

federations of international scientific unions or scientific 
workers such as the International Council of Scientific Unions 
(ICSU) or the Council for International Organizations of Medical 
Sciences (CIOIVSS), the Union of International Engineering Organiza- 
tions (UIED) or the World Federation of Scientific Workers; 

international unions of national societies interested in a single 
branch of science such as the International Astronomical Union, 
one of the first to be created in this category, which now includes 
several hundreds of organizations; 

beginning to emerge, along with African scientific journals. 
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Diagram indicating main types and levels of links 
between the R&D systems of two countries 
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2. The main types of international co-operative ventures in 
science and technology 

Fortunately, a d  despite the intricacy of the above-mentioned situation, 
some concrete positive experience does exist, on the basis of which 

143. 

CASTAFRICA might be able to consider the science policy problems - organiza- 
tional forms, operational methods, and channels of information and liaison (both 
domestic and international) - which an African State might typically encounter 
if it should choose to give added attention to international and intra-African 
institutional co-operation in the sphere of research and experimental development 
(R&D) or in that of the scientific and technological services (STS), 

144. 

the consideration of these options more concrete and meaningful: 

Mention will be made of three possible forms of action, which will here be 
illustrated with examples of what has happened in Europe so as to render 

145. 

intergovernmental) agreements 

146. 

tute of Nuclear Research in Dubna (USSR). 
energy physics; 
search scientists and engineers. 

(a) A first possible type of scheme is the creation or strengtnening of 
international scientific organizations set up under international (often 

Typical examples of such research organizations, in Europe, are the Organi- 
zation for European Nuclear Research (CERN) in Geneva, and the Joint Insti- 

Both are devoted to research in high 
they operate very large laboratories employing hundreds of re- 

147. In Africa, action along the same organizational lines has been taken at 
the intergovernmental level in a number of instances, such as the institu- 

tions of the East African Community to which reference has been made (cf. paras. 
88-89, above). An exanple of non-governmental inter-country African research 
ventures with international connexions in several continents is tine Ifiterna- 
tional Centre of Insect Physiology arid Ecology (ICIPZ) at Kairobi. 

148. The main justification for the establishment of this ty-pe of organization 
generally lies in the need to share expensive equipment and to pool special- 

ized scientific staff from Africa and elsewhere. It -was the existence of well- 
trained teams of African scientists prior to the creation of these regional 
research organizations that made it possible to envisage pooling arragements of 
this kind and also explains their success. 

149. 

are well worth discussing at CAST%FFiICA. 
research potential, the smaller nations have the greatest need to embark on inter- 
African co-operative research but these same countries understandably encounter 
the greatest difficulty in exploiting to the maximum the scientific results 
obtained by regional research or,o;anizations. 

Nevertheless, it is evident that the benefits derived from such co-operative 
ventures have not been equal for all participants, and the reasons for this 

Because of their limited scientific 

150. 

tutional scientific co-operation before embarking on them. In particular, they 

CASTAFFUCA might therefore wish to draw the attention of the smaller African 
nations to the need for very carerul study of specific proposals for insti- 



m y  wish to stress the need for contributions to the budgets of the institutions 
chosen as vehicles for such co-operation to be conceived so that the participating 
States can anticipate a reasonable and predictable level of expenditure and also 
that operational methods should yield satisfactory scientific returns to all 
participants. 
benefits must be solved if the "scientific gap" between the African nations 
themselves is to be closed. 

Certainly, this twofold problem of reasonable cost and adequate 

151. 

essence, the aim of this modality is to enhance the international status of, and 
support for, selected existing scientific institutions in the African Member 
States. 

(b) 
of national scientific institutions with an international impact. 

A second type of scheme for regional co-operation is the establishment 
In 

152. 

specifically international significance. The first two are international labora- 
tories established in Naples for experimental collaboration in the life sciences: 
the Stazione Zoologica, which has existed for over a century, and the Interna- 
tional Laboratory of Genetics and Biophysics, established in 1961. 
example is the well-established Jungfraujoch Hochalpiner Forschungsstation 
(Alpine high-altitude research station). 

As a basis for discussion of this possibility, reference might be made to 
three successful examples of national institutions in Europe which have a 

The third 

153. 

international status of, and support for, selected national institutions of 
advanced study and research which already exist in the African Member States of 
Unesco. 
scientists and engineers, CASTAFRICA might study the possibility of setting up a 
network of African Schools for Science, restricted to pos$-graduate students. 
Already existing African research institutions, laboratories or units of inter- 
national repute could perhaps become the nuclei for such a network. 

Prospects in this comexion appear sufficiently good for CASTAFRICA to 
give priority attention to the study of ways and means of enhancing the 

In this connexion, and in response to the severe shortage of African R&D 

154. (c) Finally, a third type of scheme for regional co-operation is the 
development of a purp osef'ul program e of international research projects, 

each of them conducted under the guidance of its Joint Management Committee. 

155. Experience in the sixties has shown that research projects of quite broad 
scope m y  be carried out successfully by a small group of countries (say, 

two to five) provided - and this is essential - that the undertaking be placed 
under the guidance of a Joint Management Committee. Such projects essentially 
provide for collaboration amongst university and other scientific institutions, 
but they should in all cases include active co-operation from at least one inter- 
national organization. A good example of this kind of arrangement is the project 
for Nuclear Medicine and Clinical Investigations created in 1963 by the Univer- 
sities of Pisa and Brussels and by EUFNTOM, to which the Radio-chemistry Group 
of Sorin (-in) adhered later. 

156. 

organizations as well as the national universities or scientific institutions 

To give m a x i m  flexibility to such projects and to minimize the danger of 
recurrent financial crises, it would seem that the sponsoring international 
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involved, should participate in their financing. 
Joint Management Committee concerned have the sole responsibility of managin@; 
the project, and that the Committee have amongst its members both research scien- 
tists and representatives of the sponsoring organizations. 

It is most important that the 

157. 

programme, and (b) in associating 
rather than as "contributing outsiders". Such co-operative ventures further 
require that representatives of the international organizations which act as 
sponsors take an active part right from the inception of the projects. 

The essential advantage offered by this type of project is a great deal of 
flexibility (a) in start.ing new (and concluding old) phases of the research 

scientists to the project as full participants 

158. 

operation as well as mutual information and communication, by associating 
creative research units from different countries in co-operative research ventures. 
CASTAFMCA may therefore wish to consider the possible launching of a far-reaching 
African Plan for co-operative research in science and technology based on such 
Joint Management Research Projects, supported, in each participating country, by 
the competent governmental science-policy-making body and benefiting from the 
overall co-ordinating assistance of an appropriate intergovernmental organization. 

Joint Nanagement Projects of this kind could provide Africa with an effec- 
tive, rapid, flexible and efficient way of stimulating scientific co- 

159. 

ments cannot sufficeantheir awn - because their impact is likely to be limited in 
intensity and duration - the collective effect of numerous individual and 
occasional links can be great. The effectiveness, of these contacts is likely to 
be enhanced when they take place at technical meetings, symposia, seminars, etc. 
CASTAFRICA may hence wish to consider the extent to which such events are playing 
the r6le whi h is potentially theirs in Africa, and suggest means for optimizing 

(d) 
the importance of which should not be underestimated. 

Informal and ad hoc arrangements are another form of co-operation, 
Although such arrange- 

their return 71) . 
160,. 

examine this particular aspect of inter-African 

One form of co-operation which tends to be informal is the exchange of 
articles for publication in African scientific journals. CASTAFFUCA might 

operation in the light of the 
existing regional network of scientific journals FSr . 
3. Financing of international projects 

161. In conclusion on the question of modalities of co-operation, attention is 
drawn to the fact that the financina of projects is an aspect which should 

be clearly differentiated from the conceptual and substantive management aspects. 
Because of the dearth of f'unds for research within Africa, encouragement and 
support should be given to negotiations which, in the first instance, aim at 
drawing up a realistic proposal for a project both in substantive and operational 
terms together with: (a) an indication of the project's order of priority at the 
regional level; and (b) the required capital investment and recurrent costs over 
the first five or ten years of operation of the project. 

(1) References to Unesco's own action in this connexion are given in document 
SC/CASTAFRICA/W. 6: "Unesco's activities in the field of science and tech- 
nology in Africa". 
Cf., in this connexion, the "List of scientific and technical periodicals 
published in 32 countries of Africa from 1960 to 1970", which forms a part 
of CASTAFFUCA documentation, Unesco, 26 September 1972, document Sc/WS/508. 
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162. 
The financing aspect 

could be discussed in a further round of negotiations with the various national, 
sub-regional, regional and international entities, both public and private, which 
might possWly contribute in cash or in kind. 

Such negotiations should not be hampered by the difficulty of identifying 
all of the sources of financing right from the start. 

163. 

back for the formulation of the projects, because there is no shortage of sources 
to which applications could be made for the financing of high-priority, well 
conceived co-operative research projects in Africa. 

In other words, while project formulation should be realistic, the uncer- 
tainty as to the obtention of the required funds should not act as a draw- 

164. Concerted action along the above lines should make possible the gradual 
introduction of "management by objectives" for the organization of inter- 

national co-operative research in Africa. 
invite appropriate international and bilateral agencies and foundations to work 
towards this end on the understanding that the determination of objectives for 
the research would primarily be the joint responsibility of the national science 
policy-making bodies of the African countries concerned. 

The CASTAFRICA conference may wish to 

VI. CASTAFRICA FOLLUJ-UP 

1. At the national level 

165. The CASTAFRICA oonference may wish to consider whether the Unesco/lJNACAST 
Survey methodology for the identification of the inst't tional needs of 

individual countries in the field of science and technology tl7 might not be an 
adequate basis, once pursued to its ultimate possibilities, for the identifica- 
tion of a coherent set of well-defined projects for scientific and technological 
development within each African country. 
developed by each country in consonance with their overall national development 
goals would be of immense value to the multilateral and bilateral assistance 
agencies operating in Africa. 

166. 

ofpost-graduate education and of training for research in science and technology. 
It could also easily be made to cover programmes which do not require the setting 
up of institutions in brick and mortar. 

Such coherent sets of practical projects 

Furthermore, this approach might be directed not only to projects concerning 
RfkTl and STS, but could be extended to cover, for instance, the development 

167. 

tries, of technical working sessions in which the Unesco/UNACAST methodology for 
the identification of institutional needs in science and technology would be 
applied in depth, preferably in the purview of UNDP country-programming activities. 
Some of these sessions could even be extended to the stage of project specifica- 
tion and design for those areas where Unesco has a well-established operational 
responsibility within the United Nations system of organizations. 

One measure which the conference might wish to recommend is the organization 
by Unesco, after CASTAFRICA, and at the request of individual African coun- 

(1) See Section 1.2 of the present chapter. 
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2. At the regional level 

(a) Workshops on identification and design of co-operative 
projects in science and technology 

168. As stated in Section 1.3 of this chapter, the Unesco Matrix Survey on 
existing and prospective co-operation between African countries in research 

(W) and scientific/technological services (STS) , has already clearly identified 
a number of areas where immediate co-operative action could be initiated. 
Matrix Survey has also pointed to the ap 

The 
priateness of launching the first CO- 

operative programmes at the sub-regional ?U rather than the all-African level. 
169. 

operation between groups of specified countries. 

In principle, the matching of country replies to the Matrix Survey should 
thus make it possible to identify priority subjects for inter-African co- 

170. 

other of the areas covered by scientif ic/technological services. 
the workshops would have to determine, for every individual co-operation project: 

For each subject, workshops would have to be organized for the purpose of 
preparing concrete projects for co-operative action in R&D or in one or 

Specifically, 

(i) 
(ii) 

(iii) manpower implications for each participating country; 

(iv) 
(v) 
(vi) 

objectives and management modalities of the project; 
plan and schedule of operations, based on the PERT technique when 
appropriate; 

financial implications for each participating country; 
other implications for each participating country; 
desired participation and/or assistance from international inter- 
governmental organizations such as those belonging to the United 
Nations system; 

(vii) desired assistance from governments of aid-giving countries; 
(xW) desired assistance from regional organizations active in Africa such 

as the Chad Basin Commission, Common Afro-Mauritian Organization, 
East African Comity, Organisation de Mise en Valeur du Fleuve 
S'en'egal, River Niger Commission, Conseil de l'Entente, etc. 
desired assistance from other organizations (private foundations, 
non-governmental organizations, etc.). 

(ix) 

17l. 

would deal with specific fields of R&D (either "discipline-oriented" or "mission- 
oriented") or with particular scientific and technological services, such as 
those already foreshadowed by the first results of the Unesco Matrix Survey. 

(1) 

CASTAFRICA might therefore recommend that "Sub-regionab workshops on identi- 
fication and design of co-operative projects" be organized, each of which 

The sub-regions here envisaged are those mentioned in Section I1 of this 
chapter, i.e. Northern Africa, Western Africa, Middle Africa and Eastern 
Africa. 
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172. 

be considered at such workshops, together with an indication of the countries 
interested in each of the subjects thus selected. 

It is to be hoped that the CASTAFFUCA deliberations will permit the estab- 
lishment of a list of specific subjects for inter-African co-operation to 

173. In this respect it might prove helpf'ul, for African countries that have not 
yet been able to do so, to complete their replies to the Unesco Matrix 

Survey on regional co-operation before CASTAERICA convenes, in order to allow 
their delegations to participate fully in the debate on this question at the 
conference. 

(b) Meetings of directors of African national 
science-policy-making bodies 

174. 

expert dialogue on science and technology policies and institutions on a recur- 
rent and structured basis. 

CASTAFFUCA might also wish to consider whether it would not be desirable 
to advocate a means whereby the African nations might establish their 

175. 

African sub-regions - Unesco be requested, with possible financial support from 
appropriate United Nations sources, to convene, at reasonable intervals, meetings 
of directors of African national science-policy-making bodies, desi 
Bovernments in an expert capacity and not as government representatives - 
Such technical gatherings would consider science policy problems of major interest 
for African countries. 
of inter-African co-operation in science and technology (R&D and STS) to be 
debated at the strategic level among responsible leaders of national science 
policy bodies of African Member States. 

In this connexion, the conference might wish to consider the possibility 
of recommending that - either for Africa as a whole or at the level of 

In particular, these meetings would allow for questions 

176. 

at the level of ministers, in each of the co-operating nations concerned. 
the United Nations Advisory Committee for the application of Science and Techno- 
logy to Development (UNACAST) 

at the governmental expert level are instrumental for the understanding of topical 
science policy issues and, hence, for the preparation of concrete proposals for 
action. 

One of the main tasks of the expert meetings would of course be to prepare 
concrete proposals for regional scientific co-operation requiring decisions 

Indeed, 

ecently commenting on Unesco' s science policy 
programme for the next decade (27 , was of the opinion that science policy meetings 

It might be noted that a series of such meetings has already been held in 
Latin America under the auspices of the Unesco-sponsored "Standing Confer- 
ence of the Directors of national councils for science policy and research 
of the Latin American Member States", with UNDP financing, as a result of a 
recommendation of the Conference on the Application of Science and Techno- 
logy to the Development of Latin America (CASTALA, Santiago, Chile, 13-22 
September 1965). 
by Unesco. 
Unesco Executive Board documents 93 EX/14 and Corr., and 93 E&/Decisions: 
item 4.4.2. 

The proceedings of these successful meetings were published 
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meetings. Although the meetings would be primarily attended by directors of 
existing African national science-policy-making bodies, the conference might 
wish to ponder whether it would not be advisable that they remain open to obser- 
vers from the African nations which have not as yet completed their arrangements 
for the establishment of similar bodies, in line with the trend described in 
Chapter I of the present document. For financial reasons, but also because suf- 
ficient time must be allowed for thorough technical preparations for such tech- 
nical meetings, it would not seem possible to envisage their organization at the 
all-African level at intervals of less than four years. 
level these intervals could conceivably be shorter. 

Should CASTAFFCCA decide to pursue this question, it might wish to discuss 
the aims, f'unctions, composition and optimal periodicity of such expert 

At the sub-regional 

178. 

making bodies, which will be called upon to participate in the evisaged activities 
in line with the mandate which is theirs within the respective national legisla- 
tions. Although this mandate varies from country to country, it is usually suf- 
ficiently flexible to permit these b es to take part in meetings of the category 

are convened to study technical matters, and the participants attend in a per- 
sonal capacity (thus making such meetings "non-representative" ) as opposed to the 
meetings of government representatives referred to in what follows, which may 
take decisions binding on governments (meetings of a "representative" nature). 

From the above it should be evident that the national agencies most direct- 
ly concerned with CASTAFRICA follow-up will be the national science-policy- 

of "experts designated by governments" odt l). It is well known that expert meetings 

(e) Meetings of government representatives 

179. It would seem advisable that CASTAFRICA also consider the need for firther 
meetings of a representative (e, g. inte6fvernmental). nature, which would 

consider the issues of scientific and technolcgical development in Africa. 
Concretely, CASTAFFCCA might state whether it considers that other African 
science policy conferences at the ministerial level should be convened by Unesco, 
and, if so, suggest a date for CASTAFRICA 11, on the basis of an exchange of 
views with the Director-General of Unesco as to the organizational and financial 
implications. 

180. Should it wish to take a position on the above, CASTAFRICA might take into 
account that the Economic Commission for Africa adopted resolution 248(XI) 

on 22 February 1973 at its Eleventh Session (Second Meeting of the Conference of 
Ministers, held in Accra from 19-23 February 1973) by which it was decided to 
establish a "Special Intergovernmental Committee of Ekperts from amongst Member 
States to ensure regular follow-up and review of the work of the Secretariat of 
the Commission in connexion with the implementation of the African Regional Plan". 
This Committee was constituted by Resolution No. 4 of the ECA Executive Committee 
at its Ninth Session (18-22 June 1973). It comprises 20 sovement representative 
from each of 20 Member States of the Commission selected on the basis of: 

(1) Cf. Unesco "Regulations for the classification of the various categories of 
meetings convened by Unesco", adopted by the General Conference at its 
fourteenth session (14 C/Resolution 23), meetings under Category VI . 

https://unesdoc.unesco.org/ark:/48223/pf0000114048_eng.nameddest=23


4 members from the Central African sub-region, 
6 members from the Eastern African sub-region, 
3 members from the Northern African sub-region, and 
7 members from the Western African sub-region, 

the said government representatives to be "senior government officials of the 
Member States, who are concerned with scientific and technological affairs, 
technological planning and development". 

181. 

Agencies in the capacity of observers. 
uled to be held in Addis Ababa on 6-9 November 1973. 

Resolution No. 4 mentioned just above provides for the attendance, at 
committee meetings, of representatives of the United Nations Specialized 

The committee's first meeting was sched- 

182. 

the CASTAFlUCA conference will depend to a great extent on the existence of 
appropriate machinery for national and regional science-policy-making and project 
implementation, both at the expert (non-representative) and at the governmental 
(representative) level. 
to adopt cannot be translated into quick and efficient action unless such machin- 
ery exists, and is brought into play. 

In conclusion on the subject of scientific and technological co-operation 
in the African continent, it can be stated that the ultimate success of 

The specific recommendations which CASTAFRICA is expected 
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APPEXDIX TO PART TWO 

As described in paragraphs 47 et seq. of the main working document, the preparations 
for the Conference included a survey which was carried out by Unesco to identify 
possible areas for African inter-country co-operation in science and technology. 
This survey made use of a Matrix Methodology, involving three sets of matrices 
concerned respectively with: 

A. Discipline-oriented R&D; 

B. Mission-oriented R&D; 

C, Scientific and technological public services. 

A complete list of the fields and disciplines covered by these matrices is given 
in the first section of this Appendix. 

Replies were received from 19 Member Stetes(l), and these are presented in summary 
form in sections 2 and 3. 

Contents 

Section 1 - Table 1 - list of fields included in Matrix A; 
Table 2 - list of fields included in Matrix B; 
Table 3 - list of fields included in Matrix C. 

Section 2 - List of items of coincidence - 
This section lists the items which two or more countries have 
both chosen, with a view to possible future co-operation. The 
references to Diagrams A1 and B1, A2 and B2, and A3 and B3 are 
explained in paragraphs 92 and 121 of the main working document. 

Section 3 - Explanatory notes which accompanied the country replies - 
Countries are shown in the Ehglish alphabetical order. 

(1) Algeria, Bwlundi, Cameroon, Congo, Dahomey, Egypt, Ethiopia, Ghana, Ivory Coast, 
Kenya, Liberia, Mali, Mauritania, Senegal, Somalia, Sudan, Togo, Tunisia, Zaire. 
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Section 1. LIST OF FIELDS INCLUDED 
IN THE MATRIXES 

Section 1. LISTE DES DOMAINES MENTIONNES 
DANS LES MATRICES 

Tableau 1. Liste des domaines de la R & D orientke-discipline Table 1. List-of fields of discipline-oriented R & D 

A. 

1 
2 

3 
4 
5 
6 
7 
8 
9 

1. MATHEMA TICAL 
SCIENCES 

Algebra 
Analysis and 
functionnal analysis 
Applied mathematics 
Computer science 
Geometry 
Logic 
Number theory 
N u  m er ica I ana I ysis 
Operations research 

10 Probability 
1 1  Statistics (general) 
12 Topology 

A. 2. PHYSICAL SCIENCES 
1 Acoustics 
2 Crystallography 
3 Electricity and 

Magnetism 
4 Electronics 
5 Fluid mechanics 
6 Mechanics 
7 Metallography 
8 Nuclear physics 
9 Optics 
10 Solid mechanics 
1 1  
12 
13 

A. 
1 
2 
3 

4 
5 
6 

A. 
1 
2 
3 

4 
5 
6 
7 
8 
9 

States of mather 
Theoretical physics 
Thermal physics 

3. CHEMICAL SCIENCES 
Analytical chemistry 
Inorganic chemistry 
M acrom o lecu I ar 
chemistry 
Nuclear chemistry 
Organic chemistry 
Physical chemistry 

4. BIOLOGICAL SCIENCES 
Botany 
Biology (general) 
Bioohemistry, Molecular 
biology 
Biophysics 
Cell biology 
Entomology 
Genetics 
Microbiology 
Physiology (gel 

10 Radiobiology 
1 1  Zoology 

ierall 

A. 5. EARTH AND SPACE 
SCIENCES 

1 Astronomy, Astrophysics 
2 Atmospheric sciences 
3 Climatology 
4 Ecology 
5 Geochemistry 
6 Geodesy 
7 Geology 
8 Geophysics 
9 Gravity, Magnetism 
10 Hydrology and 

Hydrobiology 
1 1  Oceanugraphy 
12 Paleontology 
13 Pedology 
14 Seismology 
15 Vulcanology 

A. 6. ENGINEERING 
SCIENCES 

1 Chemical engineering 
2 Civil engineering 
3 Construction 

engineering 
4 Corrosion and preser- 

vation engineering 
5 Electrical engineering 
6 Electronics engineering 
7 Hydraulics engineering 
8 Industrial engineering 
9 Materials engineering 
10 Mechanical engineering 
1 1  Metallurgical 

12 Nuclear engineering 
13 Petroleum engineering 
14 Processing engineering 
15 Sanitary and pollution 

engineering 
16 Telecommunications 

engineering 
17 Transportation 

engineering 
18 Welding engineering 

engineering 

A. 7. AGRICULTURAL 
SCIENCES 

Agronomy (general) 
Agro-climatology 
Agro-eco I ogy 
Animal breeding 
Animal pathology 
Animal physiology 
Agricultural 
entomology 

A. 

1 
2 

3 

4 
5 
6 
7 
8 

1. SCIENCES 
MATHEMA TIQUES 

Alggbre 
Analyse et analyse 
fonctionnelle 
Mathematiques 
appliquees 
I nformatique 
Geometrie 
Logique 
Theorie des nombres 
Analvse numeriaue 

9 Recherche 

10 Calcul des probabilites 
1 1  Statistique (generale) 
12 Topologie 

operationnelle 

A. 2. SCIENCES PHYSIQUES 
1 
2 
3 

Acou stiq ue 
Crista I lograp hie 
Electricite et 
Magnetisme 
Electronique 
Mecanique des fluides 
Mecanique 
Metallographie 
Physique nucleaire 

9 Optique 
10 Mecanique des solides 
1 1  Etats de la matigre 
12 Physique theorique 
13 Physique thermique 

A. 3. SCIENCES CHIMIQUES 

1 Chimie analytique 
2 Chimie inorganique 
3 Chimie macro- 

molecu la ire 
4 Chimie nucleaire 
5 Chimie organique 
6 Chimie physique 
A. 4. SCIENCES BIOLOGIQUES 
1 Botanique 
2 Biologie generale 
3 Biochimie, biologie 

4 Biophysique 
5 Biologie cellulaire 
6 Entomologie 
7 Genetique 
8 Microbiologie 
9 Physiologie (generalel 
10 Radio-biologie 
1 1  Zoologie 

molecu la ire 

A. 5. SCIENCES DE LA TERRE 
ET DE L'ESPACE 

1 Astronomie, astrophysique 
2 Scimces de I'atmosph8re 
3 Climatologie 
4 Ecologie 
5 Geochimie 
6 Geodesie 
7 Geologie 
8 Geophysique 
9 Gravite, magnetisme 
10 Hydrologie et 

hydrobiologie 
1 1  Oceanographie 
12 Paleontologie 
13 Pedologie 
14 Sismologie 
15 Vulcanologie 

A. 6. INGENIERIE 
1 Genie chimique 
2 Genie civil 
3 Genie des constructions 
4 Genie de la corrosion 

et des techniques de 
preservation 

5 Electrotechnique 
6 Genie electronique 
7 Genie hydraulique 
8 Genie industriel 
9 Genie des materiaux 
10 Genie mecanique 
1 1  Genie metallurgique 
12 Genie atomique 
13 Genie petrolier 
14 Genie des procedes de 

transformation 
15 Genie sanitaire et anti- 

pollution 
16 Genie des tblecommu- 

nications 
17 Genie des transports 
18 Genie de la soudure 

A. 7. SCIENCES AGRICOLES 
1 Agronomie (generalel 
2 Climatologie agricole 
3 Ecologie agricole 
4 Elevage 
5 Pathologie animale 
6 Physiologie animale 
7 Entomologie agricole 
8 Hydrologie agricole 
9 Science alimentaire 
10 Horticulture 



Table 1 (continued) 

8 Agricultural hydrology 7 Economic theory 1 1  Phytopathologie 8 Economie menagere 
9 Food science 8 H o m e  economics 12 Selection v6g6tale 9 Repartition des revenus 
10 Horticulture 9 Income distribution 13 Phytophysiologie 10 Economie internationale 
1 1  Phytopathology 10 International economics 14 Pisciculture 1 1  Economie du travail 
12 Plant breeding 1 1  Labour economics 15 Sylviculture 12 Theorie monetaire et 
13 Plant physiology fiscale, credit et banque 
14 Pisciculture theory, credit and banking A. 8. SCIENCES MEDICALES 13 Comptabilite nationale 
15 Sylviculture 13 National economic 1 Anatomie 14 Organisation de la 

A. 8. MEDICAL SCIENCES 14 Organization of 3 Genetique clinique 15 Prix et marches 
1 Anatomy Production 4 Epidemiologie 16 Economie publique 
2 Bacteriology 15 Price and Markets 5 Biologie et anthropologie 17 Economic rurale et 
3 Clinical genetics 16 Public economy humaines urbaine 
4 Epidemiology 17 Rural and urban 6 lmmunologie 18 Economie sectorielle 
5 Human biology and economics 7 Medecine interne (agriculture, industrie, 

6 Immunology (Agricultural, Industrial 9 Pathologic developpement, etc.) 
7 tnternal medicine Education, R 84 D. etc.) 10 Pharmacologic, 
8 Nutrition chimiotherapie A. 10. SCIENCES HUMAINES 
9 Pathology A* lo* HUMAN AND 1 1  Physiologie (humaine) 
10 Pharmacology. 12 Psychiatrie, 

1 1  Physiology (human) 2 Architecture 
12 Psychiatry Psychotherapy Behavioural 14 Toxicologie Bthologie 
13 Surgery ethology 15 Virologie 4 Anthropologie culturelle 
14 Toxicology 4 Cultural/Social anthropology et sociale 
15 Virology 5 Demography and A. 9. SCIENCES 5 Demographie et population 

A. 9. ECONOMICSCIENCES Ethnology 1 Economie et gestion de Histoire 
1 Business economics and 8 Law 

management 
2 Consumption, savings Pedagogy 

and investment 
3 Econometry 
4 Economic history 
5 Economic statistics 
6 Economic systems 

Tableau 1 (suite) 

12 Monetary and fiscal 

accounting 2 Bact6riologie production 

anthropology 18 Sectorial economics 8 Nutrition Bducation, recherche et 

ET SOCIALES 
1 Archeologie 

Chemotherapy 1 Archaeology psychotherapie 2 Architecture 
3 Sciences du comportement 

SCIENCES 

13 Chirurgie 

Population ECONOMIQUES 6 Ethnologie 

I'entreprise 8 Droit 7 History 

2 Consommation, epargne 9 Linguisthue 
9 Linguistics et investissement 10 PBdagogie 

3 Econometric 1 1  Philologie 
1 1  Philology 4 Histoire Bconomique 12 Science Politique 

5 Statistique Bconomique 13 P s Y c h o W e  12 Political science 
13 Psychology 6 Systgmes kconomiques, 14 Sociologic rurale, 
14 Rural sociology, Land developpement et plani- reforme agraire 

reform 
15 Sociology 

fication 15 Sociologie 
7 ThBorie Bconomique 

development and planning 

Table 2. List of fields of mission-oriented R & D 

B. 1. AGRICULTURE 
1 Agricultural mechanics 

and engineering 
2 Crop production 
3 Crop protection 
4 Crop processing 
5 Crop storage and 

preservation 
6 Farm construction, 

equipment and 
management 

7 Fertilizer utilization 
8 Irrigation and drainage 

9 Natural pesticides 
10 Pasture management 
1 1  Pest control 
12 Savannah management 
13 Soil management 
14 Weed control 

B 2. FORESTRY 
1 Forest conservation 
2 Forest exploitation 
3 Forest products 
4 Forest protection 

Tableau 2. Liste des domaines de la R & D orientee-mission 

B 1. AGRICULTURE 
1 MBcanique et ghie 

2 Production agricole 
3 Protection des cultures 
4 Transformation des 

prod u its agr icol es 
5 Stockage et preservation 

des produits agricoles 
6 Construction, Bquipe- 

ment et entretien des 
locaux 5 usage agricole 

7 Utilisation des engrais 

agr ico les 

8 Irrigation et drainage 
9 Pesticides naturels 
10 Exploitation rationnelle 

des plturages 
1 1  Lutte contre les animaux 

nuisibles 
12 Mise en valeur de la 

savane 
13 Utilisation rationnelle du 

sol 
14 Lutte contre les 

mauvaises herbes 
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6. 

1 

2 
3 
4 
5 

B 

1 
2 
3 
4 
5 
6 

B. 

1 
2 
3 
4 
5 
6 
7 

8 
9 

3. ANIMAL HUSBANDRY 
Animal health and 
disease control 
Animal production 
Animal products 
Ani mal reproduction 
Animal selection 

4. FISHERIES AND 
WILDLIFE 

Fish finding 
Fish farming 
Fish preservation 
Fish processing 
Fishing boats and gear 
Wild-life conservation 
and management 

5. FOOD. DRINKS 
AND TOBACCO 
INDUSTRIES 

Alcoholic beverages 
Animal feed 
Dairy products 
Edible oils and fats 
Flour, starch and sugar 
Food additives 
Food processing, 
canning and 
conservation 
Non-alcoholic beverages 
Protein-food (meat, fish, 

B. 8. MATERIALS INDUSTRIES 
1 Aggregates 
2 Artificial stones 
3 Asbestos 
4 Bituminous binders 
5 Carbon, graphite 
6 Ceramics 
7 Cement and hydraulic 

lime 
8 Cork 
9 Glass and glass products 
10 Iron and steel 
1 1  Leather 
12 Natural fibres 
13 Natural stone 
1 4  Non-ferrous metals 
15 Paper and paper products 
16 Paints and varnishes 
17 Plasters 
18 Plastic materials 
19 Rubber and rubber 

20 Semi-conductors 
21 Synthetic polymer fibres 

22 Textiles 
23 Wood and wood prcducts 
24 Water-repellent coatings 

products 

and elastomers 

B. 9. CHEMICAL INDUS- 
TRIES-INORGANIC 

1 Alkaline elements and 
eggs) 

10 Tobacco 

B. 6. CLOTHING AND 
FOOTWEAR INDUSTRIES 

1 Footwear industry 
2 Furs 
3 Precious stones :jewelry 
4 Textile industry 
5 Wearing apparel 

B. 7. MINERAL RESOURCES 
. INDUSTRIES 

Coal mining 
Natural gas production 
Crude petroleum 
production 
Metal ore mining 
Mining of crude 
chemicals 
Oil shale 
Quarry products 
Uranium and radio- 
active ores 

alkaline earths 
2 Boron and silicon 

compounds 
3 Carbon and carbon 

products 
4 Fertilizer production 
5 Hydrogen, and hydrids 
6 Metallic salts 
7 Non-metals (halogen, 

oxygen and nitrogen 
families) 

8 Organo-metallic 
compounds 

9 Phosphorus products 
10 Pigments 
1 1  Sulphur products 

B. 10. CHEMICAL INDUS- 
TRI ES-ORGANIC 

1 Adhesives 
2 Detergents, soaps 
3 Dyestuffs 
4 High polymers 
5 Intermediates and 

solvents 

B. 
1 
2 
3 
4 

B. 
1 

2 
3 
4 
5 

B. 

1 
2 
3 
4 

5 

6 

B. 

1 
2 
3 
4 

2. SYLVICULTURE 
Conservation des fordts 
Exploitation forestiere 
Produits forestiers 
Protection des for6ts 

3. ZOOTECHNIE 
Hygihe animale et lutte 
contre les maladies 
Production animale 
Produits animaux 
Reproduction animale 
Selection animale 

4. PECHERIES, FAUNE 
ET FLORE SAUVAGES 

Pkche 
Pisciculture 
Preservation des poissons 
Transformation du 

4 

5 

6 

7 
8 

B. 

1 
2 
3 
4 
5 
6 
7 

8 

Extraction de minerais 
me tal I iques 
Extraction de produits 
chimiques bruts 
Extraction de schistes bitu- 
mineux 
Exploitation de carrihres 
Uranium et minerais radio- 
actifs 

8. INDUSTRIES DE 
MA TERIAUX 

Agregats 
Pierre artificielle 
Amiante 
Liants bitum ineux 
Carbone, graphite 
Ceram ique 
Ciment et chaux hydrau- 
lique 
LiLae I 

Poisson 9 Verre et produits en verre 
Embarcations et 
materiel de pdche 
Preservation de la faune 
et de la flore sauvage 

10 Fer et acier 
1 1  Cuir 
12 Fibres na t u r e l i e s  
13 Pierre naturelle 
14 Metaux non ferreux 

5. INDUSTRIE ALIMENTAI- 
RE, BOISSONS ET TABAC Papier et produ its 

en papier 
Boissons alcoolisees 
Alimentation animale 17 Pl6tre 

16 Peintures et vernis 

Produits laitiers 18 Matigres plastiques 
Huiles et graisses comestibles 19 Caoutchouc et 

5 Farine, amidon et sucre 
6 Additifs alimentaires 
7 Transformation, mise en 

boites et conservation des 
produits alimentaires 

8 Boissons non alcoolisees 
9 Produits alimentaires 

proteines (viande, Poisson, 
oeufs) 

10 Tabac 

B. 6. INDUSTRIES DE L'HABIL- 
LEMENTETDE LA 
CHAUSSURE 

1 
2 Fourrures 
3 Pierres precieuses, 

joaillerie 
4 lndustrie textile 
5 Vktements 

I ndustrie de la chaussure 

B. 7. INDUSTRIES MlNlERES 
1 Extraction du charbon 
2 Production du gaz nature1 
3 Production du petrole brut 

_ _  _ _ ~  ~ ~ . 

produits caoutchoutes 
20 Semi-conducteurs 
21 Fibres synthetiques 

polymi3res et elasto- 
meres 

22 Textiles 
23 Bois et produits 

en bois 
24 Revktements 

hydrofuges 

B. 9. INDUSTRIES 
CHlMlQUES (PRO- 
DUITS MINERAUX) 

1 Elements alcalins et 
terres alcalines 

2 Composes de bore et 
composes siliceux 

3 Carbone et produits 
derives 

4 Production d'engrais 
5 Hydrogene et 

hydrures 
6 Sels metalliques 
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6 
7 
8 
9 
10 
1 1  

B. 

1 

2 

3 
4 

5 
6 

7 

8 
9 

Monomers 
Petrochemicals 
Pharmaceuticals 
Photographic products 
Synthetic pesticides 
Terpenes and 
essential oils 

11. ELECTRO-MECHAN- 
ICAL INDUSTRIES 

Air compressors and gas 
handling equipment 
Air conditioning 
equipment 
Bear i ngs 
Business and office 
equipment 
Distilling equipment 
Electric power trans- 
mission and distri- 
bution equipment 
Furnaces, heating 
equipment 
Gears 
Grinding and size 
reduction equipment 

10 Household appliances 
1 1  Hydraulic machinery 
12 Illumination equipment 
13 Internal combustion 

engines 
14 Industrial machinery 

and equipment 
15 Machine tools 
16 Materials handling 

machinery 
17 Mining machinery 
18 Nuclear power 

19 Pneumatic equipment 
20 Power generators 
21 Printing and dupli- 

cating machinery 
22 Refrigerating 

equipment 
23 Rotating machinery 
24 Textile machinery 
25 Turbines 

reactors 

B 12. METAL FABRI- 
CATED PRODUCTS 

1 Boilers 
2 Cans and containers 
3 Electro-plated and 

coated products 
4 Machined and turned 

products 

216 

5 Pipes, fittings and 

6 Pressure vessels 
7 Sheet-metal 

products 
8 Stampings 
9 Wire products 

valves 

B. 13. OPTICAL AND 
INS TRUM EN TA- 
TION INDUSTRIES 

1 Laboratory and scien- 
tif ic apparatus 

2 Measuring and control 
instruments 

3 Optical instruments 
and lenses 

4 Photographic 
equipment 

5 Watches and clocks 

B. 14. ELECTRONICS AND 
TEL ECOMMUNI- 
CATIONS INDUS- 
TRIES 

1 Computer industry 
2 Electron tubes 
3 Integrated circuits 
4 Lasers 
5 Microwave links 
6 Radar 
7 Radio and TV receivers 
8 RadioandTV 

transmitters recorders 
9 Satellite communication 
10 Semiconductor 

1 1  Sonar 
12 Sonic and ultra- 

sonic devices 
13 Telephone 
14 X - Ray devices 

devices 

B 15. FUELAND 
POWER INDUSTRIES 

1 Coal processing industry 
2 Coking and gas industry 
3 Fuel cells 
4 Geothermal energy 
5 Hydro-electric energy 
6 Nuclear energy 
7 Nuclear fuel and 

fuel elements ; 
moderators 

8 Petroleum refineries 

7 Metalloi'des (familles 
du chlore, de I'oxyg&ne 
et de I'azote) 

8 Composes organo- 
metal I iqu es 

9 Produits phosphores 
10 Pigments 
1 1  Produits sulfures 

B. 10. INDUSTRIES CHIMI- 
QUES (PRODUlTs 
ORGANIQUES) 

1 Adhesifs 
2 Detergents, savons 
3 Teintures 
4 Hauts polymeres 
5 Intermediaires et 

solvants 
6 Monomeres 
7 Produits petro 

chimiques 
8 Produits pharmaceu- 

18 Reacteurs nucleaires 
19 Equipement pneumatique 
20 Gen6rateurs electriques 
21 Materiel d'imprimerie et 

de reproduction 
22 Materiel frigorifique 
23 Machines tournantes 
24 Machines textiles 
25 Turbines 

B. 12. FABRICATION DE 
PRODUITS EN METAL 

1 Chaudieres 
2 RBservoirs et conteneurs 
3 Produits plaques et 

4 Produits usines et tournes 
5 Tuyaux, raccords, et 

6 Reservoirs et vaisseaux 

7 Produits metalliques en 

galvanis& 

soupapes 

pressuris6s 

tiques feu i I les 

graphie 9 Produits trefiles 

B. 13. OPTIQUE ET 

9 Produits pour la photo- 8 Pieces embouties 

10 Pesticides synthetiques 
1 1  Terpenes et huiles 

INSTRUMEN Ts essentielles 
1 Materiel de laboratoire 

B. 11. INDUSTRIES MECA- et amareils scientifiaues .. 
NIQUES ET ELEC- 2 Instruments de mesure et 
TRIQUES de contr6le 

1 Compresseurs d'air et mate- 3 Instruments optiques et 
I en til les riel pour la manipulation 

des gaz 4 Materiel photographique 
2 Materiel de climatisation 5 ~ ~ ~ l ~ ~ ~ ~ i ~  
3 Paliers de roulements 
4 Equipement pour les entre- B, 74, ELECTRONIQUE ET 

prises et materiel de 
bureau CATIONS 

TEL ECOMM UNh 

5 Materiel de distillation 1 Ordinateurs 
6 Materiel pour le transport 2 Tubes electroniques 

et la distribution de 3 Circuits integres 
I'hnergie electrique 4 Lasers 

7 Fours, materiel de chauffage 5 Liaisons par micro-ondes 
8 Engrenages 6 Radar 
9 Moulins et broyeurs 7 Recepteurs de radio et 
10 Appareils mhagers de television 
1 1  Machines hydrauliques 8 Emetteurs de radio et 
12 Materiel d'kclairage de television 
13 Moteurs B combustion 9 Communication par 

interne satellites 
14 Materiel et hquipement 

industriel conducteurs 
15 Machines-outils 1 1  Sonar 
16 Appareils de manutention 
17 Equipements miniers ultrasoniques 

10 Materiel B semi- 

12 Dispositifs soniques et 
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9 Solar energy 
10 Thermochemical energy 

1 1  Tidal energy 
12 Wind energy 

(fuels and combustion) 

B. 16. TRANSPORTATION 
INDUSTRIES 

1 Aeronautical industry 
2 'Automotive industry 
3 Fuel distribution 
4 Hover craft 
5 Pipelines 
6 Railway rolling 

stock 
7 Shipbuilding and 

repair 

8 Transport equipment 

B. 17. BUILDINGAND 
CONSTRUCTION 
INDUSTRIES 

8 

Airport construction 
Housing 
Inland waterways 
Port facilities 
Railways 
Roads, bridges, etc. 
Schools, hospitals and 
other public buildings 
Tunnels and under. 
ground works 

Table 3. List of fields for scientific and technological 
public service 

C. 

1 
2 
3 

4 
5 

6 
7 

8 

9 
10 
1 1  

12 
13 
14 

1. NATURAL RESOUR- C. 2. SCIENTIFIC AND 
CES AND ENVIRON- TECHNOLOGICAL 
MENT SER VICES INFORMA TION AND 

DOCUMENTATION 
SERVICES Astronomical services 

Energy services 
Cartography and pho 
grametry services 
Biometrical services 
Geological survey 
services 
Hydrological services 
Integrated land- 
systems surveys 
Marine and fisheries 
services 
Meteorology services 
Mining services 
Scientific mapping 
services 
Soil science services 
Time services 
Vulcanological 

'to- I Abstract journals 
2 Centres for Scientific 

and Technological 
Documentation 

3 Conference centres 
4 Industrial information 

centres 
5 Information processing 

services 
6 Libraries of sciences 

and technology 
7 Patent offices 
8 Scientific journals 
9 Statistical analysis 

IO Technology transfer 
services and data banks 

centres 

services 
15 water s u p p l y  C. 3. SCIENTIFIC MUSEUMS 

AND COLLECTIONS 
16 Wildlife conservation 

services 1 Anthropological 
collections 

Tableau 2 (suite) 

13 TQldphone 
14 Appareils B rayon->( 

B. 

1 

2 

3 
4 
5 
6 
7 

8 
9 
10 

1 1  
12 

15. COMBUSTIBLES ET 
ENERGIE 

lndustrie de transfor- 
mation du charbon 
Production de coke et 
de gaz 
Piles B combustible 
Energie geothermique 
Energie hydroelectrique 
Energie nuclhaire 
Combustible et elements 
de combustible nucleaires 
moderateurs 
Raffineries de petrole 
Energie solaire 
Energie thermo-chimique 
(combustibles et combus- 
tion) 
Energie maremotrice 
Energie eolienne 

B. 
1 
2 
3 
4 
5 
6 
7 

8 

B. 

16. TRANSPORTS 
lndustrie aeronautique 
lndustrie automobile 
Distribution du carburant 
Aerogl isseu rs 
Pipelines 
Materiel ferroviaire roulant 
Construction et reparation 
des navires 
Materiel de transport 

17. BATIMENTET 
CONSTRUCTION 

Construction d'aeroports 
Construction de logements 
Voies d'eau interieures 
Installations portuaires 
Chemins de fer 
Routes, ponts, etc. 
Ecoles, hbpitaux et autres 
bdtiments publics 
Tunnels et ouvrages 
souterrains 

Tableau 3. Liste des domaines interessant la creation de 

C. 

1 
2 

3 

4 
5 

6 
7 

8 

9 
10 
1 1  

12 
13 
14 
15 

services pub1 ics scientifiques et tech nologiq ues 

7. SERVICES CONCER- 16 Services interessant la 
NANTLES RESSOUR- 
CES NATURELLES ET 
L'EN VI RONNEMENT 

Services astronomiques 
Services i nte ressant 
I'energie 
Services de cartographie 
et de photogramrnetrie 
Services biometriques 
Services d'etudes 
geologiques 
Services hydrologiques 
Services d'etudes inte- 
grees de systemes d'ex- 
ploitation des terres 
Services maritimes et 
ichtyologiques 
Services meteorologiques 
Services miniers 
Services de cartographie 
scientifique 
Services de pedologie 
Services de I'heure 

C. 

1 
2 

3 
4 

5 

6 

7 

8 
9 

preservation de la faune 
et de la flore sauvages 

2. SERVICES D'INFORMA- 
TION ET DE DOCUIMEN- 
TATION SCIENTIFIQUES 
ET TECHNIQUES 

Bulletins de resumes 
Centres de documentation 
scientifique et technique 
Centres de conferences 
Centres d'information 
industrielle 
Services de traitement 
de I'information 
Biblioth6ques scientif i- 
ques et techniques 
Bureaux de depbt des 
brevets 
Revues scientifiques 
Services d'analyse statis- 
tique et banques de 
donnees 

Services de vulcanologie 
Services d'approvisionne- technologie 
ment en eau 

10 Centres de transfert de 



Table 3 (continued) 

2 Archaeological 
collections 

3 Botanical collections 
4 Entomological collections 
5 Geological collections 
6 Science museums 
7 Technology museums 
8 Travelling exhibitions 

for science and techno1 - 
OgY 

9 Zoological collections 

Tableau 3 (suite) 

C. 4. STANDARDS, NORMS 
INSTRUMEN TATION 
QUALITY CONTROL 

1 Biochemical control 

2 Biological control 

3 Bureaux of standards 
4 Centres for scientific 

laboratories 

laboratories 

instruments manufacture 
maintenance and repair 

5 Chemical control labo- 
ratories 

6 Chemical analysis 
services 

7 Drug control laboratories 
8 Food control laboratories 

9 Metrology services 
10 Specification and norms 

services 
1 1  Testing of materials 

(resistance and 
properties) 

12 Water control laboratories 

C. 5. EXTENSION AND 
INN0 VA TION SERVICES 

1 Agricultural extension 

2 Computation centres 
3 Educational techniques 

4 Forestry services 
5 Land-use development 

6 Livestock services 
7 Nutrition services 
8 Pest control services 
9 Public health services 
10 Rural engineering services 
1 1  Sanitation services 
12 Technological innovation 

13 University polyclinics 
14 Veterinacy services 
15 Weather control services 

services 

services 

services 

services 

1 

9 

C. 

5 

6 
7 

8 

9 

3. MUSEES ET COLLECTIONS 
SCI EN TIFIQUES 

Collections anthropo- 
logiques 
Collections archeologiques 
Collections botaniques 
Collections entomologiques 
Collection geologique 
Musees scientifiques 
Musees techniques 
Expositions scientifiques 
et techniques itinerantes 
Collections zoologiques 

4. ETALONS, NORMES, 
INSTRUMENTS, 
CONTROL E DE 
QUALITE 

Laboratoires de contrble 
biochimique 
Laboratoires de contrble 
biologique 
Bureau des normes et 
Btalons 
Centres pour la fabrication, 
I'entretien et la reparation 
des instruments scientifi- 
ques 
Laboratoires de contrble 
chimique 
Services d'analyse chimique 
Laboratoires de contrble 
des medicaments 
Laboratoires de contrble 
des aliments 
Services de metrologie 

10 Services de specification 
et de normalisation 

1 1  Laboratoires d'essais des 
materiaux (resistance et 
proprietks) 

de I'eau 
12 Laboratoires de contrble 

C. 5. SERVICES DE VULGARI- 
SATION ET D'INNOVA- 
TION 

agricole 
1 Services de vulgarisation 

2 Centres de calcul 
3 Services relatifs aux 

; Services des for& 
5 Services concernant le 

techniques d'6ducation 

developpement de l'utili- 
sation du sol 

I'blevage 

I'alimentation 
Services de lutte contre les 
les animaux nuisibles 

6 Services concernant 

7 Services concernant 

8 

9 Services d'hygihe publique 
10 Services du ghie rural 
1 1  Services sanitaires 
12 Services d'innovation 

tec hnologique 
13 Polyclinique universi- 

taire 
14 Services veterinaires 
15 Services de lutte contre les 

intemperies 
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Section 2. LIST OF ITEMS OF COINCIDENCE Section 2. LISTE DES POINTS DE CONVERGENCE 

OInteraction in Northern Africa 

(Diagrams A1 and Bl) 

b Sudan - Egypt 
MATRIX A : Both Sudan and Egypt wish to 
co-operate with one another in 42 fields 

A1 : 11 Statistics 
A2 : 1 Acoustics 
A5 : 2 Atmospheric Sciences 

3 Climatology 
4 Ecology 
7 Geology 
8 Geophysics 
10 Hydrology and Hydrobiology 
11 Oceanography 
12 Paleontology 
14 Seismology 

5 Electrical engineering 
6 Electronics engineering 
12 Nuclear engineering 
13 Petroleum engineering 
1.5 Sanitary and pollution engineering 
17 Transportation engineering 

4 Animal breeding 
10 Horticulture 
11 Phytopathology 
12 Plant breeding 
13 Plant physiology 

A8 : 2 Bacteriology 
4 Epidemiology 
5 Human biology and anthropology 
6 Xmunology 
7 Internal medicine 
8 Nutrition 
10 Pharmacology 
U Surgery 
15 Virology 

5 Economic statistics 
6 Economic systems 
8 Home economics 
15 Price and markets 

A10 : 1 Archaeology 
5 Demography & population 
9 Linguistics 
14 Rural sociology, Land reform 

A6 : 3 Construction engineering 

A7 : 1 Agronomy 

A9 : 1 Business economics and management 

@Interaction en Afrique septentrionale 

(Diagrammes A1 et Bl) 

b Soudan - Egypte 
MATRICE A : Le Soudan et 1'Egypte 
ddsirent tous deux coopdrer l'un avec 
l'autre dans 42 domaines 

A1 : 
A2 : 
A5 : 

A6 : 

A7 : 

A8 : 

A9 : 

11 Statistique 
1 Acoustique 
2 Sciences de l'atmosphire 
3 Climatologie 
4 Ecologie 
7 Gkologie 
8 Gdophysique 
10 Hydrologie et hydrobiologie 
11 Ockanographie 
12 Paliontologie 
14 Sismologie 
3 GBnie des constructions 
5 GBnie dlectrotechnique 
6 Gdnie ilectronique 
12 Gdnie atomique 
13 @hie pdtrolier 
15 Gdnie sanitaire et anti-pollution 
17 GBnie des transports 
1 Agronomie 
4 Elevage 
10 Horticulture 
11 Phytopatologie 
12 Sdlection vdgktale 
13 Phytophysiologie 

2 Bactdriologie 
4 Epiddmiologie 
5 Biologie et anthropologie humaine 
6 Immunologie 
7 Mddecine interne 
8 Nutrition 
10 Pharmacologie 
13 Chirurgie 
15 Virologie 

1 
5 Statistique dconomique 
6 Systames 6conomiques 
8 Economie mhagire 
15 Prix et march6s 

Economie et gestion de l'entreprise 

A1Q : 1 Archdologie 
5 Ddmographie et population 
9 Linguistique 
14 Sociologie rurale, rBforme agraire 
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MATRIX B : Both Sudan and Egypt wish to 
co-operate with one another in 28 fields 

Bl' : 2 Crop production 
3 Crop protection 
4 Crop processing 
6 Farm construction, equipment and 

8 Irrigation & drainage 
10 Pasture management 

11 Pest control 
13 Soil management 

management 

14 

B3 : 1 

2 
4 
5 

E&: 1 
2 
3 
4 
5 

B5: 7 

€6: 1 
4 

F q :  4 
a: 9 

Weed contiol 
Animal health and disease control 

Animal production 
Animal reproduction 
Animal selection 

Fish finding 
Fish farming 
Fish preservation 
Fish processing 
Fishing boats and gear 

Food processing, canning and 
conservation 

Footwear industry 
Textile industry 

Metal ore mining 
Glass and glass products 

10 Iron and steel 
22 Textiles 

B11 : 22 Refrigerating equipment 
Bl5 : 5 Hydro-electric energy 

9 Solar energy 

Egypt-Algeria 

MATRIX A : Both Egypt and Algeria wish to 
co-operate with one another in 17 fields 

A1 i 4 Computer sciences 
11 Statistics 

A5 : 11 Oceanography 
14 Seismology 

A8 : 2 Bacteriology 
A9 : 1 Business economics and management 

5 Economic statistics 
6 Economic systems ; development and 

Planning 

MATRICE B : Le Soudan et 1'Egypte 
desirent tous deux coopdrer l'un avec 
l'autre dans 28 domaines 

B1 : 2 Production agrioole 
3 Protection des cultures 
4 Transformation des produits 

6 Constructions6quipement et entre- 

8 Irrigation et drainage 
10 Exploitation rationnelle des 

11 Lutte contre les animaux nuisibles 
13 Utilisation rationnelle du sol 
14 Lutte contre les mauvaises herbes 

B3 : 1 Hygihne animale et lutte contre les 

agricoles 

tien des locaux & usage agricole 

p6turages 

maladies 
2 Production animale 
4 Reproduction animale 
5 selection animale 

2 Pisciculture 
3 Preservation des poissons 
4 Transformation du Poisson 
5 Embarcations et materiel de poche 

B5 : 7 Transformation, mise en boete et 
conservation des produits 
alimentaires 

€36 : 1 Industrie de la chaussure 

B7 : 4 Extraction de minerais metalliques 
E?8 : 9 Verre et produits en verre 

B4 : 1 Psche 

4 Industrie textile 

10 Fer et acier 
22 Textiles 

B11 : 22 mtdriel frigorifique 

Bl5 : 5 Energie hydroelectrique 
9 Energie solaire 

Egypte - AlgBrie 
MATRICE A : L'Egypte et 1'Algdrie 
desirent toutes deux coopdrer 1'- avec 
l'autre dans 17 domaines 

A1 : 4 Informatique 
11 Statistiques 

A5 : 11 Ocknographie 
14 Sismologie 

A8 : 2 Bacthiologie 

A9 : 1 Economie et aestion de l'entreprise 
5 Statistique 6conomique 
5 Systkmes Bconomiques ; ddveloppement 

et planification 
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A10 : 1 Archaeology 
2 Architecture 
4 Cultural/Social anthropology 
6 Ethnology 
7 History 
8 Law 
13 Psychology 
14 Rural sociology, Land reform 
15 socioiogy 

MATRIX B : Both Egypt and Algeria 
wish to co-operate with one another 
in 9 fields 

B1 : 2 Crop production 

€33 : 1 Animal health and disease control 

2 Animal production 
4 Animal reproduction 

B7 : 3 Crude petroleum production 
B8 : 10 Iron and steel 

B11 : 4 Business and office equipment 
14 Non-ferrous metals 

Bl5 : 9 Solar energy 

,d Egypt - Tunisia 
MATRIX A : 73th Egypt and Tunisia wish 
to co-operate with one another in 6 
fields 

A9 : 3 Econometry 

A10 : 3 Behavioural sciences, ethnology 
5 Economic statistics 

4 Cultural/Social anthropology 
7 History 
15 socioiogy 

b Algeria - Tunisia 
IvlATFXX A : Both Algeria and Tunisia 
wish to co-operate with one another in 
7 fields 

A3 : 5 Organic chemistry 
6 Physical chemistry 

A7 : 1 Agronomy (general) 
A8 : 9 Pathology 
A9 : 1 Business economics and management 

4 Economic history 
7 Economic theory 

A10 : 1 Arch6ologie 
2 Architecture 
4 Anthropologie culturelle et sociale 
6 Ethnologie 
7 Histoire 
8 Droit 
13 Psychologie 
14 Sociologie rurale, reforme agraire 
15 Sociologie 

MATiiICE B : L'Egypte et l'Alg6rie 
ddsirent toutes deux cooperer l'une avec 
l'autre dans 9 domaines 

B1 : 2 Producticm agricole 
B3 : 1 Hygikne animale et lutte contre 

les maladies 
2 Production animale 
4 Reproduction animale 

B7 : 3 Production de petrole brut 

E@ : 10 Fer et acier 

€311 : 4 Equipement pour les entreprises 
et materiel de bureau 

Bl5 : 9 Energie solaire 

14 M6taux non ferreux 

Egypte - Tunisie 
MATRICE A : L'Egypte et la Tunisie 
desirent toutes deux coop6rer l'une avec 
l'autre dans 6 domaines 

A9 : 3 Econometric 
5 Statistique dconomique 

A10 : 3 Sciences du comportement, 6thnologie 
4 Anthropologie culturelle et sociale 
7 Histoire 
1.5 Sociologie 

b Algerie - Tunisie 
MATRICE A : L'AlgGrie et la Tunisie 
d6sirent toutes deux coop6rer l'une avec 
l'autre dans 7 domaines 

A3 : 5 Chimie organique 
6 Chimie physique 

A7 : 1 Agronornie (gdnbrale) 
A8 : 9 Pathologie 

A9 : 1 Economie et gestion de l'entreprise 
4 Histoire Bconomique 
7 Th6orie 6conomique 
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MATRIX B : Both Algeria and Tunisia wish 
to co-operate with one another in 2 
fields 

B1 : 2 Crop production 

B3 : 2 Animal production 

*Co-operation in Northern Africa as a whole 

On the basis of the replies, it can be taken 
that : 

b Egypt, Sudan, Algeria and Tunisia 
wish to co-operate with each other in 
at least 3 fields 

A9 : 5 Economic statistics 
B1 t 2 Crop production 

B3 : 2 Animal production 

d Sudan, Egypt and Algeria wish to CO 
operate with eaoh other in at least 
8 fields 

A1 : 11 

A8 : 2 
A9 : 1 

5 
6 

A10 : 1 
a: 10 
B15 

b 

A10 

: 9  

Statistics (general) 

Bacteriology 

Business economics and management 
Economic statistics 
Economic system ; development and 
Planning 
Archaeology 

Iron and steel 
Solar energy 

Egypt, Algeria and Tunisia wish to 
co-operate with each other in at least 
2 fields 

: 4 Cultural/Social anthropology 
7 History 

.Interaction in Western Africa 
(Diagrams A2 and B2) 

jd Mauritania - Senegal 
P¶ATRM A I Both Mauritania and Senegal 
wish to co-operate with one another in 
4 fields 

A5 : 10 Hydrology and Hydrobiology 
A7 : 1 Agronomy (general) 

4 Animal breeding 
5 Animal pathology 

MATRICE B : L'Algdrie et la Tunisie 
ddsirent toutes deux cooperer l'une avec 
l'autre dans 2 domaines 

B1 : 2 Production agricole 

B3 : 2 Production animale 

OCoopiration dtendue & toute 1'Afrique 
septentrionale 

Sur la base des rhponses on peut ddduire que : 

b L'Egypte, le Soudan, 1'AlgBrie et la 
Tunisie ddsirent coop6rer tous ensemble ' 

dans au moins 3 domaines 

A9 : 5 Statistique Bconomique 
B1 : 2 Production agricole 

B3 : 2 Production animale 

$ Le Soudan, 1'Egypte et 1'Algdrie 
ddsirent cooperer tous eneemble dans 
au moins 8 domaines 

A1 : 11 
A8 : 2 
A9 : 1 

5 
6 

A10 : 1 
m :  10 
B15 : 9 

Statistique (genhrale) 
BctCriologie 

Economie et gestion de l'entreprise 
Statistique dconomique 
Systbes dconomiques ; ddveloppe- 
ment et planification 

Archdologie 
Fer et acier 

Energie solaire 

jd L'Egypte, l'Alg6rie et la Tunisie 
ddsirent ooophrer toutes ensembles 
dans au moins 2 domaines 

A10 : 4 Anthropologie culturelle et sociale 
7 Histoire 

@Interaction en Afrique occidentale 

(Diagrammes A2 et B2) 

jd Mauritanie - Sdndgal 
MATRICE A : La Mauritanie et le Sendgal 
ddsirent tous deux coopdrer l'un avec 
l'autre dans 4 domaines 

A5 8 10 Hydrologie et hydrobiologie 
A7 : 1 Agrommie gdndrale 

4 Elevage 
5 Pathologie animale 
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MATRIX B : Both Mauritania and Senegal 
wish to co-operate with one another in 7 
fields 

B1 : 2 Crop production 
4 Crop processing 

8 Irrigation and drainage 
10 Pasture management 

B3 : 1 Animal health and disease control 

B5 : 2 Animal feed 
B10 : 8 Pharmaceuticals 

6 Mauritania - Mali 
MATRIX A : Both Mauritania and Mali 
wish to co-operate with one another 
in 5 fields 

A8 : 2 Bacteriology 
4 Epidemiology 
8 Nutrition 

7 History 
A10 : 1 Archaeology 

MA.IATRIX B : Both Mauritania and Mali 
wish to co-operate with one another in 
18 fields 

B1 : 3 Crop protection 
9 Natural pesticides 
10 Pasture management 

11 Pest control 
12 Savannah management 

13 Soil management 
14 Weed control 

B2 : 1 Forest conservation 
2 Forest exploitation 
3 Forest products 
4 Forest protection 

B3 : 1 Animal health 

2 Animal production 
3 Animal products 
4 Animal reproduction 
5 Animal selection 

9 Protein-food (meat, fish, eggs) 
B5 : 2 Animal feed 

MATRICE B : 
ddsirent tous les deux cooperer l'un 
avec l'autre dans 7 domaines 

La Mauritanie et le Sdndgal 

B1 : 2 Production agricole 

agricoles 
4 Transformation des produits 

8 Irrigation et drainage 
10 Exploitation rationnelle des 

pgturage s 
B3 : 1 Hygiene animaleet lutte contre 

les maladies 

B5 : 2 Alimentation animale 
B10 : 8 produits pharmaceutiques 

jd Mauritanie - Mali 
MATRICE A : La Mauritanie et le Mali 
dhsirent tous deux cooperer l'un avec 
l'autre dans 5 domaines 

A8 : 2 Bacthriologie 
4 Epidhmiologie 
8 Nutrition 

7 Histoire 
A10 : 1 Archhologie 

MATRICE B : La Mauritanie et le Mali 
dhsirent tous deux cooperer l'un avec 
l'autre dans 18 domaines 

B1 : 3 Protection des cultures 
9 Pesticides naturels 
10 Exploitation rationnelle des 

11 Lutte contre les anirnaux nuisibles 
12 Mise en valeur de la savane 

pPturages 

13 
14 

B2: 1 
2 
3 
4 

B3 : 1 

2 
3 
4 
5 

B5 : 2 
9 

Utilisation rationnelle du sol 
Lutte contre les mauvaises herbes 

Conservation des forGts 
Exploitation forestibre 
Produits forestiers 
Protection des forgts 

Hygiene animale et lutte contre les 
maladies 
Production animale 
Produits animaux 
Reproduction animale 
Selection animale 

Alimentation animale 
Produits alimentaires protdinhs 
(viande, poisson, oeufs) 



jd Mali - Senegal 4 Mali - SBndgal 
MATRICE A : Le Mali et le Sdndgal 
ddsirent tous deux coopdrer l'un avec 
l'autre dans 2 domaines 

A7 : 1 Agronomie (gdndrale) 
4 Elevage 

MA!EECE B : Le Mali et le SdnBgal ddsi- 
rent tous deux coopdrer l'un avec 
l'autre dans 5 domaines 

MATRIX A : Both Mali and Senegal wish 
to co-operate with one another in 2 
fields 

A7 1 Agronomy (general) 
4 Animal breeding 

MATRIX B : Both Mali and Senegal wish 
to co-operate with one another in 5 
fields 

B1 : 2 Crop production 
8 Irrigation and drainage 
10 Pasture management 

B3 : 1 Animal health and disease control 

B5 : 2 Animal feed 

jd Senegal - I V O ~  Coast 

MATRM A : Both Senegal and Ivory Coast 
wish to co-operate with one another in 
10 fields 

A5 : 3 Climatology 
8 Geophysics 
11 Oceanography 

A7 : 1 Agronomy (general) 
4 Animal breeding 
6 Animal physiology 
9 Food science 
12 Plant breeding 

A10 : 2 Architecture 
14 Rural sociology, Land reform 

MATRM B : Both Senegal and Ivory Coast 
wish to co-operate with one another in 
5 fields 

B1 : 2 Crop production 
4 Crop processing 

10 Pasture management 

B3 : 1 Animal health and disease control 

B4 : 1 Fish finding 

jd Ivory Coast - Mauritania 
MATRIX A : Both Ivory Coast and 
Mauritania wish to co-operate with one 
another in 1 field 

B1 : 2 Production agricole 
8 Irrigation et drainage 
10 Exploitation rationnelle des 

psturages 
B3 : 1 Hygihe animale et lutte contre 

les maladies 

B5 : 2 Alimentation animale 

jd Sdndgal - C8te d'Ivoire 
MATRICE A : Le Skndgal et la C8te 
d'Ivoire ddsirent tous deux cooperer 
l'un avec l'autre dans Po domaines 

A5 : 3 Climatologie 
8 Gdophysique 
11 Ocdanographie 

A7 : 1 Agronomie (gdndrale) 
4 Elevage 
6 Physiologie animale 
9 Science alimentaire 
12 Sdlection vdgdtale 

14 Sociologie rurale, rdforme agraire 
A10 : 2 Architecture 

MATRICE B : Le Sdndgal et la Cate 
d'Ivoire dksirent tous deux coopdrer 
l'un avec l'autre dans 5 domaines 

4 Transformation des produits 

10 Exploitation rationnelle des 

B1 : 2 Production agricole 

agri cole s 

pPturages 

les maladies 
B3 : 1 Hygiine animale et lutte contre 

B4 : 1 PQohe 

jd C8te d'Ivoire - Mauritanie 
MATRICE A : La C8te d'Ivoire et la 
Mauritanie ddsirent toutes deux coopd- 
Fer l'une avec l'autre dans 1 domaine 

A7 : 6 Animals physiology 
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,h Ivory Coast - Togo 
MATRIX A : Both Ivory Coast and Yogo 
wish to co-operate with one another in 
2 fields 

,h C8te d'Ivoire - Togo 
MATRICE A : La C8te d'Ivoire et le Togo 
desirent tous deux coop6rer l'un avec 
l'autre dans 2 domaines 

A1 : 4 Computer science 

A6 : 3 Construction engineering 

MATRIX B : Both Ivory Coast and Togo 
wish to co-operate with one another in 
2 fields 

BI : 8 Irrigation and drainage 
B3 : 2 Animal production 

b Ivory Coast - Liberia 
MATRIX B : Both Ivory Coast and Liberia 
wish to co-operate with one another in 
1 field 

B7 : 4 Metal ore mining 

6 Ghana - Mali 
MATRIX B : Both Ghana and Mali wish to 
co-operate with one another in 1 field 

B1 : 2 Crop production 

b Ghana - Ivory Coast 
MATRIX B : Both Ghana and Ivory Coast 
wish to co-operate with one another in 
8 fields 

B1 : 14 Weed control 
B2 : 1 Forest conservation 

2 Forest exploitation 
3 Forest products 
4 Forest protection 

B5 : 7 Food processing, canning and 

E8 : 22 Textiles 
conservation 

23 Wood and wood products 

6 Ghana - Liberia 
MATRIX B : Both Ghana and Liberia wish 
to co-operate with one another in 2 
fields 

B1 : 2 Crop production 

B7 : 4 Metal ore mining 

A1 : 4 Informatique 

A6 : 3 Genie des constructions 

MATRICE B : La Gate d'Ivoire et le Togo 
dhirent tous deux coop6rer l'un avec 
l'autre dans 2 domaines 

B1 : 8 Irrigation et drainage 
B3 : 2 Production animale 

C8te d'Ivoire - Liberia 
MATRICE B : la C8te d'Ivoire eL leLib6rb 
d4sirent tous deux coopdrer l'un avec 
l'autre dans 1 domaine 

B7 : 4 Extraction de minerais mdtalliques 

6 Ghana - Mali 
MATRICE B : Le Ghana et le Mali 
ddsirent tous deux coopdrer l'un 
avec l'autre dans 1 domaine 

B1 : 2 Production agricole 

cJhana - C8te d'Ivoire 
MATRICE B : Le Ghana et la C8te d'Ivoire 
dksirent tous deux coop6rer l'un avec 
l'autre dans 8 domaines 

B1 : 14 Lutte contre les mauvaises herbes 
B2 : 1 Conservation des for8ts 

2 Exploitation forestibre 
3 Produits forestiers 
4 Protection des for8ts 

B5 : 7 Transformation, mise en boTte et 

E@ : 22 Textiles 
conservation des produits alimentaires 

23 Bois et produits en bois 

b Ghana - Liberia 
MATRICE B : Le Ghana et le Liberia 
d6sirent tous deux coopkrer l'un avec 
l'autre dans 2 domaines 

B1 : 2 Production agricole 
B7 : 4 Extraction des minerais mdtalliques 
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@Co-operation in Western Africa as a whole 

One the basis of the replies it can be taken 
that : 

b Mali, Mauritania, Senegal and Ivory 
Coast wish to co-operate with each other 
in 7 

A7 : 1 
4 

B1 : 2 
4 

8 
10 

B3 : 1 

fields 

Agronomy (general) 
Animal breeding 

Crop production 
Crop processing 

Irrigation and drainage 
Pasture management 

Animal health a disease control 

6 {t, 
Liberia and Ghana wish to co-operate 
with each other in 1 field 

B1 : 2 Crop production 

@Interaction in Middle Africa 

(Diagrammes A3 and B3) 

b Congo - Cameroo: 
MATRIX A : Both Congo and Cameroon 
wish to co-operate with one another 
in 2 fields 

A4 : 1 Botany 
6 Entomology 

b Congo - Zaire 
MATRIX A : Both Congo and Zaire wish 
to co-operate with one another in 1 
field 

A5 : 7 Geology 

@Interaction in Eastern Africa 

b Ethiopia - Somalia 
MATRIX B : Both Ethiopia and Somalia 
wish to co-operate with one another in 
1 field 

B3 : 1 Animal health and disease control 

Cooperation etendue h toute 1'Afrique 
Occidentale 

Sur la base des reponses on peut deduire que : 

b Le Mali, la Mauritanie, le Senegal et 
la C8te d'Ivoire desirent coopdrer tous 
ensemble dans 7 domaines 

A7 : 1 Agronomie (gdndrale) 

B1 : 2 Production agricole 

agricoles 

4 Elevage 

4 Transformation des produits 

8 Irrigation et drainage 
10 Exploitation rationnelle des 

pPturages 

les maladies 
B3 : 1 Hygiene animale et lutte contre 

b Par ailleurs, le Mali, le Sdndgal, la 
C6te d'Ivoire, le Liberia et le Ghana 
ddsirent cooperer tous ensemble dans 
1 domaine 

B1 : 2 Production agricole 

@Interaction en Afrique centrale 

(Diagrammes A3 et B3) 

jd Congo - Cameroun 
MATRICE A : Le Congo et le Cameroun 
desirent tous deux coopdrer l'un avec 
l'autre dans 2 domaines 

A4 : 1 Botanique 
6 Entomologie 

p( congo - Zaire 
MATRICE A : Le Congo et le Zaire ddsirent 
tous deux cooperer l'un avec l'autre dans 
1 domaine 

A5 : 7 Gdologic 

@Interaction en Afrique orientale 

6 Ethiopie - Somalie 
MATRICE B : L'Ethiopie et la Somalie 
ddsirent coopdrer toutes deux l'une avec 
l'autre dans 1 domaine 

B3 : 1 Hygihne animale et lutte contre les 
maladies 



.Interaction between African sub-regions 

(Diagrams Al, B1, A2, B2, A3 & B3) 

6 Northern Africa - Western Africa 
Both Egypt and Mauritania wish to co- 
operate with one another in 7 fields 

A4 : 2 Biology (general) 
3 Biochemistry, molecular biology 
7 Genetics 
8 Microbiology 
11 Zoology 

A8 : 15 Virology 
B3 : 1 Animal health and disease control 

6 Middle Africa - Eastern Africa 
Both Cameroon and Burundi wish to co- 
operate with one another in l field 

B1 : 3 Crop protection 

Both Zaire and Burundi wish to co-operate 
with one another In 2 fields 

B2 : 1 Forest conservation 
4 Forest protection 

Eastern Africa - Northern Africa 
Both Ethiopia and Sudan wish to co- 
operate with one another in 2 fields 

A7 : 1 Agronomy (general) 
B3 : 1 Animal health and aisease control 

Both Ethiopia ana Egypt wish to co- 
operate with one another in 5 fields 

A5 : 8 Qeophysics 
B3 : 1 Animal health and disease control 

2 Animal production 
3 Animal products 
5 Animal selection 

.Interaction entre les sous-Agions africaines 

(Diagrammes Al, B1, A2, B2, A3, & B3) 

b Afrique septentrionale - Afrique occiden- 
tale 

L'Egypte et la Mauritanie ddsirent coop&- 
rer toutes deux l'une avec l'autre dans 
7 domaines 

A4 : 2 Biologie (g6ndrale) 
3 Biochimie, biologie moldculaire 
7 Gdnetique 
8 Microbiologie 
11 Zoologie 

A8 : 15 Virologie 
B3 : 1 Hygiene animale et lutte contre les 

maladies 

b Afrique centrale - Afrique orientale 
Le Cameroun et le Burundi d6sirent 
cooperer tous deux l'un avec l'autre 
dans 1 domaine 

B1 : 3 Protection des cultures 

Le Zaire et le Burundi desirent cooperer 
tous deux l'un avec l'autre dans 2 
domaines 

B2 : 1 Conservation des for@ts 
4 Protection des fore^ts 

$ Afrique orientale - Afrique septen- 
t rional e 

L'Ethiopie et le Soudan desirent coop& 
rer tous deux l'un avec l'autre dans 2 
domine s 

A 7  : 1 Agronomie (g6ndrale) 

B3 : 1 Hygiene animale et lutte contre 
les maladies 

L'Ethiopie et 1'Egypte ddsirent cooperer 
toutes deux l'une avec l'autre dans 5 
domaine s 

A5 : 8 G6ophysique 
B3 : 1 Hygiene animale et lutte contre les 

maladies 
2 Production animale 
3 Prcduits animaux 
5 Sdlection animale 



Both Somalia'hnd Sudan wish to co- 
operate with one another in 4 fields 

A7 : 10 Horticulture 
A10 : 5 Demography and population 
B1 : 11 Pest control 

13 Soil management 

$ Eastern Africa - Western Africa 
Both Ethiopia and Ghana wish to co- 
operate with one another in 4 fields 

B3 : 1 Animal health and disease control 

2 Animal production 
3 Animal products 
5 Animal selection 

Both Sudan and Mauritania wish to co- 
operate with one another in l field 

B1 : 3 Crop protection 

Both Egypt and Ghana wish to co-operate 
with one another in 1 field 

B3 : 1 Animal health and disease control 

b Northern Africa - Middle Africa 
Both Egypte and Zaire wish to co-operate 
with one another in 1 field 

A8 : 10 Pharmacology , chemotherapy 

Both Sudan and Zaire wish to co-operate 
with one another in 4 fields 

A5 : 10 Hydrology and hydrobioloy 
A10 : 5 Demography and population 
B1 : 8 Irrigation and drainage 

13 Soil management 

b Western Africa - Middle Africa 
Both Ivory Coast and Cameroon wish to 
co-operate with one another in 1 field 

B 

B 

La Somalie et le Soudan dhsirent coogrer 
tous deux l'un avec l'autre dans 4 
domaine s 

A7 : 10 Horticulture 
A10 : 5 Ddmographie et population 
B1 : 11 Lutte contre les animaux nuisibles 

13 Utilisation rationnelle du sol 

Afrique orientale - Afrique occidentale 
L'Ethiopie et le Ghana ddsirent tous 
deux coopdrer l'un avec l'autre dans 4 
domaines 

B3 : 1 Hygiene animale et lutte contre les 
maladies 

2 Production animale 
3 Produits animaux 
5 Selection animale 

Le Soudan et Is Mauritanie ddsirent tous 
deux coopdrer l'un avec l'autre dans 1 
domaine 

B1 : 3 Protection des cultures 

L'Egypte et le Ghana desirent tous deux 
coopdrer l'un avec l'autre dans 1 
domaine 

B3 : 1 Hygiene animale et lutte contre les 
maladies 

Afrique septentrionale - Afrique centrale 
L'Egypte et le Zaire ddsirent tous deux 
cooperer l'un avec l'autre dans 1 domaine 

A8 : 10 Pharmacologie, chimiothdrapie 

Le Soudan et le Zaire ddsirent tous deux 
cooperer l'un aveo l'autre dans 4 
domaine s 

A5 : 10 Hydrologie et hydrobiologie 
A10 : 5 Dhmographie et population 
B1 : 8 Irrigation et drainage 

13 Utilisation rationnelle du sol 

b Afrique occidentale - Afrique centrale 
La C8te d'Ivoire et le Cameroun ddsirent 
tous deux coopdrer l'un avec l'autre 
dans 1 domaine 

A4 : 1 Botany 

228 

A4 : 1 Botanique 



Both Ivory Coast and Zaire wish to 
so-operate with one another in 2 fields 

A5 : 4 Ecology 
A7 : 4 Animal breeding 

Both Togo and Zaire wish to co-operate 
with one another in 2 fields 

A1 : 4 Computer science 
11 Statistics 

La C6te d'Ivoire et le Zaire d6sirent 
tous deux coopcirer l'un avec l'autre 
dans 2 domaines 

A5 : 4 Ecologie 
A7 : 4 Elevage 

Le Togo et le Zaire dksirent tous les 
deux coop6rer l'un avec l'autre dans 
2 domaines 

Al. : 4 Informatigue 
11 Statistique 
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Section 3. NOTES EXPLICATITIES/ 
EXPLANATOKY NOTES. 

ALGEFUE / ALGERIA 

MATRICE A 

A. 1 

A.2 

A.2.8 

A.2.4 

A -3 

A.4 

A.5 

A.5.11 

Sciences mathdmatiques : E : 
Statistiques. 

Sciences physiques : Institut 
d'Etudes nucldaires, Alger (C.P.R.SJ 
55 chercheurs - 35 techniciens. 
Physique nuclkaire : recherche dlec- 
tronique rapide, informatique, spec- 
troscopie atomique, dtude des plas- 
mas. 

Electronique :Etude des resonnances 
magndtiques et de la relaxation dans 
les solides. 

Sciences chimiques : Facult6 des 
Sciences : Alger : 170 chercheurs. 
Facultd des Sciences : : 70 
chercheurs. 

Sciences biologiques : 
Alger : Universitd : Facultd des 
Sciences - 170 Chercheurs. Le d6par- 
tement participe 2i la publication de 
la Revue d'histoire naturelle. 

Oran : 75 chercheurs. 
Constantine : 16 chercheurs. 
Sciences de la terre et de l'espace: 
Alger - Oran - Constantine : Univer- 
sitds : Facultes des Sciences. 
Alger : Les recherches sont orien- 
tees sur la d8termination des subs- 
tances utiles. Une carte gdophysique 
de 1'AlgQrie est en COUPS d'dlabora- 
tion avec le service de la carte 
gCologique du Ministbre de 1'Indus- 
trie. 
La SONAREM et le Secretariat 
1'Hydraulique sont dgalement asso- 
ci6s aux travaux du ddpartement. 

- Oran : geologic de terrain et ex- 

Institut ocdanographique : (0. P .R. S .) 
13 chercheurs. Les activites de 
1'Institut sont axdes sur l'dtude 
des algues et des petits animaux. 
Ces travaux sont essentiels au re- 
gard du ddveloppement de 1' industrie 
de la p8che en AlgBrie. 

L' Institut publie la revue "Pelagos" 
et dispose d'une importante biblio- 
thhque rassemblant plus de 2000 ou- 
vrages . 

- 

ploitation en laboratoire. 

A.8 - Sciences mddicales : - accord avec le Maroc sign6 le 15 
mars 1963. 
Mise en application pour 1972/1973 

Aide entre le croissant rouge 
marocain et le croissant rouge 
algdrien. 

- accord avec la Guinde dans le 
cadre du programme de coopdration 
culturelle, scientifique et 
technique pour les anndes 1972/ 
1973. 
Les deux parties prochderont h des 
dchanges de programmes d'dtudes 
et de formation para-mddicale. 

La recherche en sciences mddicales 
s'effectue dans les facultds de 
mddecine et C.H.U.A. d'Alger, Oran 
et Constantine et dans les insti- 
tuts d'hygibne et du trachome 
d ' Alger . 
Facultds de mkdecine : 
Alger : 88 chercheurs. 
Constantine : 13 chercheurs. 
Institut du trachome : 6 cher- 
cheurs. 
Etude des affections oculaires 
transmissibles. 

Institut d'hygibne : 6 chercheurs. 
Recherche sur la socio-pathologie 
de l'environnement et des maladies 
transmissibles. 
Ce type de recherche est entrepris 
sous forme de campagnes de masse. 

Sciences Bconomiques : 
Facultd d'Alger : 75 chercheurs. 
Facult6 de Constantine : 20 cher- 
cheurs. 

Alger : Prdparation de thbses, 
constitution de fichiers biblio- 
graphiques, 1Bgislatifs, rdgle- 
mentaires. 
Publication de la revue algdrienne 
des sciences juridiques, politi- 
ques et Bconomiques. 

Constantine : prdparation de 
thkses. 

et 1973/1974 

A.10 - Sciences humaines et sociales : 
Universitd : Alger : Histoire an- 
cienne, mddihvale, moderne et con- 
temporaine . 
Gdographie : etudes de geographie 
dconomique et humaine de certaines 
regions de 1'Algdrie. 



Universiti : : Sociologie : 
Btude des mutations sociales et du 
d6ve loppement . 
Institut de linguistique et de pho- 
ndtique : Alger : 18 chercheurs. 
Publication de la revue de linguis- 
tique ; Psycho-pedagogie ; psycho- 
linguistique, neuro-linguistique ; 
dialectologie et socio-linguistique. 

Institut de gkographie : 40 cher- 
cheurs. 
Publication de la revue "Les 
Annales" . 
L'Institut de GBographie mbne ses 
recherches en collaboration avec 
1 ' I .N. R. A .A. (Ministbre de 1 'Agri- 
culture ) . 

MATRICE B 

B. 1 - Agriculture : 
accords sign6s avec : 

le Maroc : 15 mars 1963 ; mise en 
application pour 1972/1973, et 
1973/1974. 
le Cameroun : 10 octobre 1971. 
la Tunisie : 26 fdvrier 1972. 
CoopBration agricole : 
1. 

2. 

3. 
4. 

5. 

Projet cBrdales : - coordination des programmes 
d'expkiences, - Bchanges d'information, - organisation ae colloques, - organisation de visites de 
techniciens et d'experts dans 
les 2 pays. 

recherches a@;ronomiques : Pour- 
parlers concernant 1 'Btablisse- 
ment d'une convention de coop6- 
ration en matiere de recherches 
agronomiques. 

vulgarisation agricole. 

semences et plants : - 8changes d'Bchantillons pour 
essais de varietds, - organisation de stages de per- 
fectionnement en matihe de 
multiplication et production 
des semences et plants. - intervention pour faciliter 
les approvisionnements en se- 
mences et plants. 

formation agricole : 
machinisme agricole ; irrigation; 
for8ts ; conservation des eaux 
et des sols. 

B.2 et 
B. 5 

B.2.3 

B.5.1 

B.5.5 

B.7 

Sylviculture et 
Industrie alimentaire, boissons et 
tabac 
Accords signBs avec le Congo : 
16 septembre 1972. 
- &changes de produits : sucre, bois 
- mise en place de structures com- 

Produits forestiers : Bois : les 
besoins de 1'Algkrie se situent 
ent-re 35.000 et 40.000 id. Le Congo 
s'engage B satisfaire ces besoins. 
Les premiers contrats d'achat se 
sont faits & Brazzaville durant la 
lbre quinzaine de novembre 1972. 
Boissons alcoolisdes : Vin : Impor- 
tation au Congo de 50.000 N pour 
1972/73. 
Farine, amidon et sucre : Le Congo 
s'engage & fournir B l'Alg6rie un 
quota minimum de 5.000 tonnes de 
sucre pendant la campagne sucribre 
de 1972/73 et plus & compter de 

et vin, 

merciales mixtes. 

1973/74 - 
- Industries minibres : 
Accord sign4 avec la Tunisie : 
26 fevrier 1972. 
- mise en exploitation du gisement 
alg8rien de plomb de Bou-Jabeur 
et traitement de minerai B l'uni- 
t6 de flottation situ8e du c6td 
tunisien du gisement, 

tunisien B I'unitB de flottation 
de Ghozaouet (Algerie). 

Ces interventions communes geuvent 
revgtir selon la nature du projei, 
l'une des formes de participation 
suivantes : 
a) cr6ation de projets communs 
b) approvisionnement & long terme, 
c) traitement B fapon. 

- Coordination des etudes et recher- 
ches : Un protocole d'accord de coop& 
ration algBro-tunisienne en rtatibre 
miniere a 6tb signd le 18 avril 1971 
entre la SONAREM, I' Office National 
des Mines, la SOTEMI, la SociBte 
Penaroya de Tunisie, la compagnie des 
phosphates de Gafsa et les industries 
chimiques maghrebines en vue de : 

- traitement du minerai de zinc 

Bchanger des exp6rience.s sur la 
politique g6n6rale de gestion et 
de dbveloppement du secteur 
minier ; 
cooperer pour la levee des cartes 



geologiques des regions fronta- 
liires ; 

. cooperer pour la recherche des mi- 
nerais ferreux et non ferreux sur 
les sites dtint6re^ts communs ; 

. cooperer en matiere d'ktudes de 
valorisation des phosphates de la 
sedirose et du spath fluor. 

B.8 - Industries de rnateriaux : 
Accord sign6 avec la 'punisie : 
26 f6vrier 1972. 
Coopthation industrielle envisag6e 
dans les secteurs a) materiaux de 
construction, et b) cdramique. 

BURUNDI 

NOTES EXPLICATIVES INDIQUEES SUR LES 
MATRICES 

(1) a) F'OREAMI : 
Recherche sur divers microbes 
(chancres syphilitiques , gonocoque , 
staphylocoques) et des antibio- 
grammes. 

Analyse du sang. 
b) LABORATOIRE MEDICAL : 

(2) MUSEE DE GITEGA : 
R6le social et historique des objets 
du MusBe. 

(3) PLANTATION DE THE DE TEZA : 
a) Bouturo-greffage (ingBnieur : E. 

b) Essai-international sur le riz et 

c) Variet6s testdes au Burundi : riz, 

d) Recherche sur le the et le caf6, 

e) Huile de coton, palmier, ricin. 

Baradandikanya) . 
regional sur le mars. 

mars 

coton, pome de terre. 

(4) SEHVICES : 
a) Geologic et Mines. 
b) Service des cadastres. 
c) Bureau central technique. 

(5) REGIDESO : 
Service d'approvisionnement en 
Bnergie Blectrique et en eau. 

(6) SERVICE DE LA GEOLOGIE ET MINES : 
Carte geologique du Burundi recher- 
che minibre. 

(73 SERVICE D'HYDROLOGIE AGRICOLE : 
Recherche hydrologique du lac 
Tanganyika. 

SERVICE DE L'AGRONOMlE : 
The, coton, caf6, came sucre, riz, 
pomme de terre, bl6. 

Service de pê che : recherche halieu- 
tique. 

Ilydrorn6t6orologie sur le bassin du 
Haut-Nil. 

- Basndsite (terresrares), - Murehe : Wolfram. 

SERVICE DES EAUX ET FORETS : 

SERVICE DE LA METEOROLOGIE : 

MINES DE KARONGE : 

Croisement de races de bovins, porcs, 
volailles. 

Mouche tsb-ts6, rats, taupes. 

Etat sanitaire : maladie des animau, 
production de vaccins, surveillance 
de la situation bpizootique. 

AU?TIES NOTES EXPLICATIVES 

Notes generales sur les recherches et services 
techniques et scientifiques : 

MATRICE A 
Tres peu de recherches par discipli- 
nes. Certains professeurs d'univer- 
sit& commencent seulement A s' in- 
teresser sdpadrnent aux recherches 
dans l'une ou l'autre discipline. 

Domaine : MatGmatique, 
Botanique, 
Anthropologie cultu- 
relle. 

La coop6ration est trks faible. 

- N.B. : I1 existe depuis le debut de 
l'ann6e 1973 un service d' in- 
formatique. 

MATFtICE B 

Des recherches s'effectuent au sein 
m8me des services techniques : 
Ex.: 1) ISABU. 

ment ) . 
2) G6ologie et Mines (Departe- 

Voir pour compl6ments MATRICE C. ci- 
dessous. 

WTRICE c 
Services scientifiques et techniques 
existant : 

- Service vetchinaire , - Laboratoire vBt6sinaire ; 



recherches principales mala- 
dies des anirnaux, production 
de vaccins, surveillance de 
la situation epizootique. 

Coop6ration effective Rwanda envi- 
sager : - Service de l'agronomie, 

- Service de recherche : 
Institut Agronomique du 
Burundi. 
Recherches : essai interna- 
tional sur le riz, projet 
regional sur le mars et sur 
le coton. 

CAMEROON / CAMEROUN 

EXPLANATORY NOTE 

Coop6ration : Za'ire - Uganda - Tchad- 
Haute-Volta - Kenya. (3 1 

Recherches : sur le th6. 

Coopdration : Uganda - Kenya - 
Rwanda - Za'ire. 

Recherches : sur le cafe. 

cooperation : ZaYre. 

Recherches : sur la came h 
sucre. 

- Service d'Hydrologie Agricole : 
Recherches hydrologiques du Lac 
Tanganyika. 

Coop6ration : Zambie - ZaTre - 
Tanzanie . 
Lac Victoria : Coop6ration ZaSre - 
Tanzanie, Rwanda - Uganda - Kenya - 
Soudan - Egypte - Ethiopie. 
Bassin de la Kagera : 
Coop6ration : Tanzanie - Rwanda, 

- Service du Genie rural : 
Recherches : n6ant. 

Recherches halieutiques. 
Coop6ration effective : Tanzanie. 

- Service des Eaux et ForGts : 
Recherches : Sylviculture 
Cooperation effective : ndant. 

Recherches : croisement des races 
exotiques. 
Coop6ration effective : Kenya - 
Uganda. 

Recherches : eradication de la 
mouche ts6 -t s6. 
Coopdration effective : Tanzanie. 

- Service de pGche : 

- Service de 1'6levage : 

- Service de la Sante Animale : 

(5) 

The Department of Botany of Yaounde 
University co-operates with institu- 
tions in these countries on exchange 
of botanical specimens, information 
and documentation. 

The National Geology Department wishes 
to co-operate with similar institu- 
tions in these countries on mineral 
and petroleum research. 

The National Agriculture Research 
Centre at Ekona co-operates with 
Nigeria and hopes to do so with Congo 
in exchange and laboratory analyses of 
soil and other biological specimens. 

The Piscicultural Research Centre of 
Ladja in Bangui is jointly run by 
these countries. Exchanges of infor- 
mation and fingerlings are carried out 

Co-operation with these countries in 
the areas of tapping subterranean 
water, irrigation of arid land and 
training of water engineers. 

Exchange of seeds and improved 
vegetative materials is going on with 
researchers in these countries. 

Dr. Lantum of the Faculty of Medicine 
in Yaounde University hopes to co- 
operate with Lagos University in this 
field. 

Professor Victor N. Ngu is co- 
operating with Ibadan University in 
the chemotherapy of cancer research. 

The National Statistics and accounting 
services co-operate in running a 
common computer centre in Gabon doing 
research in budgeting, and national 
income accounting. 

All the countries of O.A.U. co-operate 
with each other in protecting crops 
through Inter-African Phytosanitary 
Commission based in Yaounde Cameroan. 

Dans le cadre de l'organisation mon- 
diale de la Met6orologie, il existe 
des liens de cooperation avec tous les 
pays africains : 

routine 
- 6change d'informations de 
- informations h la demande. 
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(12) Ecole pour la formation des specia- 
listes de la faune sauvage de Gatona - Ecole nationale B vocation regionale. 
(projet PNUD/FAO : 1 000 000 $ PNUD 

750 000 $ Gouver- 
nement ) 
Duree 5 ans - 1969-1975. 
6 experts + 2 homologues. 
Formation 
C8te d'lvoire, Gabon, Mali, Niger, 
RCA, Sdndgal, Tchad, Togo, Zagire 
+ commencement recherche ? 

Additional Explanatory Note 

MATRIX A 

A.4.1 

~i.4.6 

A.7.1 

A.7.4 

A.7.7 

A.8.4 

MATRIX B 

B.1.1 - 

Botany : The Professors of the 
Department of Botany in Congo wish 
to co-operate with their counter- 
parts in the University of Yaoundd. 

Entomology : O.R.S.T.O.M. and the 
Ecole Nationale Suphrieure Agronomi- 
que (E.N.S.A.) hope to co-operate 
with Universities in other countries 
on insect research. 

Agronomy (gend&) : E.N.S.A. , 
Yaoundd ; I.R.A.T., Bambui ; the 
Institut d'Elevage et de Mddecine 
Vhtdrinaire des Pays Tropicaux 
(I.E.M.V.T. ) Wakwa and Bambui co- 
operate with these countries in 
forage plants, seed production and 
tuber crop research. 
E.N.S.A., Yaounde cooperates with 
these countries in pig nutrition 
using rejected bananas from indus- 
trial plantations. 

Animal breeding : I.E.M.V.T. 
cooperates with the researchers in 
the Laboratory of Farcha in Fort 
Lamy, Chad, in disease diagnosis, 
laboratory analysis of specimens and 
vaccine development. 

Agricultural entomology : I.F.C.C. 
and E.N.S.A. exchange information 
and specimens for insect identifi- 
cation, anatomy and morphology with 
researchers of these countries. 
Epidemiology : O.R.S.T.O.M. wishes to 
cooperate with sister institutions in 
these countries on Tse-Tse fly and 
Mosquito research by exchanging 
researchers and information. 

Agricultural mechanics and 
engineering : The department of 

~.1.5 - 

B.1.10 - 

B.l.ll - 

MATRIX C 

C.l.3 

C.1.6 

c.4.7 

c.5.4 

Rural Engineering and Agricultural 
Mechanisation of the Ministry of 
Agriculture cooperates with this 
country in obtaining the objectives 
indicated. 

Crop storage and preservation : The 
Chad Basin Commission grouping 
Cameroon, Nigeria, Chad and Niger is 
carrying out work in this area. 

Pasture management : I.E.M.V.T. in 
Cameroon cooperates with the same 
institute in these countries in 
exchange of materials, information 
and technique of pasture usage. 

Pest control : The International 
Organization for the Struggle Again& 
the African Locust links the 
Cameroon with these countries in 
research for means and methods of 
controlling locust. 

Services de cartographie et de 
photogramrn6trie : Les services de 
cartographie et de photogrammdtrie 
ne sont pas distincts des services 
de cartographie scientifique. 
Les Bchanges de cartes et de rensei- 
gnements se font avec les pays voi- 
sins. 

Services hydrologiques : Le Service 
du GBnie Rural coophre avec les 
autres Etats africains dans le cadre 
du Cornit6 Inter-Africain des Etudes 
Hydrauliques (CIEH) . 
Laboratoires de contr8le des medica- 
ments : Coop6ration dans le cadre 
de la Commission du Bassin du Lac 
Tchad, notamment par la fourniture 
des vaccins du Laboratoire de FARCHA. 

Services des forsts : Le Service 
Forestier souhaite coop4rer avec la 
RCA, le Gabon, le Congo, dans les 
domaines lBgislatif, Bconomique et 
fiscal. 

CONGO 

WTRICE A 

A.2 SCIENCES PHYSIQUES 

A.2.2 . Cristallographie 
et 
A.2.9 . 0 tique 

' h i t u t i o n  concernee : Ddparte- 
ment des sciences physiques h 
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A.4 

A.4.1 

A.4.6 
A.4.9 
et 
A.4.11 

1'Ecole Sup6rieure des Sciences 
de 1'Universitd de Brazzaville. 

b) Cadres : 1 maftre de ConfBrences, 
1 maPtm assistant agrd- 

2 techniciens. 
c) Equipement : suffisant. 

d) Remarques : le laboratoire ddsire 
cooperer avec n'importe quelle 
institution qui travaille dans 
les m&es domaines. 

gd 9 

SCIENCES BIOLOGIQUES 

Bo tanique 
Institution concernde : Labora- 
toire de Botanique de 1'Ecole 
Supdrieure des Sciences de 1'Uni- 
versitd de Brazzaville. 

Cadres : 3 (2 Congolais, 1 expa- 
trid ) . 
Equipement : suffisant pour his- 
tologie, palynologie et dcologie. 

Remarques : Le programme porte 
sur : - L'dtude botanique et dcologique 
des savanes et des forsts, - L'dtude pollinique des Connara- 
des, - La confection des lames de rd- 
fdrence de pollen frais, - La confection d'un herbier. 

Entomologie 

Physiologie 

Zoologie 
a) Institu5ion concernde : Ddparte- 

ment de Zoologie et de Physiolo- 
gie animale de I'Universitd de 
Brazzaville. 

b) Personnel : 
Biologie et systdmatique des 
Phld bo t ome s (Di pt &re s ) 
Mme G. Vattier-Bernard, Maetre de 
Conf drences, 
Mme M.F. Laurentin, Technicienne, 
M. F. M'Poutou, Technicien. 
Etude histologique et physiologi- 
que de la neurosdcrdtion 
M. J.P. Grillot, Martre-assistant, 
Mme P. Samba, Technicienne (histo- 
logic) , 
M. C. Morin, Technicien ?i temps 
partiel. 

c) Travaux : 
Biologie et systdmatique des 
Phlebotoffies (Diptkres) 

Thbse d'Etat "Etude systbmatique 
et biologique des Phlbbotomes 
cavernicoles en Afrique intertro- 
picale" et m e  douzaine de publi- 
cations sur le m6me sujet. 

Etude histologique et physiologi- 
que de la neurosdcrdtion 
Travaux entrepris dans le cadre 
d'une thbse d'Etat ( m e  douzaine 
de publications) portant plus 
particulikrement sur les organes 
neurohdmaux associds &. la charne 
nerveuse ventrale des insectes. 

d) Collaboration : souhaitable avec 
des laboratoires ayant des spd- 
cialist6s homologues. 

crevette d'eau douce d'intdrst 
iconomique (notamment bio-6colo- 
gie et dtude de la neuro sdcrd- 
tion). 

e) En projet : Monographie d'une 

PI. E. N'Kouka, Assistant. 

A.5 
A.5.2 . Sciences de l'atmosphkre 
et 
A.5.3 . Climatologie 

SCIENCES DE LA TERRE ET DE L'ESPACE 

a) Institution concernde : Departe- 
ment des Sciences physiques de 
1'Universitd de Brazzaville. 

b) Cadres : 1 Martre assistant (ex- 
patrid) yrdpare une thbse d'Etat, 

c) Equipement : suffisant. 

a) Institution concernee : Labora- 
toire de Gdologie de 1'Ecole 
Supdrieure des Sciences b 1'Uni- 
versitd de Brazzaville. 

b) Personnel : 3 cadres, 1 technicien 
c) Equipement : Une bibliothbque 

unique en Afrique centrale, une 
collection de roches de tout pre- 
mier ordre. 

d) Remarques : Les recherches con- 
cernent le domaine de la sddimen- 
tologie maritime et fluviale. 

A.5.7 . Gdologie 

A.8 SCIENCES MEDICALES 

Travaux de R et D : au Laboratoire 
national de Santd Publique (L.N.S.P.) 
et : b l'H6pital Cr6ndral de 
Brazzaville (H.G. ) 

~.8.2 . Bactdriologie 
a) Institution concernde : L.N.S.P. 
b) Cadres : 1 Mddecin bacteriologiste 
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c) Equipement : Satisfaisant. 
d) Remarques : Le travail dans les 

domaines de la bact6riologie et 
de la virologie doit 8tre ren- 
force. 

. Epiddmiologie 
a) Ddpartement responsable : Service 

b) Cadres : 2 Mddecins h Brazzaville 
(il existe d'autres cen- 

des grandes enddmies. 

tres h l'intdrieur du pays : 
Pointe-Noire , Dolisie, etc. ). 

c) Equipement : Satisfaisant. 
. M6decine interne (et autres discipli- 
nes) 
TInstitutions concernhes : H.G. de 

Brazzaville et Maternitd Blanche 
Gomez d Brazzaville. 

b) Cadres : en nombre suffisant. 
c) Equipement : Satisfaisant. 

. Pathologie 

. Chirurgie 
a) Institutions concern6es : L.N.S.P 

b) Cadres : 2 chirurgiens, 

c) Equipement : Satisfaisant. 
. Pharmacologie, Chimiothdrapie 
. Toxicologie 

et H.G. 

1 Anatomo-pathologiste. 

a) Institution concernhe : L.N.S.P. 
b) Cadres : 1 Agr6gd de Mddecine, 

1 Docteur en Pharmacie, 
des Techniciens. 

U) Equipement : Excellent. 

~.8.4 

A.8.7 

A.8.9 
et 
~8.13 

~.8.10 
et 
A.8.14 

A. 10 
A.10.5 

SCBNCES HUMATNES ET SOCIAUS 
. Ddmographie et population 
a) Institution concernde : Ecole su- 

pdrieure des Lettres de 1'Uni- 
versitk de Brazzaville. 

b) Cadres : 7 chercheurs. 
c) Equipement : Une cartothhque com- 

prenant de nombreuses cartes 
topographiques du Congo et des 
pays voisins ; une collection de 
photographies ahriennes (pays 
tropicaux) ; des moyens d'utilisa- 
tion de v6hicules pour les dtudes 
pratiques sur le terrain. I1 est 
possible igalement d'accdder au 
laboratoire de gdologie de 1'Ecole 

des soiences et aux laboratoires 
de 1'0RS.COM h Brazzaville. 

d) Remarques : Les domaines sp6cifi- 
ques de travaux de la R et D sont 
la g6ographie urbaine et rurale, 
la gdographie dconomique et la 
gdographie physique. 

A.lO.9 Liwuistique 
et 
A.lO.ll . Philologie 

a) Institution concernke : D6parte- 
ment des Sciences humaines de 
1'Eeole Normale Supdrieure de 
Brazzaville (ENS). 

b) Cadres : 1 Ma4tre assistant, 
Plusieurs techniciens. 

(Ce personnel comprend 2 Congo- 
lais et 3 Frangais, dont 2 lin- 
guistes et 1 spdcialiste d'ancien 
franFais). 

c) Equipement : Trbs modeste. 
d) Remarques : Un centre de lin- 

guistique et de littdrature orale 
(C.L.A.L.O.) a et6 crd6 en ddcem- 
bre 1972. I1 est en pleine instal- 
lation. Un programme a 6td 61a- 
bord . 

A.lO.10 . Pdda o ie 
p d u t i o n  concernde : Institut 

national de recherche et d'action 
gdagogique. 

b) Cadres : 20 Congolais et 18 expa- 
tri6s. 

c) Equipement : diapositives, radio- 
diffusion scolaire , cin6ma (1 
projecteur) , nagra, magndtophone, 
bibliothbque, 6quipement pour re- 
production et photocopie des do- 
cuments, cartes dducatives. 

d) Remarques : Travaux de recherche 
centres sur les problhmes de lan- 
gage et d'apprentissage de la 
lecture . 

MATRICE c 
C.3 MUSEES ET COLLECTIONS SCIENTIPIQUES 
A.C.3 . Collections entomologiques 
et 
A.C.9 . Collections zoologiques 

a) Institution concern6e : Universi- 

b) Cadres : M. J.P. Grillot, MaTtre- 

t6 de Brazzaville. 

assistant responsabl e , 
Mlvl. C. Morin et G. Bilafou, 



Techniciens en entomologie (temps 
partiel ) , 
M. H. Miambanzila, Taxidermiste. 

Entomologie : 20 000 specimens de 
Ikpidoptbres (collecte systdmati- 
que) (Rhopalocbres, Atacidae, 
Sphingidae ) . 
Vertdbrds : 300 mammifbres, 1000 
oiseaux, 
300 reptiles, 100 batraciens, 
200 poissons. 

Entomolo ie : Travaux sur les 
--ET-%- Ceram yci ae en prdparation. 

e) Coop6ration souhaitde : SOUS 
forme d'6changes de materiel 
avec les spdcialistes de diver- 
ses institutions, en particulier 
des psys limitrophes. 

e) Etendue des collections : 

d) Remarques : 

DAHOMEY 

MATRICE A 

Des recherches dans divers domaines 
couverts par la Matrice "A" sont ef- 
fectudes par plusieurs ddpartements 
(ou facult6s) de 1'Universitd du 
Dahomey h Cotonou. Contacter le 
Rectorat de 1'Universitd du Dahomey, 
B.P. 526 5 Cotonou pour se mettre en 
rapport direct avec les instituts, 
les professeurs et les assistants se 
consacrant h ces travaux. 

Ces secteurs intdressent le Dahomey 
dans un proche avenir. Leur crdation 
5 1'Universitd du Dahomey fait ac- 
tuellsment l'objet d'une dtude pro- 
fonde au Ministbre de 1'Education et 
de la Culture. 

MATRICE B 

Les organismes privds ou semi-privds 
envisagent une cooperation. 

MATRICE C 

Divers services ddpendent du Minis- 
tbre du Ddveloppement Rural. On peut 
obtenir des renseignements k leur 
8gard en dcrivant au : 

Ministere du Developpemont Rural 

(Dahomey). 
PORT0 -NOVO 

EGYPT / EGYPTE 

General explanatory notes 

(a) All African countries are members 
of the World Meteorological 
Organization, under whose auspices 
there is co-operation in the 
atmospheric sciences, and 
continuous and daily co-operation 
in the meteorological se:.-vices. 

(b) The so-called Nubian Sand-Stone 
Basin is of joint interest to 
Egypt, Libya, Sudan and Chad. 

(c) There exist agreements between 
Egypt and the countries indicated 
in the Tables for Matrix C, 
concerning water supply services. 

(d) The Arab countries of Africa take 
part in the activities of the Arab 
Organization for Standardization 
and Metrology (ASMO). 

GHANA 

Explanatory note (1) 

I. AGRICULTURE 

AGRICULTURAL MECHANICS AND EKG1N"LERING 

Ghana has not been engaged in research 
projects involving agricultural mechanics 
and engineering but the University of 
Science and Technology and the University 
of Ghana have engineering faculties which 
should serve as centres for work in this 
field. Research work in this field is 
therefore intended and Ghana would be 
willing to co-operate with other countries 
where such projects have been well-esta- 
blished. 

1. CROP PRODUCTION 

to augment crop production in the country. 
This area of co-operation is top in the 
national endeavour. 

Institutions 

increased crop production in Ghana are as 
follows : 

Considerable work has been done in Ghana 

The Institutions engaged in research on 
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i. Crops Research Institute (CSIR) 
Headquarters - P.O. Box 3785 
Kumasi. Established 1963. 

ii. Cocoa Research Institute of Ghana 
Headquarters - P.O. Box 8 
Tafo. Formerly West Africa Cocoa 
Research Institute. 

University of Ghana 
P.O. Box 68, Legon, Accra 
Established 1948 

University of Science and Technolcgy 
Kumasi. Established 1953. 

Headquarters - P.O. Box M.37 
Accra. 

Academy Post Office, Kwadaso, Kumasi 

iii. Faculty of Agriculture 

iv. Faculty of Agriculture 

v. Ministry of Agriculture 

vi. Soil Research Institute, 

Key Researchers, co-operating countries and 
priority rating 

co-operating countries and priority rating 
for the various crops is indicated blow : 

Information on key researchers in Ghana, 

(a) Cereal Crops 
Key Researchers 

Maize Breeding. 
Crops Research Institute, P.O. Box 
3785, Kumasi. 
Mr. H. Mercer-Quarshie, B.Sc.,M.Sc. 
Sorghum and Millet Research 
Crops Research Institute 
P.O. Box 3785, Kumasi. 

Ph.D. - Rice Research 
Crops Research Institute 
P.O. Box 52, Nyankpala via Tamale 

Rice Research 
University of Ghana 
Agric. Irrigation Research Station 
P.O. Box 9, Kpong 
Mr. A.N. Ayeetey, B.Sc., M.Sc. - 
Rice Research 
Agric. Irrigation Research Station 

Mr. M.K. AkpOSOe, B. SC., M.Sa. - 

Dr. J.E. Quansahj B.SC. j M.Sc. j 

Mr. E.J.A. Khan, B. SC.9 M.SC.j - 

P.0. Box 9, Kp0-e 

Existing co-operation on cereal crop 
research 

In the field of cereal crops, Ghana co- 
operates in carrying out regional projects 
in West Africa as follows : 

(i) Cereal project - ~p.26 - Under 
OAU/STRC (See explanatory note 19) 

Under West African ) See 
Rice Development ) explanatory 
Association (WARDA) ) note 19 

(i,i ) Co-ordinated Rice Trials : 

Desired countries for co-operation 

~2.26 and WARDA Co-ordinated Trials. 
See explanatory note (19) on OAU/STRC 

Priority Rating 

Top Priority : 
The cereal crops of importance to Ghana 

include maize, rice, sorghum and millet. 
By far maize constitutes the most important 
staple food of Ghanaians and research on 
the crop is geared towards increase of 
yield, increase of protein quality and 
reduction of height to achieve lodging 
resistance. The protein quality of maize is 
of great importance so as to solve the 
malnutrition problems of the country. 

The crop (in particular upland rice) can 
grow anywhere in Ghana but the drawbacks 
are low yields under peasant farming, 
improper agronomic practices, shattering 
due to time of maturity and the incidence 
of blast. Efforts are being geared to 
investigate the above problems and to find 
solution to them. 

proportion of cereals in the diet of the 
inhabitants of Northern Ghana. They are 
also used in the brewing of local beer 
(Pito) and above all the increasing 
importance of the poultry industry in 
Ghana calls for high protein sorghum for 
preparation of animal feeds. The problem 
with these crops in Ghana include low yield 
of local varieties, excessive height which 
produces lodging and the difficulty of 
developing synthetics acceptable to local 
taste and which also mature within the same 
growing period as the local varieties so as 
to benefit from the single rainy season of 
Northern Ghana. 

research work on cereals both in manpower 
and resources. 

(b) Grain Legumes 

Rice comes next to maize in importance. 

Sorghum and millet constitute a large 

There are facilities for accelerated 

Key researchers 

Mr. H. Mercer-Quarshie, B.Sc. , M.SC. 
Crops Research Institute, P.O. Box 3785 
Kumasi. 



carries out research on groundnuts, 
cowpeas, soya and sesame. 

Mr. A.N. Ayeetey, B. Se., M.Sc. 
University of Ghana Irrigation Research 
Station 
P.O. Box 9, Kpong. 
Mr. E.V. Doku, B.Sc., M. Se. 
Faculty of Agriculture 
University of Ghana, P.O. Box 68, 
Legon, Accra. 

Dr. R.B. Dadson, B.Sc. , M.A. Econ. ,Ph.D 
Faculty of Agric., University of Ghana 
P.0. Box 68, Legon, Accra. 

Desired countries for co-operation 

Senegal and Nigeria. 

Priority Rating 

~ o p  Priority : 

Groundnuts, soya beans ana cowpeas 
stand out most in the production objectives 
of Ghana. Groundnuts constitute an importart 
vegetable oil seed and is used widely in 
the confectionary trade, There are varieties 
suitable for each agroclimatic zone of the 
country. Soya bean, another oil seed has 
been found to produce comercia1 yields in 
Ghana but faces the urgent problem of quick 
loss of seed viability. The development of 
these two crops would go a long way to 
offset tne import of vegetable oils into 
Ghana whileby-products of the crops are 
urgently required for the Animal feed. 
industry. 

Cowpeas are widely eaten in Ghana and 
they help to supplement the protein needs 
of the people. Here again, facilities 
exist for intercountry co-operation in 
research on the crops and other leguminous 
crops. 

(c) Tobacco 

Key Researcher 

Mr. E.O. Quao, B. Sc., M.Sc. 
Crops Research Institute 
P.O. Box 3785, Kumasi 

Desired countries for co-operation 

tion in research on tobacco with Uganda 
and Malawi when these countries are in a 
position to do so. 

It is intended to establish co-opera- 

Priority Ratin8 

Medium : 

importance in Ghana. The country now 
Tobacco growing is achieving great 

produces over 60 % of her requirements. 
The co-operation desired is basically in 
the production of the blending type tobacco 
for various purposes. 

(d) Root and Tuber Crops - Yam and Cassava 
Key Researchers 

Miss A.A. Oppong, B.Sc., M.Sc. 
Crops Research Institute, P.O. Box 3785 
Kumasi. 

Mr. J.A. Otoo, B.Sc., M.Sc. 
Crops Research Institute, P.O.Box 3785 
Kumasi. 

Desired country for co-operation 

Nigeria. 

Priority Rating 

Medium : 
Yam and cassava constitute the most 

important root and tuber crops in Gkma 
and research work has been going on to 
produce high yields and to investigate the 
response of the crops to fertilizer appli- 
cation. Also of importance is the adequate 
classification of yams through studies on 
their characteristics and cytology. 

(e) Fruits and Vegetables 

Key Researchers 

Mr. W.S.Y. Abutiate, B.Sc., M.Sc., 
(Research on fruits - pineapples) 
Crops Research Institute 
P.O. Box 3785 
Kumasi 

Mr. Francis Agble, B.Sc., M.Sc. 
(Breeding work on vegetables- tomatoes) 
Crops Research Institute 
P.O. Box 3785 
Kumasi 

Mr. J.C. Norman, M.Sc. , DTA -Vegetables 
University of Science and Technology, 
Kumasi. 

Dr. S. Sinnaidurai, B.Sc.,M.Sc.,Ph.D. 
- Vegetables - 
University of Ghana, 
Legon 

Mr. S.K. Karikari, M.Sc., - Fruits 
University of Ghana, 
Legon, 

Desired countries for co-operation 

Ivory Coast, Cameroon, Kenya, Egypt. 
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Priority Rating 

Top Priority : 

in which concentrated research work is 
being carried out tQ proauce raw materials 
to feed the local factories established to 
process them. Ghanaian pineapples are said 
to rank top most in the world marlset and 
can be a good foreign exchange earner. 

for processing due to their low content of 
solids and efforts are geared towards 
producing processing type tomatoes for the 
canneries. 

In addition to these two crops, 
research work is undertaken on various 
vegetables including citrus, mangoes, 
onions, etc. There are facilities for 
expanded research work on the fruits and 
vegetables. 

Pineapples and tomatoes are two crops 

Local tomato varieties are not suitable 

(f) Fibre Crops 

Key Researchers 

Mr. S.Y. Amanquatia, B.Sc., M.Sc., 
Plant Selection and Agronomy 
Crops Research Institute, P.O.&x 3785 
Kumasi. 

Mr. 0. Nasse 
Technical Adviser, Fibre Bag Factory 
Kumasi. 

Dr. G.F. Nsowah, B.Sc., Dep.Agric. Sci. 
Ph. D. 
Department of Crop Production, UST. 
Kumasi . 

Desired countries for co-operation 

Sierra Leone, Ivory Coast, Dahomey, Nigeria 
Kenya, Tanzania, Sudan and Congo. 

Priority Rating 

Top Priority : 
A fibre bag manufacturing factory has 

been established at Kumasi to produce bags 
particularly for the cocoa industry. 
Research work on best fibres is producing 
very promising results and the crops - 
kenaf, jute and Urena lobata - have been 
found to grow anywhere in Ghana. Co-ordin- 
ation in research in this field will go a 
long way to solving some of the principal 
problems of quality, yield, ribboning and 
retting of fibres. 

Key Researchers 

Mr. M.A. Adansi, B.Sc., M.Sc., 
Crops Research Institute, P.O. Box 74, 
Kade 
(Oil Palm Agronomy) 

Crops Research Institute, P.O.E@x 74, 
Kade 
(Oil Palm Breeding) 

Dr. J. Wonkyi-Appiah, B.Sc. , M.Sc. ,Ph.D 

Desired countries for co-operation 

Ivory Coast , ZaEre , Nigeria. 

Priority Rating 

Top Priority : 
Ghana needs over 200 000 tons of oil 

per year to satisfy industrial as well as 
domestic needs of the country of which 
production is now at 20 000 tons. An oil 
palm research centre has been established 
at Crops Research Institute station, Kusi, 
near Kade. Since 1967 the station has 
expanded her plots to over 450 acres and 
is now producing all extension type seed 
requirements of the country. Government 
programmes of accelerating oil palm cul- 
tivation has been fully established and 
considerable expansion of research 
activities is called for to meet the demand 
for improved seeds and to increase the 
field, oil content and oil extraction 
methods. 

(h) Rubber 

Key Researchers 

Dr. A.A. Opoku, B.Sc., M.Sc., Ph.D. 
University of Ghana Research Station 
Kade . 
Mr. S.K. Karikari, M.Sc. 
University of Ghana Research Station, 
Kade . 

Desired countries for co-operation 

Liberia, Nigeria, Ivory Coast. 

Priority Rating 

Medium : 

Large areas in the Western Region of 
Ghana are being cultivated for rubber. A 
rubber factory has been established which 
produces some rubber products. Research 
work has been going on to produce trees 
with high latex yield and on stock/scion 
relationship for disease attack. There are 
facilities at the Aiyinasi experimental 
station and the University of Ghana station 
at Kade devoted specifically for research 
work on the crop. 
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Premises for research work on Crop 
Production 

government organization with its head- 
quarters at Kwadaso near Kumasi. It has 
stations distributed all over the various 
agro-climatic zones in the country as 
follows : 

Moist Semideciduous Forest Zone : 
Kwadaso - suitable for various crops 
Moist Semideciduous Forest Zone : 
Kusi, Oil Palm Research Centre 

Rain Forest Zone : Aiyinasi - 
Concentrates on Rubber and Coconut. 

Rain Forest Zone : on Rubber and 
Coconut 

Guinea Savannah Zone: Nyankpala - 
cereal crops and legumes - notably 
rice, sorghum, millet and groundnuts 
Sudan Savannah : Manga (Bawku) - 
Northern cereal crops, vegetaues 

Coastal Savannah : Ohawu - various 
crops including cereals and vegetables. 

The Nyankpala and Ohawu stations have 

The Crops Research Institute is a 

dam facilities for irrigation purposes and 
could readily be improved to cover wider 
areas. 

stations, there is a good number of field 
trial stations covering the cross section 
of the country. 

Kpong which is provided with irrigation 
facilities and concentrates mainly on 
research work on swamp rice and sugarcane ; 
at Akumening near Kade in the Forest Zone ; 
and at Nungua on the Accra plains. The UST 
also has experimental fields near the 
University campus. 

fairly well equipped laboratories suitable 
for various purposes and are manned by 
officers of at least M. Sc. standard. The 
Cocoa Research Institute is located in the 
centre of the Cocoa Industry at Tafo but 
has a number of trial stations all over the 
fore st zone. 

In addition to the above major research 

The University of Ghana has stations at 

All the major research stations have 

2. CROP PROTSCTION 

Key Researchers : Entomologists 
Dr. G.K.A. Buahin, B.Sc., Ph D., 
Crops Research Institute 
P.O. Box 3785, 
Kumasi. 

Dr. M. Agyen-Sampong, B.Sc. , 
Dip. Rural Science, Ph.D. 
Crops Research Institute, 
P.O. Box 3785 
Kumasi. 

Dr. Y.A. Duodo, B.Se., M.Sc. 
Crops Research Institute 
P.O. Box 3785 
Kumasi 

Mr. B.D. Boakye, B. Se., M.Sc. 
University of Science & Technology 
Kumasi 

Cocoa Research Institute of Ghana 
P.0. Box 8, 
Taf 0. 

f4r. E. OWUSU-M~~U, DTA, B.SC.,M.SC. 

Plant Pathologists 

Mr. E.A. Addison, B.Sc. , M.Sc. 
Crops Research Institute 

Kumasi 

Mrs B. Hemang, B.Sc., M.Sc. 
Crops Research Institute, 
P.O. Box 3785, 
Kumasi 

Dr. J.S. Kankam, B.Sc., M.Sc., Ph.D. 
Department of Crop Production, UST, 
Kumasi 

Dr. Paul Lamptey, B. Se., M.Sc.,Ph.D. 
University of Ghana, Legon, 
Accra 

Dr. A. Asare-Nyarko, B.Sc., M.Sc., Ph.D 
Cocoa Research Institute of Ghana 
P.O. Box 8, 
Taf 0. 

P.0. BOX 3785, 

Nematologists 

Dr. O.B. Hemeng, B.Sc. ,M.Sc.,Ph.D., 
Crops Research Institute, 
P.O. Box 3785 
Kumasi 

Dr. J.C. Gupta, B.Sc.,M.Sc., Ph.D.3 
University of Science & Technology, 
Kumasi 

Desired countries for co-operation 

Nigeria, Ivory Coast, Egypt, Kenya. 

Priority Rating 

Top Priority. 

Premises 

at the Cocoa Research Institute of Ghana, 
University of Ghana, Crops Research 
Institute, and the University of Science 
and Technology. 

There are well-equipped laboratories 

241 



CROP PROCESSING . Dr. D.K. Acquaye, B.Sc. , Ph.D., 
University of Ghana, 
Legon 

Dr. E.J. Thompson, M.Sc., Ph.D., 
University of Ghana, 
Legon 
Mr. E.Y. Safo, B.Sc., M.Sc. 
Department of Crop Production, UST, 
Kumasi. 

Desired countries for co-operation 

Senegal, Nigeria, Kenya, Sierra bone, 
Egypt and Sudan. 
Priority Ratinff 
Top Priority : 

soil fertility in Ghana is the rapid loss 
of soil nutrients in the Savanna areas 
due to the heavy torrential rains which 
produce leaching. The productive capacity 
of the soil has to be restored by use of 
chemical and organic fertilizers but the 
peasant farming methods do not appear to 
be ideal for fertilizer use. Another 
problem is the determination of fertilizer 
formulations suitable for different orops 
under different soil conditions. The farmer 
is incapable of mixing his own fertilizers 
and package deals have been devised but 
which do not conform with the requirements 
of different soil types and for different 
crops. Research is therefore going on to 
establish a broad basis of fertilizer 
requirements for different crops and there 
are facilities to determine the type of 
fertilizers suitahle for Ghana soils for 
the purpose of manufacturing them locally. 
A co-ordinated research in this field will 
provide useful information for areas of 
similar conditions of cropping. 

One of the greatest problems facing 

3. CROP SMRAGE AND PRESERVATION 
Key Researcher 

Mr. Anthony Ofosu, B.Sc., M.Sc. 
Crops Research Institute, 
Private Post Bag, Pokoase, 
Accra. 

Desired countries for co-operation 
Nigeria, Ivory Coast. 
Priority Rating 
Top Priority : 

One of the biggest problems facing 
Gbma is the problem of storage due to 
rapid infestation of storage pests and 
fungal diseases. A food storage section 
has been established at Pokoase as a wing 
of the Crops Research Institute to cater 
for the preservation of harvested crops. 
Achievements to date have been encouraging 
and .inter-country co-operation should help 
to accelerate results. 
Premises 

Research Institute is located at the 
Institute '6 Pokoase Station near Accra. 
There are facilities in the biochemistry 
departments of the University of Ghana, 
University of Science and Technology and 
the Food Research Institute has well 
equipped laboratories to augment resources 
for accelerated research in this field. 

The Food Storage Section of the Crop 

FARM CONSTRUCTION, EQUIPMENT AND 
MANAGEmNT - NIL 
No research in this field. 

4. FERTILIZER UTILIZATION 
Key Researchers 

Dr. C.S. Ofori, Dip1.- Landwirt, 
Dr.Sc. Agr. 
Soil Research Institute, Academy Post 
Off ice, 
Kwadaso, Kumasi. 

Mr. A.T. Halm, B.Sc., M.90. 
Soil Research Institute, Academy Post 
Office, 
Kwadaso, Kumasi 

Dr. P.K. Kwakye, Ph. D., 
Soil Research Institute, Academy Post 
Office, 
Kwadaso, Kumasi 

5. IRRIGATION AND DRAINAGE 
Key Researchers 

Mr. E.J.A. Khan, B.Sc., M.Sc. 
University of Ghana AIRS, 
P.O. Box 9, 
KPOW. 
Mr. E.E. Ayeetey, B.Sc., M.Sc. 
University of Ghana AIRS, 
P.O. Box 9, 
Kpong . 

Desired countries for co-operation 
Egypt, Sudan, Senegal. 

Priority Rating 
Top Priority : 

Practically all areas in Ghana are 
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suitable for farming at all times but the 
limiting factor is availability of water 
specially in Northern Ghana and the poor 
drainage conditions of the heavy soils of 
the Accra Plains. Fortunately, the creatim 
of the Volta Lake has provided ideal 
conditions for developing irrigation 
systems over large areas of Ghana. There 
are government plans to develop irrigation 
system for the Accra plains especially for 
rice, sugarcane and the vegetable crops of 
the country. Facilities for research are 
available at the Agricultural Irrigation 
Research Station, Kpong, to cater for this. 
Tnere is also need for research work to 
aetermine the irrigation needs for the 
crops and the drainage pattern of heavy and 
saline soils of the Accra plains and the 
Keta areas respectively to render them 
suitable for crop cultivation. 

Prerni se s 

Agricultural Irrigation Research 
Station, Kpong. 

NATURAL PESTICIDES 

No proposals. 

6. PASTURE MANAGEMENT 

Key Researchers 

Dr. E.O. Asare, B.Sc., M.Sc., Ph.D., 
UST, 
Kumasi . 
Mr. Adjei Tetteh, B.Sc.,M.Sc. 
Animal Research Institute 
P.O. Box 20, 
Achimota 

Dr. J.A. Agyare, B.Sc., Ph.D. 
Ministry of Agriculture, 
P.O. Box M.37, 
Accra. 

Mr. M.K. Antwi, B.Sc., M.Sc. 
Ministry of Agriculture, 
P.O. Box M.37, 
Accra. 

Mr. F.K. Fianu, B.Sc. M.Sc. 
University of Ghana, 
Legon. 

Dr. R.E. Larsen, B.Sc., M.Sc., Ph.D. 
University of Ghana, 
Legon. 

Desired countries for co-operation 

Kenya, Nigeria, Tanzania, Uganda, Zambia. 

Priority Rating 

Top Priority : 

By far the bulk of the meat (cattle, 
goats, etc.) requirements of the country 
is imported. Pasture research with a view 
to producing domestic animals capable of 
providing the dairy products as well as 
the animal protein requirements of the 
country has been undertaken by the Animal 
Research Institute and %he University of 
Ghana but needs to be supplemented by 
results obtained in other countries for 
good animal husbandry. 

Premises 

exist at the Pokoase Station, Nyankpala 
Agricultural Experimental Station, at the 
University of Ghana Farm, at Manga and at 
Kpong Irrigation Research Station, Kpong. 

Animal Research Institute - Facilities 

7. PEST CONTROL 

As 2. above. 

SAVANNAH MANAGEMENT 

No proposals. 
8. SOIL FANAGEPENT 

Key Researchers 

Dr. H.B. Obeng, B.Sc., M.Sc., Ph.D., 
Soil Research Institute, 
Academy Post Office, 
Kwadaso, Kumasi 

Dr. S.V. Adu, B.Sc., Ph.D. 
Soil Research Institute, 
Academy Post Office, 
Kwadaso, Kumasi 

Dr. G.K. Asamoah, B.Sc., M.Sc., Ph.D. 
Soil Research Institute, 
Academy Post Office, 
Kwadaso, Kumasi 

Mr. J.A. Mensah-Ansah, B.Sc. 
Soil Research Institute, 
Academy Post Office, 
Kwadaso, Kumasi 

Mr. E. Bruce-Okine, B.Sc., M.Sc. 
Soil Research Institute, 
Academy Post Office, 
Kwadaso, Kumasi 

Mr. F.S. Ablorh, B.A., M.Sc. 
University of Science and Technology, 
Kuma si 

Dr. E. Baffoe-Bonnie, B.Sc., M.Sc.,Ph.D 
University of Science and Technology, 
Kumasi 

Dr. D.K. Acguaye, B.Sc., Ph.D. 
University of Ghana, 
Legon. 
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Desired countries for co-operation 

Nigeria, Dahomey, Togo, Ivory Coast, Egypt. 

Priority Rating 

Top Priority. 

Premises 

at the Soil Research Institute and at the 
Faculties of Agriculture, UST and 
University of Ghana, Legon and facilities 
exist at the Agricultural Experimental 
Stations in the country. 

9. WEED CONTROL 

There are well equipped laboratories 

Key Researchers 

Dr. K.A. Haizel, B.Sc., Ph.D. 
University of Ghana, 
Legon 

Mr. A.G. Carson, B.Sc., M.Sc. 
Crops Research Institute, 
P.0. Box 3785, 
Kumasi 

Mr. M.A. Adansi, B.Sc., M.Sc. 
Crops Research Institute, 

Kade 

Mr. M.K. Akposoe, B.Sc., M.Sc. 
Crops Research Institute, 
P.O. Box 3785 
Kumasi 

P.0. Box 74, 

Desired countries for co-operation 

Nigeria, Ivory Coast. 

Priority Rating 

Top Priority : 

is poor is due to lack of adequate weed 
control to augment his crop yield under 
traditonal methods of farming. Several 
weedicides are under investigation with 
various crops and concerted effort by 
several countries will go a long way of 
solving the food problem in Africa. 

premises 

in the country. 

Perhaps one reason why Ghanaian fanner 

All agricultural experimental stations 

Explanatory note (2) 

11. FORESTRY 
Institutions 

The Institutions in Ghana concerned 
with Forestry activities are as follows : 

i. The Forest Products Research 
Institute of the Council for 
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Scientific and Industrial Research - Headquarters - P.O. Box 63, 
University Post Office, Kumasi,Ghana. 

ii. Department of Forestry, Post Office 
Box 527, Accra. 
The Department of Forestry is 
divided into 4 main disciplines 
comprising : Forest Conservation 
and Management, Planning Branch, 
Silvicultural Branch and the Forest 
Utilization and Timber Service 
Branch. 

10. FOREST CONSEWATION 
There has not been any research work 
on conservation but facilities exist 
at forest districts in the Forest zone 
of Ghana. 
Staff available 

Mr. J. Frangois, B.Sc., - Chief 
Conservator of Forests - 
Accra 

Mr. X. Kesse, B.Sc., Deputy Chief 
Conservator of Forests 
P.O. Box 527, 
Accra 

Mr. J.F. BaidOO, M.A.9 Conservator 
of Forests , 

Kwnasi . 

P.0. Box 527, 

P.O. Box 1917, 

Desired countries for co-operation 

Gabon, Ivory Coast. 

Priority Rating 

Medium. 

forests has upset the ecological balance of 
many areas of the world. This apart from 
altering the seasonal changes has resulted 
in soil erosion and soil degradation with 
a resultant drop in food production. The 
Department of Forestry in Ghana has a 
responsibility of ensuring the perpetuation 
of forest cover over areas dedicated for 
forestry work but there is need for a co- 
ordinated effort to study the best way of 
exploitation of these forests so as to 
maintain the ecological balance, save the 
natural flora from extinction as well as 
ensure the continuous produotion of timber 
and forest products for the benefit 
of posterity. 

Indiscriminate destruction of natural 

11. FOREST EXPLOITATION 
No Research on this subject but 
practices exist. 



Staff available 

Mr. J.F. Baidoo, M.A., Working Plan 
Officer, 
Depatment of Forestry, 

Kumasi 
P.0. Box 1917, 

Mr. Baidoo is assisted by other 
professional staff in controlling 
exploitation in Forest reserves. 

Desired countries for co-operation 

Gabon, Ivory Coast. 

Desired countries for co-operation 
Gabon, Guinea, Ivory Coast, Lesotho, 
Nigeria. 

Priority Rating 

Top Priority. 

Premises 

Forest Products Research Institute. 

Priority Rating 

Top Priority. 

12. FOREST PRODUCTS 
Key Researchers 

Mr. E.W. Addo-Ashong, B.Sc., M.Sc. 
Forest Products Research Institute, 
Kumasi 

Nr. W.K. Ashiabor, B.Sc., M.Sc., D.T.C. 
Forest Products Research Institute, 
Kumasi 

Mr. N.A. Darkwa, B.Sc., M.Sc. 
Forest Products Research Institute, 
Kumasi 

Desired countries for co-operation 

Somalia. 

Priority Rating 

Top Priority. 

Gabon, Nigeria, Dahomey, Ivory Coast, 

13. FOREST PROTECTION 
Key Researchers 

Dr. A.O. Asiedu, B.Sc., M.Sc., Ph.D., 
Forest Products Research Institute, 

UST, Post Office 
Kumasi 

Mr. S.K.N. Atuahene, B.Sc. , M.Sc. 
Forest Products Research Institute, 
P.O. Box 63, 
UST. Post Office, 
Kumasi 

Mr. A. Teyegaga, B.Sc., M.Sc. 
Forest Products Research Institute, 
P.O. Box 63, 
UST. Post Office, 
Kumasi 

Mr. Mensah BOnsu, B.Sc., M.Sc. 
Forest Products Research Institute, 
P.O. Box 63, 
UST. Post Office, 
Kumasi 

P.0. Box 631 

14. spLVICULTuR% 
Key Researchers 

Dr. A.K. Tuffour, B.Sc., M. Sc., Ph.D. 
Forest Products Research Institute 
University P.O. Box 63, 
Kumasi 

Mr. S.P.K. Britwum, B.Sc., M.Sc. 
Forest Products Research Institute, 
Kumasi 

Mr. J.Y. Atakora, B.Sc., M.Sc. 
Forest Products Research Institute 
Kumasi 

Mr. Okyere-Boateng, B.Sc., M.Sc., 
Forest Products Research Institute, 
Kumasi 

Mr. J, Brookman-Amissah 
Department of Forestry, 
P.O. Box 1917 
Kumasi 

Desired countries for co-operation 

Gabon, Guinea, Ivory Coast, Lesotho, 
Nigeria. 

Priority Rating 

Top Priority. 

Premises 

Forest Products Research Institute. 

Explanatory note (3) 

111. ANIMAL HUSBANDRY 
Institutions and Premises 

i. Animal Research Institute of the 
Council for Scientific and 
Industrial Research (CSIR) 
P.O. Box 20, 
Achimota 

University of Ghana, 
P.0. BOX 68, 

Legon, Accra. 

Ministry of Agriculture, 
P.O. Box M.161, 
Accra. 

ii. Department of Animal Science 

iii. Division of Veterinary Services 
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iv. Faculty of Agriculture 
Animal Husbandry Division, UST, 
Kumasi 

(a) ANIMAL HEALTH AND DISEASE CONTROL - 
POULTKY DISEASES 
Key Researchers 
Mr. L. Nutor - DVMj MV. Sc.,M.R.C.V.S. 
Animal Research Institute, 
P.O. Box 20, 
Achimota 
Dr. R.K.O. Assoku - BVMS, MRCVS, Ph.D. 
University of Ghana, 
Legon 
Mr. J.D. Corkish, B.V.Sc., MRCVS 
Veterinary Laboratory, Division of 
Veterinary Services, 
P.O. Box M.161, 
Accra - Poultry Diseases 
Dr. E.N.W. Oppong, BVSM, MRCVS, Ph.D: 
University of Ghana, 
Legon 
Mr. E.W. Agudu, B.Sc. , M.Sc. 
Animal Research Institute, 
P.O. Box 20, 
Achimota - Poultry Diseases. 

Desired countries for co-operation 
Nigeria, Togo, Ivory Coast, Kenya, Uganda, 
Egypt, Sudan, Ethiopia. 

Priority Rating 
Top Priority. 
Premises 
Animal Research Institute, P.O. Box 20, 
Achimota, Ghana. 

(b) ANIMAL HEALTH AND DISEASE CONTROL 
Key Researchers 
Mr. D. Sarpong, B.Sc., M.Sc., 
Animal Research Institute 
(Identification, Mapping out of 
helminth parasites of domestic animals) 
Dr. A.J. Bucknor 
animal Research Institute 
(Identification , Mapping out of 
helminth parasites of domestic animals) 

Desired countries for co-operation 
Ivory Coast, and Togo. 
Priority Rating 
Medium. 

Premises 
Animal Research Institute, P.O. Box 20, 
Achimota, Ghana 

(a) ANIMAL PRODUCTION - HUSBANDRY APID 
NUTRITION OF POULTRY 
Key Researchers 
Dr. E.W. Agudu, B.Sc., M.Sc. 
Animal Research Institute, 

Achimota 

Mr. A.G. Kesse, B.Sc., M.Sc. 
University of Science and Technology, 
Kumasi 
Mr. B. Williams, B.Sc., M.Sc. 
University of Ghana , 
Legon 

Animals Research Institute, 

A chimota 
Dr. R.E. Larsen, B.Sc., M.Sc., Ph.D., 
University of Ghana, 
Legon. 

P.0. Box 20, 

Mr. B.L. Nutor, DVN, M.V.SC., MRCVSJ 

P.0. Box 20, 

Desired countries for co-operation 
Nigeria, Ivory Coast, Kenya, Uganda, Egypt, 
Ethiopia , Sudan. 
Priority Rating 
Top Priority. 

Premises 
Animal Research InskitUte, Achimota ; 
University of Ghana, Legon ; University of 
Science and Technology, Kumasi. 

(b) ANIMAL PRODUCTION - NUTRITION RUMINANTS 
Key Researchers 
Dr. R.E. Larsen, B.Sc., M.Sc., Ph.D., 
University of Ghana, 
Legon. 
Dr. John Burton, Ph.D, 
University of Ghana, 
Legon 
Mr. E.K. Assey 
Animal Research Institute, 

Achimota 
P.0. Box 20, 

Desired countries for co-operation 
Nigeria. 
Priority Rating 
Top Priority. 
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Premises 
Animal Science Department, University of 
Ghana, Legon ; Animal Research Institute, 
P.O. Box 20, Achimota. 

(e) ECONOMICS OF ANIMAL PRODUCTION 
Key Researchers 

Mr. S.Y. Atsu, B.Sc., M.Sc., ISSE 
University of Ghana, 
Legon 

Mr. S.K. Awuah, B.Sc., M.Sc. 
University of Science and Technology, 
Kumasi 

Mr. K. Amonoo, B.Sc., M.Sc. 
Animal Research Institute, 
P.O. Box 20, 
Achimota 

Desired countries for co-operation 

Kenya, Malawi, Nigeria, Tanzania, Uganda, 
Sudan, Ethiopia . 
Priority Rating 

Medium. 

Premises 

Facilities exist at the Animal Research 
Institute and the Agriculture Faculties of 
the University of Ghana, Legon and US?, 
Kumasi. 

17. ANIMAL PRODUCTS - POULTRY PRODUCTS 
Key Researchers 

Mr. E.W. Agudu, B.Sc., M.Sc., 
Animal Research Institute, 
P.O. Box 20, Achimota 

Mr. A.G. Kesse, B.Sc., M.Sc. 
Animal Production Department 
University of Science and Technology 
Kmasi 

Dr. R.E. Larsen, B.Sc., M.Sc., Ph.D. 
University of Ghana, 
Legon 

Mr. B. Williams, B.Se., M.Sc. 
Food Research Institute, 
P.O. Box M.20, 
Accra 

Miss A. Anna-Abban, B.Sc., M.Sc. 
University of Ghana, 
Legon 

Desired countries for co-operation 

Nigeria, Ivory Coast, Kenya, Uganda, Egypt, 
Ethiopia, Sudan. 

Priority Rating 

Top priority due to shortage of animal 
protein. The amount of animal protein in 
the diet of Ghanaians is relatively small. 
The tsetsefly has limited the varieties of 
cattle to be managed in many parts of the 
country. The poultry industry has of late 
achieved considerable success but needs to 
be supplemented with research results. 

ANIMAL REPRODUCTION 

No proposals. 
(a) ANIMAL SELECTION 

Key Researchers 

Dr. R.E. Larsen, B.Sc., M.Sc., Ph.D. 
University of Ghana, 
Legon 

Dr. E.N.W. Oppong, BVSM, MRCVS, Ph.D. 
University of Ghana, 
Legon 

Desired countries for co-operation 

Nigeria, Togo, Ivory Coast, Kenya, Uganda, 
Sudan, Egypt, Ethiopia. 
Priority Rating 
Top Priority. 

Explanatory note (4) 

IV. FISKERIES AND WILDLIFE 
Institutions and Premises 

The available Institutions in Ghana 
include : 

i. 

ii. 

iii. 

iv. 

V. 

vi. 

The Food Research Institute of the 
Council for Scientific and Industrial 
Research (CSIR) 
P.O. Box M.20 
Accra 

Food Science Department, 
University of Ghana, 
Legon 

Project, 
Akosombo 

Volta River Basin Research (UMDP) 

Fisheries Department of the Ministry 
of Agriculture 

Department of Game and Wildlife 

Institute of Acquatic Biology. 

18. FISH FINDING - FISHERSES BIOLOGY AND 
TECHNOLOGY 
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Key Researchers 

Mr. Martin A. Mensah, B.Sc. 
Fisheries Research Unit 
Ministry of Agriculture 
Accra 
Mr. L. Amoo, B.Sc. 
FisherieL Research Unit 
Ministry of Agriculture 
Accra 
Miss Emilia Aman, B.Sc. 
Fisheries Research Unit 
Ministry of Agriculture 
Accra 

Desired countries for co-operation 

Republic of Togo, Dahomey, Nigeria, Ivory 
Coast, Uganda, Tanzania, Malawi, Guinea, 
Senegal, Gambia. 

premise s 

Fisheries Research Unit, Ministry of 
Agriculture, Accra. 

Priority Ratinq 

Top Priority . 

Mr. Miloe Ansah-Emmin, 
B.Sc. 

19. FISH F M I N G  
Key Researchers 

Research 

Fisheries Mr. Eric A. KWei, 
B.Sc., M.Sc. 

Unit Mr. Don Quaynor, 
B.Sc. 

Ministry of Mr. R.O.A. Osae, 
B.Sc. 

Agriculture I Chief John Vanderpuje, 
B.Sc., M.Sc. 

Accra. J ~ r .  Charles Asafo, 
B.Sc., M.Sc. 

Desired countries for co-operation 

Republic of Togo, Dahomey, Ivory Coast, 
Nigeria. 

Premises 

Fisheries Research Unit, Ministry of 
Agriculture, Accra. 
Priority Rating 

Top Priority. 

20. FISH PRESERVATION AND PROCESSING 
Miss G. Okraku-Offei, B.Sc. (Hons), 
Food Research Institute, 
Accra 

Miss L. Amu, B.Sc., M.Sc. 
Food Research Institute, 
Accra 

Mr. J.N.N. Adjetey, B.Sc., M.Sc. 
Ministry of Agriculture, 
Accra 

Mr. V.N. Dowuona, B.Sc., M.Sc. 
Ministry of Agriculture, 
Accra 

Mr. K.O. Watanab 
UNDP Expert, Volta Basin Research Unit, 
Akosombo 
MI-. E.M. Mensah, 
Volta Basin Research Unit, 
Akosombo 

Desired countries for co-operation 

Republic of Togo, Dahomey, Nigeria, Uganda, 
Tanzania, Malawi. 
Priority Rating 

Top Priority. 
Premises 

Food Research Institute, Accra ; Volta 
Basin Research Unit, Akosombo ; and Food 
Science Department, University of Ghana, 
Legon. 

FISH PROCESSING 
As in 20 above. 

21. FISHING BOATS AND GEAR 
Key Researchers 

Mr. F. Abayo - Boatyard Div. of GIHOC 
Tema Boatyard 
Corp., Tern 
Mr. P. Dinglasson, FAO 
Fisheries Expert 
Tema Boatyard 
Corp., Tema. 

Mr. Dan. Qyuaynor, B.Sc., 
Fisheries Research Unit, 
Ministry of Agriculture 

Desired oountries for co-operation 

Togo, East African countries. 
Priority Rating 
Top Priority. 

22. WILDLIFE CONSEFNATIOM AND MANAGEMENT 
Key Researcher 

Mr. E.O. Asibey, B.Sc. 
Dept. of Game and Wildlife, 

Accra 
P.0. BX M.239, 

248 



Desired countries for co-operation 

Ivory Coast, Kenya. 

priority Rating 
Medium. 

Premises 

Games and Wildlife Division, Department of 
Parks and Gardens, 
P.O.Box M.239, 
Accra. 

Explanatory note (5) 

V. FOOD, DRINKS AND MBACCO INDUSTRIES 

Institutions and Premises 

The Institutions in Ghana concerned with 
this field of research comprise the 
following : 
i. 

ii. 

iii. 

iv , 

V. 

vi. 

vii. 

viii. 

Food Research Institute of t'ne Council 
for Scientific and Industrial Research 
(CSIR), Headquarters - P.O. Box M. 20, 
Accra. 

Cannery Division of the Ghana Indus- 
trial Holdings Corporation, Head- 
quarters, Accra. 

Vegetable Oil Mills Division of GMOC, 
Headquarters , Accra . 
Department of Food Science, University 
of Ghana, Legon. 

Animal Research Institute of the 
Council for Scientific and Industrial 
Research, Headquarters : P.O. Box 20, 
Accra. 

Animal Science Department, University 
of Ghana, P.O. BOX 68, Legon. 
Animal Husbandry Division, Ministry 
of Agriculture, P.O. Box M.37, 
Accra. 

Livestock Division, University of 
Science and Techriology, Kumasi. 

23. ALCOHOLIC EBVERAGES - FLOOR, STARCH 
SUGAR AND SUGAR COWFECTIONARIES 
Key Researchers 

Miss A. Amdah, B.Sc., B.Sc. (Hons) 
M. Phil. 

Dr. A.J. Youngs, B.Sc., Ph.D. 
Dept. of Food Science, 
University of Ghana, 
Legon. 

Desired countries for co-operation 

Senegal - Institut de Technologie 

Priority Rating 

Medium. 

24. ANIMAL FEED - POULTRY AND PIGS 
Key Researchers 
Mr. E.W. Agudu, B.Sc., M.Sc., 
Animal Institute (Research) 

Mr. A.G. Kesse, B.Sc., M.Sc., UST, 
Kumasi. 

Mr. F.T. Buamah, B.Sc., M.Sc., 
Animal Husbandry Division 
Ministry of Agriculture, 
Accra. 

Mr. B. Williams, B.Sc., M.Sc. 
Animal Science Dept., 
University of Ghana, 
Legon. 

Dr. D. 0. Andah, B. Se. , D.Ag.Sc. ,Ph.D., 
M. Biol., 
Animal Research Institute 
Ac himo t a. 
Dr. C.W. Cameron, B.Sc., Ph.D. 
Animal Science Dept., 
University of Ghana. 

Mr. A.K. Tuah, B.Sc., M.Sc. 
Livestock Division, UST, 
Kumasi. 

Desired countries for co-operation 

Nigeria, Kenya, Uganda, Sierra Leone. 

Priority Rating 
Top Priority. 

DAIRY PRODUCTS 

No research in this field, but Gh n 1 
will be anxious to co-operate with the 
following countries : Republic of Togo, 
and East African countries. 

25. EDIBLE OILS AND FATS 
Key Researcher 

Mr. J.B.K.A. Ata, B.Sc., M.Sc., 
Food Research Institute (Fats & Oils). 

Desired countries for co-operation 

Ivory Coast, Dahomey, Nigeria, ZaEre. 

Priority Rating 
Medium. 

FLOUR, STARCH AND SUGAR 
No proposals. 

FOOD ADDITIVES 
No proposals. 



26. FOOD PROCESSING - CANNING AND 
CONSERVATION 
Key Researchers 
Mr. Dei-Tudu, B.Sc., Dip. in Food Sc. 
M.Sc. 
Food Research Institute (Fruits and 
Vegetables) 
Mr. J.B.K.A. Ata, B.Sc., M.Sc. 
Food Research Institute (Fats & Oil) 
Mr. St John A. Blootey, B.Sc., M.Sc. 

Food Research Institute, 
Accra. 
Miss Okraku-Offei, B.Sc. , (Hons. ) 
Food Research Institute, 
P.O. Box M.20, 
Accra. 
Miss L. bum, B.Sc., M.Sc. 
Food Research Institute, 
P.O. Box M.20, 
Accra. 

(Meat) , 

Desired countries for co-operation 
Nigeria, Ivory Coast, Togo, East African 
countries. 
Priority Ratinq 
Top Priority. 

VI. CLOTHING AND FOOTWEAR INDUSTRIES 
No proposals. 

Explanatory note (6) 

VII. MINERAL RESOURCES IMDUSTRLES 
Institutions and Premises 

Institutions in Ghana concerned 
with Mineral Resources industries are as 
follows : 
i. Geological Survey Department, 

ii. State Gold Mines Corporation, 
Headquarters : P.O. Box M.80, Accra 

Headquarters : P.O. Box 26, Tarkwa 

Ghana, Legon. 
iii. Department of Geology, University of 

COAL MINING 
No proposals. 

2'7. NAJATURAL GAS PRODUCTION 
Key Researchers 
Dr. M.K. Kahn, B.Sc., Ph.D., 
Geological Survey Department 

Mr. J.E. Cudjoe, B.Sc., M.Sc. 
ARCS, FGAS, Geological Survey Dept. 
Mr. G.O. Kesse, B.A., M.Sc., 
Geological Survey Department 
Mr. J.K.A. Banson, B.Sc., M.Sc., 
Geological Survey Department 
Mr. M. Mensah, B.A., M.Sc. 
Department of Geology, 
University of Ghana 

Geological Survey Department. 
Mr. Anan York, B.Sc., M.SC., 

Desired countries for co-operation 
Nigeria, Libya, Gabon, Algeria. 
Priority Rating 
Top Priority. 

28. CRUDE PETROLEUM PRODUCTS 

Dr. M,K. Kahn, 
Key Researchers 

M.Sc.9 Ph.D. 
Mr.G.O.Kesse, B.A., 

Mr. J.E. Cudjoe, 

FGAS 
Mr. J.K.A. Banson, 
B.Sc., M.Sc. 
Mr. Anan York, 
B.Sc., M.Sc. 

Mr. M. Mensah, B.Ac., M.Sc. 
Department of Geology, 
University of Ghana. 

Geological 

Survey 

Department 

M.Sc. 9 

B.SC.9 M.SC.j ARCS, 

Desired countries for co-operation 
Nigeria, Libya, Gabon and Algeria. 
Priority Ratiq 
Top Priority. 

29. METAL ORE MINING 
(a) Gold and Manganese 

Key Researchers 
Mr. Atiase, State Gold Mines 
Corporation 
Dr. E.K.E. Williams, ACSM, M.Sc., 
D.Sc., MIlvIE, AIMM, MASEPS, MGHIE, 
State Gold Mines Corporation 
Mr. B.K. Paintsil, B.Sc., M.Sc. 
State Gold Mines Corporation 

Desired countries for co-operation 



Egypt, Morocco and Congo. Zambia , 

(b) Bauxite 

Key Researchers 

Mr. L.K.A. Quarshie, B.A., M.Sc., 
Ashanti Gold Fields Corporation 

Mr. G.O. Kesse, B.A., M.Sc., 
Geological Survey Department 

Mr. S.H. Manteaw, B.Sc., 
Geological Survey Department 

Mr. K. Barming, B.Sc., M.Sc. 
Geological Survey Department 

Mr. J.G.A. Renner, B.Sc., M.Sc. 
Aluminium Industries Commission, 
Accra. 

Desired countries for co-operation 
Guinea and Nigeria. 

Priority Rating 

Top Priority. 

(c) Iron and Copper 
Key Researchers 

Mr. G.O. Kesse, B.A., M.Sc. 
Geological Survey Department 

Mr. K. Barming, B.Sc., M.Sc. 
Geological Survey Department 

Mr. S.H. Iyianteaw, B.Sc. 
Geological Survey Department. 

Desired countries for co-operation 
Liberia, Zambia and Congo. 

Priority Rating 

TOP 

30. 

Priority. 

MINING OF CRUDE CHEMICALS 

No proposals. 
OIL SHALE 
No proposals. 

QUAilRY PRODUCTS (LIMESTONE AND FtOCK 
AGGFEGA'ES) 

Mr. P.K. Biay, B.Sc., M.Sc., 
Geological Survey Department 

Mr. J.K. Ayetey, B.Sc., M.Sc., 
Building and Road Research Institute, 
P.O. Box 40 
University Post Office, Kumasi 

Mr. B.K. Paintsil, B.Sc., M.Sc., 
State Gold Mines Corporation 

Dr. K.A.B. Asihene. B.Sc. , M.Sc., 

University of Science and Technology, 
Kumasi 

Mr, E.A. Adade, B.Sc., M.Sc., 
State Gold Mines Corporation 

Mr. G.O. Kesse, B.A., M.Sc., 
Geological Survey Department 

Mr. K. Earning, B.Sc., M.Sc., 
Geological Survey Department 

Mr. J.K.A. Banson, B.Sc., M.Sc., 
Geological Survey Department. 

Desired countries for co-operation 

Nigeria, Togo and Upper Volta. 

priority Rating 

TOP Priority. 

31. URANIUM AND RADIOACTIVE Oms 
Key Researchers 

Mr. J.K.A. Banson, B.Sc., M.Sc., 
Geological Survey Department 

Mr. J.A. Ako, B.Sc., M.Sc., 
Geological Survey Department 

Mr. B.K. Paintsil, B.Sc., M.Sc., 
State Gold Mining Corporation 

Desired countries for co-operation 
Niger. 

Explanatory note (7) 

VIII. MATERIAL INDUSTFUES 
Institutions 

The Institutions engaged in research 
in this field in Ghana are as follows : 

i. Building and Road Research 
Institute of the Council for 
Scientific and Industrial 
Research, P.O. Box 40, University 
Post Office, Kumasi. 

ii. Faculty of Engineering, University 
of Science and Technology, Kumasi. 

University of Science and 
Technology, Kumasi. 

iv. Forest Products Research 
Institute, P.O. Box 63, 
University Post Office, Kumasi. 

iii. Department of Industrial Art, 

v. Institute of Standards and 
Industrial Research, P.O. Box 
M.32, Accra. 



32 AGGIEGA’IIES, NATURAL S’x)NES, CERAMICS 
C E m  AND HYDRAULIC LIME 
Key Researchers 
Dr. A.H.B. Cross, M. Met., Ph.D., FIM, 
Institute of Standards and Industrial 
Research 
Dr. K. Amonoo-Neizer, B.Sc., Civil 
Eng., M. Phil., Ph.D. 
Building and Road 
Research Institute, Kurnasi 
Mr. A.K. Chatterjoe, B.Sc., M.Sc., 
Building and Road 
Research Institute, Kumasi 
Mr. J.K. Ayetey, B.Sc., M.Sc., 
Building and Road 
Research Institute, Kumasi 
Mr. J.K. Abankwa, B.Sc., DIC 
National Standards Board, Accra. 

Desired countries for co-operation 
Dahomey, Ivory Coast, Nigeria, Somalia, 
Togo and Upper Volta. 
Priority Rating 
Top Priority. 

33. PAINTS AND VARIETIES PLASTERS, RUBBER 
AND RUI3BER PRODUCTS 
There are specialists in these fields 

but no specific research projects have 
been set up to develop new products 
although various factories have been 
established to manufacture items. Co- 
operation in these fields is therefore 
intended. 
Desired countries for co-operation 
Dahomey, Ivory Coast, Liberia. 
Priority Rating 
Top Priority. 

34. TEXTILES 
Key Researchers 
Mr. K.A. Idam, NDA, Dept. of 

Industrial Art, Mr. L.A. Baah, Dip. 
University of Tech. ATJ, MANC 

Mr. E.A. Clover, Science and 
mADA’ Am’ FRSAt Technology, 

BAPG Dip. (Textiles) 
Mr. E.K.N. Berko, Kumasi. 

Desired countries for co-operatior, 
Dahomey, Ivory Coast, Liberia, Nigeria,Togo. 

1 
J 

Am, RFD, 

Priority Rating 
Top Priority. 

35. PAPER Am PAPER PRODUCTS 
Key Researchers 
Mr. E.W. 
B.SC., M.SC., 
Mr. W.K. Ashiabor, 
B.Sc., M.Sc., DTC 

Products 
Research 
Institute, 
P.O. BOX 63 
University 
Post Office, 
Kumasi. 

Mr. N.A. Darkwah, 
B.Sc., M.Sc.( Pylp 
and Paper Tech, 
Mr. J.B. Smith, 
B,Sc., M.Sc. 

Desired countries for co-operation 
Gabon, Nigeria, Dahomey, Ivory Coast, 
Somalia. 
Priority Rating 
Top Priority. 
Premises 
Forest Products Research Institute, Kumasi 

36. GROUND WATER RESOURCES 
Key Researchers 
Mr. E. Zartey, B.Sc., M.Sc., MAS, 
MICE, GM, FGAAS 
Water Resources Unit. P.0.Box M.32 
Accra 
Mr. Nii Boi-Ayibotele, B.Sc., DHE 
Water Resources Unit, P.O. Box M.32, 
Accra. 

Desired countries for co-operation 
Ivory Coast, Nigeria, Togo and Upper Volta. 
Priority Rating 
Top Priority. 

Explanatory note (8) 

M. CHEMICAL INDUSTRES (INORGANIC) 
Institutions and Premises 

Research into industries based on 
inorganic chemistry is carried out at 
the Departments of Chemistry, University 
of Ghana, and the University of Science 
and Technology. 

37. ALKALINE ELEMENTS AND ALKALINE EARTHS 
Key Researchers 



Prof. Bekoe, B.Sc., D.Phi1. 
University of Ghana, 
Department of Chemistry 

Dr. E.H. Amonoo-Neizer, B.Sc., Ph.D., 
University of Science and Technology, 
Kumasi 

Dr. W.A. Asomaning, M.Sc., D. Phil., 
University of Ghana, Legon. 

Desired countries for co-operation 

Nigeria. 

Priority Rating. 

Top Priority. 

BORON AND SILICON COMPOUND, CARBON 
AND CARBON PRODUCTS 
No proposals. 

38. FERTILIZER PRODUCTION 
Key Researchers 

Prof. Bekoe, B.Sc. D.Phi1. 
University of Ghana, Legon 

Dr. E.H. Amonoo-Neizer, B.SC., Ph.D. 
University of Science and Technology 
Kumasi 

Dr. W.A. Asomaning, M.Sc., D.Phll., 
University of Ghana, Legon. 

Desired countries for co-operation 

Congo, Egypt, Kenya, Nigeria, Madagascar, 
Tunisia, Zambia and Uganda. 

Priority Rating 

Top Priority. 

39. HYDROGEN AND HYDRIDES 
Key Researchers 

Prof. Bekoe, B.Sc., D.Phil. 
University of Ghana, Legon 

Dr. E.H. Amonoo-Neizer, B.Sc., Ph.D. 
University of Science and Technology, 
Kumasi 

University of Ghana, Legon. 
Dr. W.A. Asomaning, M.SC., D.Phil.3 

Desired countries for co-operation 

Nigeria. 

Priority Rating 

Top Priority. 

40. NON-METALS (HALOGEN, OXYGEN AND 
NITROGEN FAMILIES) 

Prof. Beicoe, B.Sc., D.Phi1. 
University of Ghana, Legon 
Dr. E.H. Arnonoo-Neizer, B.Sc. , D.pM1. 
University of Science and Technology 
Kumasi 

Dr. W.A. Asomaning, M. SC. , D.Phil. 
University of Ghana, Legon. 

Desired countries for co-operation 

Nigeria. 
Priority Rating 

Top Priority. 

41. ORGANO-F/IETALLIC COMPOUNDS 
Key Researchers 

prof. Bekoe, B.Sc., D.Phil. 
University of Ghana, Legon 

Dr. E. H. Amonoo-Neizer, B.Sc.,Ph.D. 
University of Science and Technology 
Kumasi 

Dr. W.A.A Asoming, M.Sc. , D.Phil. 
University of Ghana, Legon. 

Desired countries for co-operation 

Nigeria. 

Priority Rating 

Top Priority. 

42. PIGMENTS 
Key Researchers 

Prof. Bekoe, B.Sc., D.PM.1. 
University of Ghana, Legon 

Dr. E.H. Amonoo-Neizer, B.Sc., Ph.D. 
University of Science and Technology, 
Kumasi 

Dr. W.A. Asomaning, M.Sc., D. Phil. 
University of Ghana, Lagon 

Desired countries for co-operation 

Congo, Egypt, Kenya, Madagascar, Nigeria, 
Tunisia, Uganda, Zambia. 

Priority Rating 

Top Priority. 

Explanatory note (9) 

X. CHEMICAL INDUSTRlES (ORGANIC) 

Institutions and Premises 

Institutions available in Ghana which 
are capable of collaborating in this 
field are listed below : 

Key Researchers 
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i. Forest Products Research Institute of 
the Council for Scientific and 
Industrial Research (CSLS) 
P.0. Box 63, University Post Office 
Kumasi . 

ii. Department of Chemistry, University 
of Ghana, Legon. 

iii. Department.of Chemistry and Chemical 
Technology, University of Science and 
Technology, Kumasi. 

43. ADHESIVES 
Key Researchers 
Dr. M. Dakubu, M.Sc., Ph.D. 
University of Ghana, 
Department of Chemistry, 
Legon 
Prof. F.A. Kufour, B.Sc., Ph.D.,ARIC 
Department of Chemistry and Cnemical 
Technology, University of Science and 
Technology, Kurnasi. 
Dr. A.N. Patel, B.Sc., Ph.D.,ARIC. 
Dip. Cnemical Engineering, Department 
of Chemistry & Chemical Technology, 
University of Science and Technology, 
Kumasi . 

Desired countries for co-operation 
Nigeria. 
Priority Ratinq 
Medium. 

The technical know-how for the above 
industries exists and can be introduced 
without further research work and develop- 
ment. A. lot of manufacturing work is 
already going on in these fields and 
only needs diversification. 

44. TERPEh&$ AND ESSENTIAL OILS 
Key Researchers 
Prof. A.N. Tackie, B. Pharm.,Ph.D., 
M.P.S., Faculty of Pharmacy, 
University of Science & Technology, 
Kumasi 
Dr. W.M.K. Tesekpo, M.Pharm., Ph.D., 
ARSEC, FCS 
Faculty of Pharmacy, University of 
Science & Technology, Kumasi 

Prof. Quartey, 
Department of Chemistry, University 
of Ghana, Legon 
Dr. M. C. Chaco, M.Sc. , Ph.D., 
University of Ghana, Legon 
Dr. Asomaning, M.Sc., D. Phil. 
University of Ghana, Legon. 

Desired countries for co-operation 
Nigeria. 
Priority Rating 
Medium Priority. 

Explanatory note (10) 

XI. ELEXTRO-MECHANICAL INDUSTRIES 
Institutions and Industries 
Faculty of Engineering, 
University of Science and Technology, 
Kumasi 
The Public Works Department, 
Headquarters, P.O. Box 136, Accra. 

45. AIR-CONDITIONING EQUIPMENT FURNACES, 
HEATMG EQUIPMENT INTERNAL COMBUSTION 
EMGTNE. REFRIGERATING EQUIPMENT 
Key Researchers 
Prof. K.O. Kessey, B.Sc., M.Sc.,Dr.Sc. 
(ENG) University of Science and 
Technology, Kumasi 
Dr. F.K. Wiafe, M.Sc., Ph.D. 
University of Science and Technology 
Kumasi 
Mr. E.A. Baryeh, M.Sc. 
University of Science and Technology 
Kumasi 
Mr. J.O. Cruicho Shank, M.Sc. 
University of Science and Technology 
Kumasi 

Desired countries for co-operation 
Algeria, Cameroon, Dahomey, Egypt, Ivory 
Coast, Liberia, Nigeria, Sierra Leone, 
and Togo. 

46. BEARINGS, GEARS, HYDRAULIC MACHHINERY, 
INDUSTRIAL MACHINERY AND EQUIPMENT 
Key Researchers 
Prof. F.O. Kwmi, Dip. Ing. Dr.Ing. Tu 
University of Science and Technology, 
Kumasi 
Dr. A. Abroba, Cudjoe, B.Sc.,(ENG) M.Sc. 
University of Science and Technology, 
Kumasi 
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Dr. J.W. Powell, B.Sc. , (ENG) Ph.D. 
MIMEECHE, University of Science and 
Technology, Kumasi 

Dr. L.K. Agbguge, B.Sc., M.Sc., D.Sc. 
University of Science and Technology, 
Kumasi 

Dr. B.A. Ntin, B.Sc., Ph. D. 
University of Science and Technology, 
Kumasi 

Mr. V.K. Kpodo, B.Sc., M.Sc., UST, 
Kumasi 

Dr. D.A. Araeyfio, B.Sc., M.Sc., Ph.D. 
UST, Kumasi. 

Desired countries for co-operation 

Algeria, Cameroon, Dahomey, Egypt, Ivory 
Coast, Liberia, Nigeria, Sierra Leone,Togo. 

Priority Rating 

Top Priority. 

47. MACHINE TOOLS 
Key Researchers 

Prof. F.O. Kwami, Dip. Ing., Dr.Ing. Tu. 
University of Science and Technology 
Kumasi 

Mr. T.D. West, B.Sc., M.Sc. 
University of Science and Technology 
Kumasi 

Mr. H. Washingtoc, Technical Instructor 
University of Science and Technology, 
Kumasi 

Desired countries for co-operation 

Algeria, Cameroon, Dahomey, Egypt, Ivory 
Coast, Liberia, Nigeria, Sierra Leone,Togo. 

Priority Rating 

Top Priority. 

Explanatory note (11) 

XII. OPTICAL AND INSTRWNTATION INDUSTRIES 
Institutions 

Department of Electrical Engineering, 
University of Science and Technology, 
Kumasi . 

48. MEASURING AND CONTROL INSTRUMENTS 
Key Researchers 

Prof. E.B. Kwakye, Dr. ENG 
University of Science ard Technology, 
Kumasi 

Dr. K.K. Kyiama, B.Sc., DIC, Ph.D. DIEE 
University of Science and Technology, 
Kumasi 

Mr. F. Asamoah, B.Sc. , M. Se., 
University of Science and Technology, 
Kumasi 

Desired countries for co-operation 

Egypt, Kenya, Nigeria. 

Priority Rating 

Top Priority. 

Explanatory note (12) 

XIII. ELECTRONIC AND TEIBCOMMUNICATION 
INDUSTRIE 

Institutions 

Post and Telecommunication Department 
Ghana Broadcasting Corporation 

Department of Electrical Engineering 
University of Science and Technology, 
Kumasi 

49. MICROWAVE, LINKS, RADIO AND TV 
RECEIVERS, MDIO AND TV TRANSMITTER 
RECORDERS , TELEPHONE 
Key Researchers 

Dr. N.O. Sodzi, B.Sc., M.Sc., Ph.D. 
MIEE, NGHIF:, University of Science 
and Technology, Kumasi 

NIEE, University of Science and 
Technology, Kumasi 

Mr. G.E. Afari, M.Sc. 
University of Science and Technology 
Kumasi 

Mr. S.C. Palm, Dip. in Aircraft Radio 
Equip., M.Sc. University of Science 
and Technology, Kumasi. 

Dr. K.A. Asman, B.SC.j M.Sc.j Ph. D. 

Desired countries for co-operation 
Egypt, Kenya, Nigeria. 

Priority Rating 

Top Priority. 

50. HEAVY CURFBNT ENGINEXRING 
Key Researchers 

Mr. M.V.O. Ceasar, B.Sc., M.Sc., DIC 
University of Science and Technology, 
Kumasi 

Mr. S;K. Fokuo, B.Sc. 
University of Science and Technology 
Kumasi 
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Mr. S.B. Arthur, M.Sc. 
University of Science and Technology 
Kumasi 
Mr. K. Seidu, B.Sc., M.Sc., MIEE 
University of Science and Technology 
Kumasi 

Desired countries for co-operation 
Egypt, Kenya, Nigeria. 
Priority Rating 
Top Priority. 

51. IWGF~ATED CIRCUITS, SEMI-CONDUCTOR 
DEVICES 
Key Researchers 
Prof. E.B. Kwakye, Dr. ENG. 
University of Science and Technology, 
Kumas i 
Dr. N.D. Sodzi, B.Sc., M.Sc., Ph.D. 
MIEE, FlGHIE, University of Science 
and Technology, Kumasi 
Dr. K.K. Kyiama, B.Sc., M.Sc., Ph.D. 
MIEE, University of Science and 
Technology, Kumasi 
Dr. K.A. Assuman, B.Sc., M.Sc., Ph.D., 
MUTE, University of Science and 
Technology, Kumasi 
Mr. S.C. Palm, Dip. Aircraft Radio 
Equip., M.Sc., University of Science 
and Technology, Kumasi 
Mr. S.K. Fokuo, B.Sc. 
Department of Electrical Engineering 
University of Science and Technology 
Kumasi 
Mr.S.B. Arther, M.Sc. 
University of Science and Technolog 
Kumasi 
Mr. G.E. Fari, M.Sc. 
University of Science and Technology, 
Kumasi 
Iwr. M.V.O. Ceasar, B.Sc., M.Sc., MIEE, 
Grad I, Mech. E.N.G. , University of 
Science and Technology, Kumasi 
Mr. K. Seidu, B.Sc., M.Sc., MIEE 
university of Science and Technology, 
Kumasi 

Desired countries for co-operation 
Egypt, Nigeria, Kenya. 
Priority Rating 
Top Priority. 

52. SATELLITE COMMUNICATION 
Intended co-operation with Egypt, 
Nigeria and Kenya. 
This project will become top priority 

when the atomic reactor project at 
Kwabenya becomes a reality. 

Explanatory note (13) 

XIV. BUILDING AND CONSTRUCTION INDUSTRIES 
Institutions and Premises 
i. Building and Road Research Institute 

of the Council for Scientific and 
Industrial Research, P.O. Box 40, 
University Post Office, Kumasi. 

ii. Department of Civil Engineering, 
University of Science and Technology, 
Kumasi . 

iii. Department of Housing and Planning 
Research, University of Science and 
Technology, Kumasi. 

iv. Department of Architecture, 
University of Science and Technology, 
Kumasi . 

v. Department of Planning, 
University of Science and Technology, 
Kumasi 

53. AIRPORT CONSTRUCTION, ROADS, BRIWS, 
TUNNELS AND UNDERGROUND WORK 
Key Researchers 
Dr. J.W.S. de Graft-Johnson, B.Sc., 
M.Sc., Highway Eng. Ph.D. (Soil Mech.) 
Building and Road Research Institute, 
Kumasi. 
Dr. N.D. Gudigasu, B. Se., Ph.D. (Soil 
mech. ) 
Building and Road Research Institute, 
Kumasi . 
Dr. N.K. Kumapley, M.Sc., DIC, 
University of Science and Technology, 
Kumasi , 
Mr. S.L. Yeboah, B.Sc., Eng., M.Sc. 
Eng., (Soil Mech. ) 
Building and Road Research Institute, 
Kumasi . 
Dr. C.A.B. Obi, M.Sc., Ph.D., DIC, AM 
Inst. Highway Eng. 
University of Science and Technology, 
Kumasi. 



Mr. A.K. Castel, B.Sc., Eng. 
Building and Road Research Institute, 
Kumasi. 

Desired countries for co-operation 

Ivory Coast, Nieria, Sierra Leone, Togo, 
Sudan, Upper Voita. 

Priority Rating 

Top Priority. 

54. HOUSING,SCHOOLS, HOSPITALS AND OTHER 
PUBLIC BUILDINGS 

Key Researchers 

Prof. L. Christian, Dip. Eng., Arch. 
T.H. Darmstadt, University of Science 
and Technology, Kumasi. 

Prof, P.A. Abloh, B.A. Dip. Soc. Sc. 
University of Science and Technology, 
Kumasi. 

Mr. A.N.K. Laryea, Dip. Arch. ARIBA, 
University of Science and Technology, 
Kumasi. 

Mr. J.K. Nutsugah, Inter RIBA, A. A. 
Dip. Arch, A.A. Trop. Arch. 
Building and Road Research Institute, 
Kumasi. 

Mr. Y.R. Akinbolu, M.Sc., AIOB 
University of Science and Technology, 
Kumasi. 

Desired countries for co-operation 

Ivory Coast, Nigeria, Sierra Leone, Sudan, 
Togo, Upper Volta. 

Priority Rating 

Top Priority. 

Explanatory note (14) 

1. No avenues for co-operation exist in 
the provision of these services between 
Ghana and any of the African Member States. 
On grounds of language and proximity the 
most fruitful relationship and Surveying 
and Mapping Services should be fostered 
between Ghana and Nigeria. This desired co- 
operation should be given top priority 
since the development of the natural 
resources and general planning of the 
countries depend on proper surveying and 
mapping as emphasized by the UN Third 
Regional Cartographic Conference for Africa, 
Addis Ababa, October 1972. Thus exchange 
of ideas between the two countries is of 
paramount importance. 

2. The Ghana Meteorological Services 
Department, as a member of the W O ,  has 
already established links of co-operation 
with other meteorological services 
especially those in Africa in the field of 
meteorology and climatology. This co- 
operation is in the form of exchange of 
basic meteorological data for purposes of 
weather prediction for aviation and 
hydrology, and climatological summaries and 
publications, and is mandatory for all 
countries which are signatories to the WMO 
convention. 

There is however more room €or 
improvement in the exchange of data and 
publications in certain aspects of 
meteorology. For example, the Meteorolo- 
gical Department of Ghana would like more 
co-operation in the exchange of published 
data in the fields of Radiation Clima- 
tology and Hydrology with all African 
countries, especially these countries 
bordering Ghana, i.e. Ivory Coast, Togo, 
Dahomey, Upper Volta, Niger and Nigeria. 

The Water Resources Research Unit of 
the C.S.I.R. which is responsible for 
water resources research in Ghana would 
like to have more co-operation in the 
exchange of basic data on hydrology with 
the neighbouring countries above. This is 
because the largest river basin in the 
country viz. the Volta River basin 
originates from these countries (Nigeria 
excluded). In our opinion we regard this 
as top priority. 

3. In the provision of Geological Survey 
Services there is co-operation between 
Ghana and almost all the Member States of 
the OAU. This takes the form of exchange 
of Bulletins, Journals, Memoires, etc. 

However in the actual survey of mineral 
and other resources of Ghana it is felt 
that tighter co-operation should be encou- 
raged with countries such as Togo, Upper 
Volta and Ivory Coast with whom we share 
common borders. In addition, due to the 
similarity of technical problems encoun- 
tered in the provision of Geological Survey 
Services, it is felt that co-operation in 
this field with Nigeria will be mutual 
benefit. 

The desired co-operation should be 
regarded as of top priority. 

4. There already exists the FAO-sponsored 
Soil Correlation Committee for West Africa 
which mainly deals with Soil Survey, 
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Classification and Land-use planning. The 
members are Ghana, Togo, Nigeria, but 
results are made available to all West 
African countries. There is also the OAU/ 
CSTR - which deals with exchange of publi- 
cations tkrough the Inter-African Bureau 
for Soils and Rural Economy. There is also 
WARDA, co-operative in soil suitable for 
rice production and their fertilization to 
which all West African countries belong. 

There is however a top-priority need 
to set up closer co-operation in all 
aspects of Soil Science Services between 
Ghana, Togo, Ivory Coast and Sierra Leone. 

5. In the field of Energy Services, 
Ghana's Volta River Authority develops 
Hydro-electric power from the Volta Dam at 
Akosombo. Ghana already supplies electri- 
city to Togo. There is therefore co-opera- 
tion between Ghana and Togo. It is felt 
that such co-operation might be extended 
to Dahomey in the near future. 

Explanatory note (15) 

6. Translation Centre for West African 
countries 

West African countries have identical 
climatic conditions and vegetation. Also, 
almost all of them attained independence 
in the past two decades. They are thus 
faced with the same problems in their 
national developments, and their scientists 
work towards common goals. The two major 
languages in use in these countries are 
French and English. For scientific, 
technical and industrial establishments in 
these countries to benefit from results of 
scientific research, it should be possible 
to obtain translations of important 
research results in the two major 
languages. Nations in the region will 
benefit tremendously if they would co- 
operate in establishing a Regional 
Translation Centre to serve the interests 
of the courses in the region 

The Centre might have to acquire 
literature from the important scientific 
establishments and industries in co- 
operating nations and make translations 
available in English and French for use. 

7. Scientific and Technical Journals 

technical journals are currently issued in 
Africa South of the Sahara. Although many 
of them are listed in Ulrichs International 

A large number of scientific and 

Periodical Directory and other indexes, it 
is difficult to isolate those journals 
issued in Africa from such international 
publications, A group of officers may 
jointly pull together to compile a list of 
scientific and technical journals issued 
in Africa South of the Sahara. It should 
provide information on title, issuing body, 
date of publication, editor, and addresses 
from which it can be obtained. It will be 
useful if the journals are grouped into 
subjects so that interested persons can 
refer to relevant sections for information 
on which is available in the fields of 
interest to them. 

Already existing co-operation in 
exchange of scientific journals with many 
African countries. 

8. Directory of Scientific and Technical 
Research Centres in Africa South of 
the Sahara 

Selected information officers from 
different countries in the region may be 
commissioned to prepare a Directory of 
Scientific and Technical Research Centres 
in the region. The Directory will list 
organizations which are engaged in 
scientific research and who are prepared 
to make available results of their 
research to other establishments wanting 
to see them. This must be compiled from 
information supplied by government and 
non-government institutions, private firms 
and universities. 

Explanatory note (16) 

9. Identification of material collected 
and exchange of new material. 
Following description : 

This is an inter-state problem which 
is made more complicated by the fact that 
key reference collections are almost all 
in Museums of developed countries and in 
fact continue to accumulate there as both 
expeditions and individual collectors 
continue to visit Ghana and other parts of 
West Africa. One consequence of this 
situation is that people working in 
francophone countries often use different 
names for particular animals from those 
current in anglophone countries with 
resulting confusion. 

The resolution to this problem lies in 
an inter-state effort to establish one or 
more adequately financed and staffed 
regional museums, not concerned in any way 



with public display but purely scientific 
institutes concerned with curation, 
identification and extension of taxonomic 
information. To sugar the pili on a 
national level, one might arrange that one 
country was responsible for, say, bird 
taxonomy and collections, another for 
reptiles, a third for the marine fauna, 
and so on. This would require some 
planning but is the sort of arrangement 
which would produce the initial basis for 
building reference collections in reliable 
conditions and could lead ultimately to 
the situation where it would be possible, 
witkout danger of loss of very valuable 
material, to attempt to have returned to 
Africa key material now in European and 
American Museums. 

Explanatory note (17) 

10. There is no strong direct co- 
operation between Ghana and other African 
countries in the general areas of 
Standards, Norms, Instrumentation and 
Quality Control, apart from common membep 
ship of international organizations, such 
as ISO, IZC, IAEA. 

In Ghana, the main organizations 
charged to provide these services are the 
Ghana Standards Board, Calibration and 
Measurements Laboratory of the Council 
for Scientific and Industrial Research 
Government Chemical Laboratory. There 
might be similar organizations in West 
Africa, especially in Nigeria where co- 
operation in finding solutions to problems 
encountered in the provision of these 
services would be most welcome. 

Precision Measurements form the basis 
for the provision of these services and 
this presupposes the existence of Standard 
Reference Laboratories which keep Physical 
and Chemical Standards for Comparison or 
Calibration. 

On a long-term basis, there is a 
strong need for preparing the grounds for 
the eventual setting up of a West African 
Reference Physical and Chemical Laboratory 
which will serve the measurement needs of 
ali the agencies charged with the 
provision of these services. At present, 
calibration of instruments used in the 
provision of such services is done in 
developed countries. With rapid industria- 
lization this method becomes inconvenient, 
time-consuming and in the long run very 
costly as no local expertise is developed. 

Ghana has embarked on setting up 
Reference Laboratories such as the 
Calibration Laboratory of the CSIR Co- 
operation now with a similar organization 
in Nigeria in the acquisition of Physical 
and Chemical Standards of Measurement 
which will make the future desired union 
less costly and more meaningful. 

Explanatory note (18) 

11. There is a rather weak association 
in the provision of Forestry Services 
through the membership of the African 
Forestry Commission. However fcr more 
localised benefits there is need for the 
Forestry Departments in Ghana, Nigeria 
and the Ivory Coast to co-operate in their 
efforts to provide forestry services to 
back their economies. 

Explanatory note (19) 

12. Description of Cereal project 
JP-26 (OAU/STRC) 

The project JP-26 is an OAU/STRC 
project covering West African countries 
and involves uniform trials for maize, 
sorghum and millet. The project is 
designed to evaluate the performances of 
the crop selected from improvement 
programmes of the participating countries 
at sites though out the regions. The 
number of countries is not static and more 
countries register their participation 
from year to year. The crop selections 
after two years are replaced in trial by 
new countries. 

Information secured from these trials 
will be of value in identifying zones of 
adaptation for the tested varieties. In 
addition, the trials should increase the 
exchange of seed and information among 
participating countries to the mutual 
benefit of all. 

trial comprise : Ivory Coast, Senegal, 
Gambia, Niger, Ghana, Dahomey, Nigeria, 
Upper Volta, Mali and Cameroon. 

The countries currently engaged in the 

The list of key researchers, sites, 
fields of interest and institutions is 
given below : 

1. Dr. David Curtis - Maize, Sorghum & 
Millet, 118 Forsythe Lane Dekalb, 
Illinois, 60115, USA. 
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2. 

3. 

4. 

5. 

6. 

7, 

8. 

9. 

10 P 

11. 

12. 

13. 

14. 

15. 

16. 

U. 

Mr. J. Nabos - Sorghum & Millet 
Selectrion CRA Bambey, Senegal. 

Mr. J. Nabos - Sorghum & Millet 
Terna, IRAT, 
B.P. 6, Niamey, Niger. 
J.P. Eckabil - Sorghum & Millet 
Station IRAT Custale per Makolo 
Cameroon. 

M.K. Akposce - Maize 
Plant Breeder (Maize) 
Crops Research Institute 
Kumasi, Ghana. 

Hamidou 
as No. 4 , Tehidome 

Kola 
Cameroon - Sorghum & Millet 
Mr. Ajau, Roy Peters, Sasfro, 
Aid Sorghum & Millet Unit 
Serere, P.O. Scoroti, Uganda. 
C. Roblodo - Sorghum & Millet 
IRAT, B.P. 596, Sair, Upper Volta. 
M. N'Gustia Boss0 - Maize 
IRAT 635, Bouake, Ivory Coast. 
Mercer-Quarshie - Sorghum & Millet, 
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The project is fully financed by the 
OAU/STRC . 
Description of Co-ordinated Rice Trials 
(WARDA 1 
The West African Rice Development 

Association comprises Dahomey, Gambia, 
Ghana, Ivory Coast, Liberia, Mali, Niger, 
Nigeria, Senegal and Sierra Leone. The 

association has its headquarters in 
Monrovia, Liberia, and has the objective 
of developing rice production within the 
West African Region. 

In 1973, the association started a co- 
ordinated fertilizer trial for the crop in 
all Member Countries, including Ghana. The 
aim of the trial is to study the response 
of the best local variety to fertilizer 
application and to study the economics of 
fertilizer use. 

Several observation including growth 
of the plant, incidence of pests and 
diseases, days to 50 $ flowering, days to 
maturity, lodging, plant height and grain 
yield per acre would be collected and 
evaluated to determine the potentialities 
of the variety. 

In Ghana, the trial is being conducted 
at the Crops Research Institute station, 
Nyankpala, and at the University of Ghana 
Irrigation Research station, Kpong. 

The specialists engaged on the trial in 
Ghana and their addresses are given below : 

Dr. J.E. Quansah, B.Sc., M.Sc., Ph.D. 
Nyankpala Agricultural Experimental 
Station, 

Tamale 

Mr. E.J.A. Khan, B.Sc., M.Sc. 
Agric. Irrigation Research Station 
P.0.Box 9 
KPOng 
Mr. A.N. Ayeetey, B.Sc., M.Sc., 
Agric. Irrigation Research Station 

P.0. BOX 52, 

P.O. Box 9 
KPOX 

The trial is fully financed by the West 
African a c e  Development Association. 

IVORY COAST/COTE D ' IVOIRE 

Notes explicatives concernant : 

MATRICE A 

A.l Sciences mathhatiques 

A.1.4 Informatique : int6r8t programmes 
scientifiques, notamment programme 
Annova (Fortran) pour 1 'Agronomie 
et programme PST du Sbnkgal. Ensei- 
gnement centre OCAN, au Gabon. 



A.1.11 

A.2 

A.2.12 

A.4 
A.4.1 

A.4.2 

A.4.3 

A.4.5 

~.4.6 

A.4.7 

A.4.9 

A.4.10 

A.4.11 

A.5 
A.5.3 

A.5.4 

A.5.7 

Statistique : Mdthodologie et 
rbsultat d'enqustes ddmographiques, 
agricoles et bconomiques. Pays : 
Sbndgal, Cameroun et Haute-Volta. 

Sciences physiques 

Physique atmospherique : int6ret 
pour les pluies artificielles. 

Sciences biologiques 

Botanique : etude de la flore 
ag-ostologique. Cooperation sou- 
haitde avec les pays de savane 
voisins. 

Biologie generale : biologie de la 
reproduction des mammiferes. Pays : 
Kenya, Nigeria. 

Biochimie : etude de la biogenkse 
du caoutchouc. 

Biologie ceiiulaire, surtout biolo- 
gie supcellulaire, 6tude des mem- 
branes, avec pays forestiers. 

Entomologie : lutte biologique. 
Pays d' Afrique Orientale, 
Madagascar et Nigeria ? 
G6netique : amelioration des 
espgces v6g6tales : hybridation 
interspecifique + obtention et 
emploi des plantes haploICdes. 
Afrique de 1'Est. 

Physioiogie generale : etude des 
membranes musculaires. Autres pays 
interesses ? 
Radio-biologie : emploi de radio 
isotope pour 1'6tude de la physio- 
logic du latex, la nutrition mine- 
rale des veg8taux et l'alimentation 
hydrique . 
Zooiogie : etude de differentes 
especes animaies. senegal, Nigeria 
et Kenya. 

Sciences de la terre 

Climatologie : bioclimatologie. 
Pays voisins. 

Ecologie : 6cologie des lacs de 
barrages. Ghana, Nigdria. 
Ecologie forestikre - ZaIre. 
Ecologie lagunaire - Dahomey, 
Togo, Nigdria. 

Geologie : Hydrogeologie - Dahomey, 
Haute-Volta. 
Geologie du socle - Likkria. 
Gdologie des sediments - Ghana, 
Dahomey, Togo et Nigdria. 

A.5.8 

~.5.10 

A.5.11 

A.5.12 

A.5.13 

A.5.14 

A.6 
A.6.3 

A.6.8 

A.7. 
A.7.1 

A.7.2 

A.7.3 

A.7.4 

Gdo-physique : physique du sol. 
Sbnbgal 

Hydrologie et hydrobiologie : 
etude des bassins versants. Haute- 
Volta, Ethiopie et Madagascar. 

Oceanographic : inventaire des 
stocks. S6nBgai et Congo. 

Paleontologic : fossiles bcocknes. 
Ghana ? 
P6dologie : exploitation des sols 
de savane et sols sur socles gra- 
nitiques. Bureau inter-africain 
des sols (BIS) B mngui (RCA). 
Senegal, Tchad, Cameroun. 

Sismologie : recoupement necessaire 
avec le travail d ' enregistrement 
par le Centre de LAMTO. Pays 
voisins? 

Sciences de i'Ing6nieur 

Genie des constructions : comparai- 
sons & faire avec les travaux de 
1'Ecole Nationale Superieure des 
Travaux Publics (ENSTP) et le 
Centre de Recherche en Architecture 
et Urbanisme (CRAU). Pays voisins ? 
Genie Industriel : travaux ITIPAT. 
Cooperation envisag6e avec ,%&gal 
et Nigeria (FIR et IITA). 

Sciences agricoles 

Agronomie : relations sol-plantes, 
systkme des fumures, matibres or- 
ganiques, travail du sol. Pays 
voisins. 

Climatologie agricole : Agro-Clima- 
tologie et Bio-Clirnatologie appli- 
quees aux plantes fourraghres. Pays 
voisins ? 
Ecologie agricole : aptitudes cul- 
turales riz pluvial. Nigeria. 

Elevage : production fourragere , 
amelioration gdnetique des animaux, 
etude de digestibilite et ranch de 
gibiers. Sdndgal, Nigeria, ZaIre et 
Tanzanie. 

Pathologie animale ; problhme de 
la trypano-r6sistance. 

Physiologie Animale : digestibili- 
ti ? Pays voisins ? 
Science alimentaire : etude de 
carences, essai de mars riche en 
protbines. Sbn6gal et Nig6ria. 
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A.7.11 

A.7.13 

A.7.14 

A.7.15 

A.8. 
A.8.2 
A.8.3 

A.8.8 

A.8.10 
et 
A.8.14 

A.9 
A.9.6 

A. 10 
A.lO.l 

A.10.2 

A.10.3 

~.10.5 

~.10.6 

Phytopathologie : lutte biologique 
contre les pourridiers - Cameroun. 
Etude des phytophtoras et moisis- 
sures : toxiques - .%negal et 
Nigdria. Maladies de la came h 
sucre - Kenya et Madagascar. 
Phytophysiologie : etude de la 
resistance & la secheresse. Pays 
voisins, de savane. 

Pisciculture : etude des exploita- 
tions intensives en eau douce 
(tilapias). Congo et Nigeria. 

Sylviculture : etude des planta- 
tions d'essence forestihre. Nigeria 
Ghana, Li'dria. 

Sciences medicales 

Bctkriologie, etude du choldra. 

Gdnetique clinique, biologie, 
immunologie ; problhme de l'immuno- 
ndmatologie. Nigeria, Ghana. 

Nutrition : etude de la nutrition 
infantile. Pays voisins. 

Pharmacologie - Toxologie : etude 
des propridtes pharmaco-dynamiques 
des substances naturelles vdgetales 
Ghana, Nig6ria. 

Sciences dconomiques 

Systhmes Bconomiques, prix, bcono- 
mie sectorielle : etude de la 
croissance economique : structure 
du capital, main-d'oeuvre, Bchan- 
ges intra et extra africains, 
croissance sectorielle ... Ghana, 
Nigdria, ZaTre et Senegal. 

Sciences humaines et sociales 

Archdologie, histoire : fouilles 
et recherches historiques. Ghana, 
LiGria. 

Architecture : recherche d'un type 
adapte d'habitat rural. Pays voi- 
sins. 

Sciences du comportement : etude 
des comportements culturels tradi- 
tionnels. Ghana, Lib6ria. 

Ddmographie et Population :problhme 
des recensements demographiques. 
Haute-Volta, Mali. 

Ethnologie : problhme des archives 
et documents historiques, Sdndgal, 
Ghana, Nigdria. 

A.10.8 
et 
A. 10.9 Droit - linguistique : etude des 

regimes fonciers et matrimoniaux, 
etude des langues africaines. Pays 
voisins. 

A.lO.10 Pedagogie (audiovisuel) : recher- 
ches pour la tdlevision educative 
au Niger ; littdrature orale : 
problhme de la tradition orale au 
Niger . 

A.lO.15 Sociologie. Pays voisins. 

MATRICE B 

B. 1 
B.1.1 

B.1.2 

B.2 
B.2.1 

B.4 
B.4.5 

~.4.6 

B.5 
B.5.3 

B. 7 
B.7.4 

B.8 
B.8.19 

~.8.22 
et 
B.8.23 

Agriculture 

Mdcanique et genie agricoles : 
essais de culture attelde, motori- 
sation en pays de savane. Sdndgal. 

Production agricole : definition de 
systbmes et techniques d'exploita- 
tion pour zones de savane. Sdndgal, 
Mali et Haute-Volta. 

Sylviculture 

Conservation des forsts : sdlection 
et exploitation d'essences fores- 
tihres. Lisria, Ghana, Nigdria. 

POcherie s 

Embarcations et matdriels de p6che 
sur lacs de barrages et lagunes. 
Ghana et Nigdria. 

Prdservation de la faune et de la 
flom sauvages : parcs nationaux 
et ranch de gibiers. Cameroun, 
Sdndgal, ZaXre, et Afrique Orien- 
tale. 

Industrie alimentaire 

Produits laitiers : recherche, 
oomparaisons. Pays voisins. 

Industries minihres 

Minerais mdtalliques : le fer. 
Libhi a, Nigeria. 

Industrie de matdriaux 

Caoutchouc et produits caoutchoutds. 
Li b&i a. 

Textiles et bois. Ghana, Nigeria. 
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MATRICE C 

c.1 Services des resources naturelles 

C.1.4 Services biorndtriques. Sdnhgal, 
Ghana, Nigdria. 

c.2 Services d'information 

c.2.1 Bulletins de resumds : pays voi- 

c.2.2 Centre de documentation scientifi- 

sins. 

que. Sdndgal, Ghana, NigBria. 

C.5 Services de vulgarisation 

C.5.1 Vulgarisation agricole. Pays 
vo i sins. 

c.5.u Lutte contre les animaux nuisibles. 
Pays voisins. 

SUGGESTIONS POUR UNE REPARTITION DES DOMAINES 
DE LA R ET D AUXQUELs POURRAIENT S'INTERESSER 
LES DIVERSES ORGANISATIONS ET INSTITUTIONS 
AFRICAINES (1) 

Organisation Commune Africaine et Maigache 

A.1.4 Inf ormati que 

A.l.ll ~tatistiqu~s(g4ndral) 

A. 10.2 Architecture 

A.10.5 Demographie et Population 

(OCAM) 

C.l.9 Services mdtBorologiques 

C.2.5 Services des traiternents de l'in- 
formation. 

INSTITJT INTERNATIONAL D'AGRICULTURE TROPICALE 
(I.I.A.T.), 1BADAN.ASSOCIATION POUR LE DEVE- 

DENTALE (ADRAO) 

A.7.1 Agronomie (gdnkal) 

A.7.2 Climatologie agricole 

A.7.3 Ecologie agricole 

A.7.7 Enthomo logie agri co le 

A.7.9 Science alimentaire 

A.7.11 Phytopathologie 

A.7.12 SBlection v6gBtale 

LOPPEMENT DE LA RIZICULTURE EN AFRIQUE OCCI- 

(1) Des projets de coopdration sont dBj& en 
voie d'exdcution en plusieurs des domaines 
mentionnes. 

A.7.13 

A.7.15 

B.l.l 

B.1.2 

B.1.3 

B.1.4 

B.1.5 

B.1.7 
B.1.8 
B. 1.10 

B.1.12 

B. 1. U 
B.1.14 

B.2.1 

B.2.2 
B.2.3 
B.2.4 

COOPERATION 
LES PAYS DE 

Phytophysiologie 

Sylviculture 

M6canique et gdnie agricole 

Production agricole 

Protection des cultures 

Transformation des produits agri- 
coles 

Stockage et pr6servation des pro- 
duits agricoles 

Utilisation des engrais 

Irrigation et drainage 

Exploitation rationelle des p8tu- 
rages 

Mise en valeur de la savane 

Utilisation rationelle du sol 

Lutte contre les mauvaises herbes. 

Conservation de forsts 

Exploitation forestikres 

Produits forestiers 

Protection des fore^ts 

DANS LE CADRE DES ACCORDS LIANT 
L'ENTENTE 

(C6te d' Ivoire, Dahomey, Haute-Volta, Niger 
et Togo ) 

A.7.4 E le vage 

A0795 Pathologie animale 

A.7.6 Physiologie 

B.3.2 Production animale 

B.3.4 Reproduction animale 

B.3.5 Sdlection animale 

C.5.6 Services concernant 1 6levage. 

CENTRE IVOIRIEN DE RECHERCHES ECONOMIWES ET 
SOCIALES (CIRES), Abidjan 
INSTITUTE OF STATISTICS, SOCIAL AND ECONOMIC 
RESEARCH (ISSER) , Ghana 
NIGERIAN INSTITUTE OF SOCTAL AND 
RESEARCH (NISER), Lagos 

A.9.6 Systbrne Bconomique : 

A.9.15 Prix et marchBs 

A.9.18 Economie sectorielle 

et planification 

C.2.8 Revues scientifiques 

ECONOMIC, 

d6ve loppement 



CENTRE DE TRADITION ORAWE, Niamey, Niger 

A.lO.9 Litteratme orale (linguistique) 

TRAITES D'AMITIE ET DE COOPERATION CONCLUS 
ENTRE T,A COTE D'IVOIFE ET CERTAINS AUTFtES 
PAYS AFRICAINS 

C.l.5 Services d'6tudes geologiques 

C.1.6 Service hydrologique 
C.1.7 Service d'ktudes integrees des 

C.1.8 Service maritime et ichtyologique 

c .3.5 Collections g6ologiques 

ORGANISATION COMMUNE DE LU'MIE CONTRE LES 
GRANDES ENDEMIES (OCGE) 
ORGANISATION COMMUNE DE LUTTE ANTIACRIDIEWE 
ET DE UPTTE ANTI-AVIAIRE (OCLALAV) 

systemes d'exploitation des terres 

Domaines scientifiques idoines. 

ASSOCIATION DES UNIVERSITES AFRICAINES ( AUA) 
c.3.3 Collections botaniques 
c.3.4 Collections entomologiques 

M A L I  

Note explicative concernant les Matrices 
A.l & A.4 : 

I1 existe des chercheurs, des laboratoires 
de recherche et de recherche appliqude h 
1'Ecole Nationale Superieure, & 1'I.P.R. de 
Katibougou et & 1'Ecole Nationale des Inge- 
nieurs. Dans le domaine de l'analyse et de 
l'analyse fonctionnelle il existe une coopd- 
ration entre le Mali et le Bdsil par l'in- 
termediaire de l'unesco ; dans le domine de 
la gdometrie avec la Hongrie ; et dans le 
domaine de la physique avec la France. D'autre 
part, le Mali souhaite coopdrer avec le Niger 
dans le domaine de la physique thermique. 

Note explicative concernant certains projets 
existants : 
Gdologie : Coopdration existante entre le 

Mali et la Yougoslavie par l'in- 
termediaire de 1'Unesco. Coope- 
ration directe souhaitee avec la 
vougoslavie et le Sdndgal. 

Hydrobiologie : 
Coopdration inexistante mais I'im- 
portance de ce domaine pose le pro- 
blhme. Cooperation directe souhai- 
tee avec la Republique Centrafri- 
caine qui posshde un laboratoire 
d'Hydrobiologie comme le Mali, et 
avec la France. 

Botanique et Entomologie : 
Au niveau des grandes icoles, la 
cooperation existe entre le Mali 
et la France par le canal de 
1'Unesco. Cooperation directe 
souhaitde entre le Mali, la France 
et le Sdndgal. 

Microbiologie : 
Coopdration entre le Mali et la 
Marse (Rabat) par 1 ' intermediaire 
de 1'Unesco. Cooperation directe 
souhaitde avec le Maroc, le 
Sdndgal et la France (ORSXIM) . 

Note explicative (1) concernant la Matrice A.7 

Agronomie : 
Des structures pour la recherche 
agronomique existent sur place. 
Cooperation souhaithe avec le 
Sendgal, la Haute-Volta et la 
France. 

Elevage : 
Jusqu'ici developpement et recher- 
che auto-centres. Cooperation sou- 
haitde avec le Sdnegal, la Haute- 
Volta et la France. 

Note explicative concernant la Matrice A : 

Econornie et Gestion de l'entreprise : 
Coopdration existant avec le BIT : 
le Mali a Btabli 1'Institut de 
Productivitd et de Gestion Prdvi- 
sionnelle. Coop6ration souhaitde 
avec la Guide, la Mauritanie et 
le SCnCgal. 

Note explicative (2) concernant la Matrice 
A.10 : - 

note explicative (2) concerne les ac- 
tivites de 1'Institut des Sciences Humaines du 
Mali. I1 existe une cooperation entre le Mali, 
le Niger et la Haute-Volta. I1 faut noter 
l'existence au Mali du Centre Rdgional de 
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Documentation et de Recherche Historique Abed 
Baba (CEDRAB),. Le Mali, le Niger et la Haute- 
Volta ont en comun un projet Peul. Ddsir de 
renforcer cette coopdration existante et 
d'initier de nouveaux projets avec le Cameroun, 
la Guinde, la Mauritanie, le Sdndgal, la 
France et les Pays-Bas. 

Note explicative concernant la Matrice B.8.6 : 

Gramique : 
Coopdration existant entre le Mali 
et la Corde et la Rdpublique d6- 
mocratique allemande. Coopdration 
souhait.de avec la Guinde et le 
Sdndgal. 

Note explicative concernant la Matrice B.10.2 : 

DdterRents et savons : 
La Sepom (usine B Koulikoro) se 
sert essentiellement de machines 
importdes de la Rdpublique fdddrale 
d' Allema-e. Une coopdration plus 
poussde avec ce pays pourrait amd- 
liorer la qualitd des produits de 
la Sepom. 

Note explicative (3) concernant la Matrice 
B.12.4 : 

Produits usin6s et tournds : 

Les Ateliers de Markala sont essen- 
tiellement dedids h la fabrication 
de pieces dktachdes des instruments 
arakires. une coopdration avec le 
Sdndgal et la Guinde contribuerait 
h amdliorer la nature des pieces 
fabriquees et h rationnaliser leur 
production, compte tenu des 
besoins rdels des Etats concern&. 

Note explicative concernant la Matrice B.15.9 : 

Energie solaire : 
Dans le domaine de 1'Energie so- 
laire, le Mali poss&de un labora- 
toire avec plusieurs chercheurs. 
Ce laboratoire coopdre ddjh avec le 
Niger, le Nigdria et le Sdndgal. 
Le ddveloppement des techniques 
d'exploitation de l'dnergie solaire 
requiert une cooperation avec des 
pays industrialisks comme la France, 
l'URSS, les Etats-Unis d'Amdrique 
ou le Canada. Le probleme qui se 

pose est surtout celui de la renta- 
bilitd des appareils. 

MAURITANIA / MAURITANIE 

A. NOTES EXPLICATIVES SOUMISES PAR LA 
DIRECTION DE L'AGRICULTLTRE DU MINISTERE 
DU DEVEMPPEMENT RURAL 

Les notes ci-dessous sont limitdes au 
domaine essentiellement agricole et accessoi- 
rement para-agricole. 

I1 convient d'examiner et d'analyser les 
matrices dans une optique dynamique tenant 
compte des changements qui pourraient interve- 
nir au niveau de chaque pays dans la classifi- 
cation des prioritks. 

L'absence de renseignements precis sur le 
potentiel scientifique et technologique (PST) 
des autres pays africains, ainsi que sur leurs 
structures et sur les domaines qu'ils jugent 
prioritaires en vue d i m e  coopdration avec 
d'autres pays, n'a pas permis une exploitation 
opdrationnelle des informations. 

L'exercice de rdponses aux matrices devra 
done 8tre compl6t.6 pour qu'une coopdration - h 
1' dchelle continentale - puisse s' instaurer 
entre les differents pays africains. Ceci devra 
se faire dans un souci de compldmentaritt? et de 
cohdrence entre les divers programmes et projets. 

Pour ce qui est du domaine de coopdration 
h envisager entre la Mauritanie et les autres 
pays du continent nous commenterons, conformd- 
ment aux recommandations de la commission, les 
sujets ayant ddjh fait l'objet d'un accord et 
nous soulignerons ceux pour lesquels nous es- 
timons qu'une coopdration est B envisager. 

Domaine : 

A.7.7 Entomologie agricole : elle concerne 
essentiellement la lutte biologique 
contre la cochenille blanche du palmier- 
dattier. 

Ce projet, opdrationnel depuis deux 
ans, dispose d'un laboratoire h 
Nouakchott, d'un chercheur expatrid et 
de trois Assistants nationaux. 

Outre la Mauritanie ce Projet intdresse 
le Niger avec qui nous avons passe des 
accords dans le domaine de la formation 
et de la lutte. 



Le Tchad et le Mali sont en voie d'8tre 
saisis officiellement pour leur partici- 
pation au projet auquel la Mauritanie 
souhaiterait donner un caracthre sous- 
regional. 

A.7.8 Hydrologie agricole : ce projet s'ins- 
crit dans le cadre de la mise en va- 
leur du fleuve Sdndgal. I1 interesse 
les pays riverains. I1 s'agit d'un 
domaine de cooperation prioritaire. 

~.g.18 Economie Sectorielle agriculture : 
domaine hautement prioritaire. Projet 
intCressant le Mali et le S6n6ga1, sus- 
ceptible de s'inscrire dans le cadre 
de 1'OMVS. 

~ ~ 1 0 . 1 4  Sociologie rurale : les problkmes 
posds par la riforme agraire intires- 
sent dgalement le Mali et le SdnQgal. 
Coopdration h rechercher avec ces 
deux pays. 

B.1.2 

B.1.3 

B.1.4 

B.1.5 

Production agricole : domaine priori- 
taire aussi bien pour le ?.chad que le 
Mali, le Niger, le Sdnegal et la Haute- 
Volta, compte tenu de la complements- 
rit6 Bcologique de ces pays dont l'in- 
t6re^t commande qu'un Projet soit mis h 
exdcution. 
Nous disposons B cet effet d'un cadre 
institutionnel pour une participation 
entihre B ce projet. 

protection des cultures : axde essen- 
tiellement contre les Acridiens : cri- 
quet pdlerin et criquet migrateur. 
Projet d6jh operationnel. Exdcution 
assuree par 1'OCLALAV et l'OICMA, deux 
organisations auxquelles nous apparte- 
nons. 

Transformation des produits agricoles : 
concerne avant tout la transformation 
des mils et sorghos. Un projet existe 
qui groupe tous les pays de 1'Afrique 
de l'0uest. 

Une coopdration dans ce domaine entre 
la Mauritanie et le Sdndgal ne peut que 
s'avdrer fructueuse, ce dernier pays 
disposant d'un Institut de Technologie 
Alimentaire (I.T.A. ). 

Stockage et preservation des produits 
agricoles : domaine de coopdration h 
envisager entre la Rdpublique Islamique 
de Mauritanie, le Mali, le Niger et le 
S6ndgal. Ces pays ont des productions 

pour le moins marginales qu'il importe 
de pouvoir conserver et preserver de 
fagon efficace. 

B.l.7 Utilisation des engrais : peu important 
pour l'instant. Un projet commun aux 
quatre pays prdc6dement cites permet- 
trait de determiner les formules d'en- 
grais les miewc adaptds en assurant 
leur rentabilit6. 

~.1.8 Irrigation et drainage : un projet 
conjoint Mauritanie, Mali et Sdndgal 
prkvoit, dans le cadre de l'OMVS, la 
mise en valeur par irrigation des 
terres riveraines du fleuve Sdndgal. 

Ce projet est operationnel pour ce qui 
est de l'irrigation par la regularisa- 
tion du fleuve mais 
pour le drainage. 

non opdrationnel 

B.l.10 Exploitation rationnelle des pgturages: 
Suite h la secheresse de ces dernihres 
anndes ce projet rev& une importance 
extrgme aussi bien pour la Mauritanie 
que pour le Mali et le Shegal. L'uti- 
lisation des pgturages, les dkplace- 
ments des troupeaux constituent une 
prdoccupation pour tous les pays 
sahhliens. 

La fixation de parcours, la conservaticn 
de certaines zones B vdgdtation spdci- 
fique peuvent contribuer 11. attenuer les 
periodes de soudure. 

B.1.12 Mise en valeur de la savane : il s'agit 
d'un projet qui trouve sa place dans la 
lutte contre la desertification et 
1 ' exode rural. 

B.i.13 Utilisation rationnelle des sols : la 
diversite des sols ainsi que la nices- 
sit6 de les utiliser h des fins agri- 
coles ou sylvo-pastorales mdrite une 
attention particulihre de la part des 
pays s a d  liens. 

B.1.14 Lutte contre les mauvaises herbes : 
Projet qui ne presente pas un caractbre 
prioritaire. 

B.l.15 Lutte contre la desertification : il 
s'agit d'un projet regional pour lequel 
tous les Etats de la zone sahelienne et 
sah6 lo-soudanai se s doivent se mobi liser 
et lib6rer des moyens importants. 

B.9.4 Production d'engrais : bien que n'ayant 
pas un caracthre prioritaire ce projet 
merite d'8tre itudie dans le cadre de 
la mise en valeur du Sdndgal. 
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C.1.6 

C.1.4 

C.5.1 

Service hydrologique : domaine oh la 
coopdration est possible, mais faute 
de moyens, la Mauritanie n'envisage pas 
d'y participer. I1 s'agit bien ssr d'un 
service hydrologique ax6 sur 1'Agri- 
culture. 

Bioclimatologie : projet ddj&. opdration- 
ne1 entre le Mali et le Sdndgal. Exdcu- 
td actuellement par 1'OMVS dans les 
centres de SAME, KAEDI et GUEDE. 

Service de vulgarisation agricole : 
Projet dont la priorite est moyenne. La 
Mauritanie serait in-tdressde par un tel 
Projet notamment sur le plan de la for- 
mation, et en collaboration avec 
l'Algdrie, le Mali et le Sdndgal. 

AUTRES NOTES EXPLICATIVES 

A.1.4 
et 
A.l.ll 

A.7.4 

A.5.7 
A.5.8 
et 
A.5.9 

A.5.10 
et 
A.5.13 

A.5.11 

Inf ormat ique 

Statistiques 

En 1974, la Mauritanie disposera 
d'un ordinateur qui se chargera 
de traiter les principales donnees 
kconomiques et financibres du pays. 

Pathologie animale 

I1 s'agit de rassembler les donndes 
Bparses que, $21 et 1&, on rencontre 
dans les diffdrents centres vet& 
rinaires du pays et de les ratta- 
cher au Centre National d'Elevage 
et de Recherches V6terinaires qui 
sera opdrationnel en 1974. 

Gdologie, 

Geophysique 

Gravite , magnetisme 

En 1974, la Mauritanie disposera 
d'un Laboratoire National de Re- 
cherche Gdologique et Minibre qui 
prendra en charge ces trois domai- 
nes. 

Hydrologie 

Pddologie 

Ces domaines revgtent un caractbre 
interregional dans le cadre de 
1'oMVs. 

Ocdanographie 

La Mauritanie dispose d'un impor- 
tant Laboratoire National des 

A.7.1 
A.7.2 
A.7.3 
et 
A.7.8 

A.7.4 
et 
A.7.5 

A.7.9 
et 
A.8.8 

~.8.4 
et 
A.8.9 

A.9 

A.10 

Psches qui s'occupe d'dtudes oc6a- 
nographiques. 

ARrononrie gdndrale, 

Climatologie agricole, 

Ecologie 

Hydrologie agricole 

Une coopdration interrdgionale dans 
le cadre de 1'OMVS est prdvue dans 
ces domaines. 

Elevage 

Pathologie animale 

Ce secteur, trbs important en 
Mauritanie, dispose d'une impor- 
tante documentation et serait pr6t 
&. une coopdration interrdgionale 
immddiate. 

Science alimentaire 

Nutrition 

Dans ce domaine trbs important la 
Mauritanie est trbs en retard. 
C'est donc l'un des nombreux do- 
maines oh tout est &. faire. 

Epiddmiologie 

Pathologie 

La Mauritanie sera dotde &. trbs 
court terme d'un Centre National 
d'Hygibne comprenant une structure 
s'occupant d'dpiddmiologie et de 
pathologie. 

Sciences Bconomiques 

I1 existe au sein du Ministere de la 
planification et du ddveloppement in- 
dustriel une Direction de la Planifi- 
cation et de la Recherche. En collabo- 
ration avec la Cellule de Planifica- 
tion des Nations Unies (projet MAU/11), 
cette Direction s'interesse &. toutes 
les disciplines retenues dans la ru- 
brique A.9, comme themes permanents 
d'dtude et de recherche. 

Sciences sociales et humaines 

I1 existe pour tous ces domaines, une 
possibilitd latente de coopdration, 
etant donnd la crdation rdcente de la 
Maison de la Culture. 
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B.3 

B.2 
et 
B.4 

B. 11 
et 
B. 12 

---- 

Zootechnie 
I1 existe au sein du Ministere du 
ddveloppement rural une structure, la 
Direction de 1'Elevage et des indus- 
tries animales qui serait h m8me d'dtu- 
dier des propositions de coopdration. 

Sylviculture, 

C.1.16 

Pscheries, fame et flore sauvages 

I1 existe au sein du Plinistkre du ddve- 
loppement rural une structure, la Direc- 
tion de 1'Amdnagement rural laquelle 
englobe le Service de la Protection de 
la Nature. Cette Direction serait h 
m8me d'dtudier des propositions de 
coopiration. 

Industries micaniques, 

Fabrication de produits en mdtal 

I1 existe au sein du Ministere de la 
Planification et du ddveloppement in- 
dustriel, m e  structure, la Direction 
de l'industrialisation, qui serait & 
m8me d'dtudier des propositions de 
coopdration. 

Au sein du Ministare de l'Equipement, les ser- 
vices mentiomis ci-dessous couvrent les trois 
domaines suivants : 

B. 15 

B. 14 

B. 17 

---- 

C.1.8 

Combustibles et dnergie : Direction de 
1'Energie et 1'Hydraulique 

Electronique et tdldcommunication : 
Direction de l'0ffice des Postes et 
Tdldcomunications 

atiment et construction : Direction 
de l'Habitat, de 1'UrbeLRisrne et de la 
Topographie. 

Services maritimes et ichtyolo- 
Biques 
Le Laboratoire National des Poches 
de Nouadhibou, rattachd h la Direc- 
tion des Pgches du Ministere de la 
Planification et du DBveloppement 
industriel est chargde, en colla- 
boration avec la circonscription 
maritime de Nouadhibou, de la poli- 
tique en matikre de recherche ocda- 
nographique et ichtyologique. Ells 
pourrait dtablir avec prdcision 

c.2.2 

et 
C.2.6 

(2.2.5 

c.2.7 

c.3.5 

l'ensemble des possibilitds de 
coopiration qui existent dans son 
domaine. 

Services intdressant la priserva- 
tion de la faune et de la flore 
sauvages 

Le Service de la Protection de la 
Nature, rattachd h la Direction de 
1'Amdnagernent Rural du Ministere 
du Ddveloppement Rural, assure la 
preservation de la faune et de la 
flore en Mauritanie. Ce Service est 
tout indiqud pour fixer les condi- 
tions de la coopdration dans ce do- 
maine . 
Centres de documentation scientifi- 
que et technique 

Bibliothbques scientifiques et 
techniques 

Le Ministere de la Culture et de 
1'Information vient d'inaugurer la 
Maison de la Culture qui regroupe 
differents services culturels tels 
que la Bibliothkque Nationale, le 
Musde National, le Centre National 
de la Recherche Scientifique. 

Services de traitement de l'infor- 
mation 
Le Ministere des Finances et du 
Commerce va incessamment installer 
un Centre d informatique (ordina- 
teur IBM) qui traitera l'essentiel 
de l'information en matiere finan- 
ciere et iconomique. 

Bureaux de ddp8t des brevets 
La Direction de l'industrialisation 
du Ministere de la Planification 
et du Ddveloppement industriel 
pourrait ddfinir les conditions 
dans lesquelles une coopdration 
serait envisagde en matiere d'in- 
formation industrielle et de tram+ 
fert de brevets. 

Collections giologiques 
Le Laboratoire National de Gdologie 
rattachd B la Direction des Mines 
et de la Gdologie, est l'organisme 
charge des collections gdologiques. 
I1 pourrait ddfinir les conditions 
de coopdration en matikre de Musie 
giologique. 
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C.3.6 Muskes scientifiques 
et 
c.3.7 Musees techniques 

Domaines neufs ou l'apport des pays 
dkveloppes sera prkpondkrante , les 
expositions et mus6es scientifiques 
et techniques sont a rattacher au 
Ministere de la Planification et 
du Dkveloppement industriel qui se- 
rait tout indique pour degager les 
conditions de leur creation et de 
la cooperation active avec les pays 
de longue tradition industrielle. 

c.3.9 Collections zoologiques 

La Direction de l'Elevage, en col- 
laboration avec la Direction de 
1 ' Am6nagement Rural (Service de la 
Protection de la Nature), pourrait 
degager les conditions d'une cr6a- 
tion d'un parc zoologique et ddfi- 
nir en msme temps les diff6rents 
aspects d'une coop6ration f6conde 
dans ce domaine. 

C.4.11 Laboratoires d'essais des materiaux 
(rdsistance et propridt6.s) 

Le Laboratoire National des Travaux 
Publics du Ministbre de 1'Equipe- 
ment est tout indique pour degager 
les differents aspects de la coop6- 
ration. 

c.5.3 Services relatifs aux techniques 
d'dducation 

Les Ministbres de 1'Education na- 
tionale ont trek un service de 
Planification scolaire, un service 
national p6dagogique et entre- 
voient la mise en place d'un em- 
bryon d' instituts d'enseignement 
superieur. I1 serait possible au 
Ministbre de 1'Enseignement sup& 
rieur de preciser les conditions 
rdelles d'une cooperation en ma- 
tihe universitaire. 

S E N E G A L  

Note explicative (1) 

Organisation pour la mise en valeur du fleuve 
SCnkgal (O.M.V.S. ) 

Au sein de cette organisation, le Sdnegal, 
le Mali et la Mauritanie coopbrent en plusieurs 
domaines. Pour le moment, les travaux de re- 
cherche et de developpement conjoints sont & 

la phase d'6tude. I1 existe un Secrktariat 
gdneral permanent & ~ ' O M V S  pour coordonner 
toutes les recherches et etudes menkes en 
commun entre ces trois pays. 

Les domaines de cooperation visent les 
points suivants : 

Recherche agricole (ou, plus exactement, 
determination et mise au point des methodes 
de mise en valeur agricole) : il s'agit de 
combiner les resultats de recherche acquis 
dans le cadre du bassin du Sbn6gal aussi 
bien que dans le monde entier, pour deter- 
miner les caracteristiques d'ensembles 
technologiques complets adapt6s aux condi- 
tions physiques et socio-Cconomiques de la 
vall6e du delta. I1 faudra ensuite appli- 
quer ces ensembles technologiques en les 
incorporant aux projets de developpement 
nationaux, tout en veillant h les readapter 
selon les conditions spdcifiques existantes 
pendant l'avancement des projets de d6ve- 
loppement. 

La mise au point des ensembles technologi- 
ques de base demandera m e  attaque pluri- 
disciplinaire disposant de moyens impor- 
tants. L'execution de ce travail, sipark- 
ment par chaque Etat, conduirait & des du- 
plications inutiles et coateuses. De sur- 
croft, il serait difficile h chaque Etat 
de mobiliser les ressources humaines n6ces- 
saires h une attaque pluridisciplinaire 
effective permettant des resultats rapides. 
La mise au point des techniques spdcifiques 
h appliquer dans chaque projet, ndcessite 
toutefois que ce travail soit Btroitement 
associe h l'effort de ddveloppement natio- 
nal accompli par chaque participant. 

I1 faudrait aboutir h une concertation mul- 
tinationale qui permette d'kviter la dupli- 
cation des programmes, de promouvoir et 
d'assurer l'utilisation g6neralisCe des 
rdsultats acquis, et de veiller & une bonne 
repartition des stations exPCrimentales le 
long du bassin du S6nBgal. 

Transport maritime : 

Problbmg poses par 1'6tude du fleuve 
SdnBgal et des equipements n6cessaires au 
transport fluvial et maritime. 

Energie et son utilisation : 

Les etudes de factibilitd sur les possibi- 
lites de production de l'dnergie sont ache 
v6es. Les 6tudes d'execution ne pourront 
toutefois d6marrer que lorsque le finance- 
ment des ouvrages sera assure. Dans le 
present programme, il s'agit essentielle- 



ment d'etudes multinationales sur l'utili- 
sation de l'dnergie. Les utilisations h 
des fins nationales seraient ddfinies par 
chaque Etat concern6 qui ferait des pro- 
positions pour inclusion dans un programme 
d'ensemble. La m$me approche pourrait Gtre 
envisagde pour les Btudes de ressources 
minihres qui sont pour l'instant mendes 
sous forme de projets nationaux. 

Les etudes d'amdnagement hydroagricoles : 
Quoique les projets de ddveloppement de la 
production agricole doivent 6tre essentiel- 
lement de caracthe national, il pourrait 
stre intdressant pour les Etats interessds 
de crder un bureau d'dtudes commun pour 
les amdnagements hydroagricoles. Ce bureau 
pourrait organiser des travaux conjoints de 
recherche, supervissr les 6tudes effectueea 
par les unites de recherche participates 
(par exemple , soci6tCs contractantes) et 
contreler 1'6tat d'avancement des travaux. 

Diverses autres dtudes : lides au ddvelop- 
pement intdgrd du bassin du fleuve Sdndgal: 
sociologique, mddicinal, industriel, etc. 

Note explicative (2) 

Coopdration avec le ZaTre : recherches sur 
l'dnergie nucldaire : 

Le ddpartement Carbone 14 de 1'IFAN (Uni- 
versitd de Dakar) ddsire cooperer avec le 
Centre Nucleaire de TRICO, Kinshasa, place sous 
la tutelle du Ministere de 1'Energie. Le C 14 
dispose d'un important matdriel de mesure 
d'dnergie nucldaire et procede quelquefois % 
oertains essais et mesures atmosphdriques. 

Note explicative (3) 

Coopdration avec la C8te d'Ivoire : 

Une deldgation ivoirienne du Ministhe de 
la Recherche Scientifique a sdjourn6 h Dakar 
du 10 au 17 fdvrier 1973 dans le but de jeter 
une base de coopdration scientifique et techno- 
logique entre la C8te d'Ivoire et le Shndgal. 
Cette d6marche fait suite h la visite officielb 
du Pdsident Ldopold SQdar en C8te d'Ivoire en 
1972. Comae il est possible de le constater, 
dans les r6ponses du SBnegal aux matrices A et 
B, la cooperation avec la C8te d'Ivoire con- 
cerne plusieurs secteurs mais priorit6 sera 
donnde h l'agriculture et & l'dlevage. 
Une concertation permanente sera dtablie 
entre les deux organismes charges de coordon- 
ner les travaux de recherche dans les deux 
pays. 

Notes explicatives (4) et (6) 
Le SBnBgal souhaite cooperer avec le 

Nigdria par des Bchanges d' informations entre 
les instituts de recherche des deux pays. 

Note explicative (5) 
Coopdration avec le Niger : Recherche sur 
l'utilisation de l'dnergie solaire 

L' Institut de Physique Mdteorologique 
(Facultd des Sciences, Universitk de Dakar) 
fait des recherches sur l'utilisation de 
l'knergie solaire. Cet Institut souhaite 
cooperer avec l'0ffice de l'dnergie solaire 
(ONERSOL) de Niamey (but : des dtudes con- 
jointes concernant une meilleure rentabilite 
de la pompe solaire). 

Dans le domaine de l'agriculture et de 
l'dlevage, des dchanges d'informations doi- 
vent 6tre organisds entre les services techni- 
ques du Niger et du Sdndgal. 

Note explicative (7) 
Coopdration avec la Haute-Volta : 

de la Rdpublique de Haute-Volta, rdpondant h 
1' invitation de Monsieur Ldopold Sdar Senghar 
Prdsident de la RQpublique du Sdndgal, a ef- 
fectud une visite de travail au Sdndgal du 12 
au 15 f6vrier 1973. Les deux parties ont con- 
clu un accord tendant & renforcer leur rela- 
tion en vue de favoriser davantage leur coop& 
ration dans les domaines scientifiques et 
techniques. 

Le President Sangould Lamizana, President 

Note sur la coop6ration avec la Gambie 
Recherche Gdnie Hydraulique, Industriel et 
des Transports : 

lo-gambien les deux ddlegations ont procddd 
& l'examen du projet relatif aux Btudes hydro- 
logiques et topographiques du bassin du fleuve 
Gambie. Le Comitd a demand4 B la firme con- 
tractante de poursuivre des etudes qui permet- 
tront aux deux gouvernements de conna4tre les 
possibilitds et les effets de l'mdnagement du 
fleuve, pour la mise en valeur du bassin 
entier et dans l'intdr6t des deux parties 
concerndes. 

deux parties ont convenu de terminer la phase 
d'dtudes le plus rapidement possible. Le 
Cornit4 a en outre insist6 sur la ndcessitd 
d'entreprendre dans les plus brefs dBlais 
des dtudes pour la construction de la route 
Bignona-Brikene. 

Pendant la $&me session du Cornit6 senega- 

Au sujet du futur pont transgambien les 
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Note sur la cooperation avec le Nigeria 
Recherche dans les domaines des sciences de 
l'ingknieur et des sciences agricoles : 

Le Skn6gal souhaite cooperer avec le 
Nigeria en echangeant des informations entre 
les instituts de recherche et en organisant 
des reunions professionnelles et autres con- 
tacts intellectuels entre les chercheurs et 
les executeurs des projets de recherche. 

Mote generale sur la cooperation avec d'autres 
pays 

La cooperation avec d'autres pays est vi- 
vement souhaitee, aussi, ne serait-ce quesous 
l'angle d'informations scientifiques entre 
pays africains voisins qui s' ignorent genera- 
lement sur le plan scientifique. 

Note sur la cooperation avec le Conseil afri- 
cain pour l'arachide 

l'aflatoxine devrait &re Blabor6 au sein du 
Conseil africain de l'arachide. Avec 1'6lar- 
gissement de la CEE, les pays africains fran- 
cophones et anglophones pourraient cooperer 
pour la mise en oeuvre de ce projet qui serait 
susceptible d'8tre finance par le FED. L'Ins- 
titut de Technologie Alimentaire de Dakar 
pourrait servir comme centre de recherche 
r6gional. 

Un projet rkgional de recherche sur 

Note sur la coop6ration avec 1'Institut 
International d'Agriculture Tropicale, Ibadan 

Les travaux de 1'Institut International 
d ' Agriculture Tropicale (IITA) pourraient 
intkresser le Senegal. Un dchange d'informa- 
tions concernant les resultats de la recherche 
est souhaitb. 

Note g&drale concernant l'Universit6 de Dakar 

Au sein de 1'Universite de Dakar, il 
existe diverses unites scientifiques qui co- 
operent avec d'autres universites africaines. 

L' Association scientifique de l'0uest 
africain (WASA) est une association qui a 6th 
cr%e il y a une dizaine 
regroup6 au debut les associations scientifi- 
ques du NigBria, du Ghana et du Sierra-Gone. 
Ces associations nationales sont constituees 
de chercheurs h titre personnel, leur vocation 
etant l'encouragement de la recherche scien- 
tifique et la comprehension et la diffusion 
de la science en Afrique de 1'0uest.La WASA 
a pour but de faciliter les contacts entre 
ces associations nationales en publiant un 

d'annees et qui a 

journal et en organisant des conferences 
scientifiques. La revue de la WASA parart 
rdgulierement depuis 1961 en abordant sur- 
tout les aspects de la recherche universi- 
taire. Des conferences ont eu lieu tous les 
deux ans successivement au Nigeria, au Ghana 
et en Sierra Leone (Freetown). A cette der- 
nibre conf6rence assistaient certains cher- 
cheurs de l'Universit6 de Dakar, de l'IFAN, 
de 1'ORSTOM Sdn6gal et C8te d'Ivoire. Ce fut 
l'occasion pour de nornbreux anglophones de 
decouvrir qu'il y avait de trbs nombreux or- 
ganismes de recherche en Afrique francophone. 

A un conseil d'administration de la WASA, 
les representant des pays anglophones ont 
emis le souhait de voir se constituter des 
associations de chercheurs dans les pays 
francophones, avec affiliation h la WASA 
de faGon & perrnettre de reels 
&changes d'informations scientifiques entre 
pays africains voisins qui s'ignorent genera- 
lement sur le plan scientifique. Afin de fa- 
ciliter cet elargissernent de la WASA, les 
responsables anglophones dkcidaient d'editer 
leur bulletin en langue anglaise et frangaise 
et de lui dormer un titre double, en ajoutant 
en franFais "Journal de 1'Association scien- 
tifique de l'0uest africain". Depuis 1967, 
c'est m fait acquis. En 1967, une associa- 
tion scientifique de C8te d'Ivoire a et6 
cr&e et, en avril 1968, la conference gin&- 
rale de la WASA a eu lieu avec un trhs grand 
succks en Abidjan. En 1970, m e  section s6n6- 
galaise de la WASA a et6 cr66e. Celle-ci a 
participe h la conference au Nigeria en avril 
1970. Le Seeretaire g6n6ral de la section 
s6n6galaise est le Doyen de la Faculte des 
Sciences. 

et efficaces 

Note g8n6rale concernant la cooperation dans 
le domaine des sciences sociales 

U s  membres du Conseil International de 
la Philosophie et des Sciences Humaines dksi- 
rent developper sur le plan international la 
cooperation de la philosophie des sciences 
humaines et des disciplines connexes et de 
servir par lh la recherche au moyen d'un or- 
ganisme approprik. Le Ddlegud regional pour 
1'Afrique est le Professeur A. N'Daw, chef du 
departement de la philosophie h 1'Universitk 
de Dakar. 

Ces membres estiment ndcessaire d'organi- 
ser, en vue de la confrontation des rksultats 
obtenus, l'interpbnktration des recherches 
portant sur la philosophie, les sciences 
humaines et des disciplines connexes. 11s 
considerent qu'une etude comparative appro- 
fondie des civilisations mettra en evidence 
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la richesse et la dignitd de chacune des cul- 
tures nationales et, par 18, leur droit h un 
commun respect. 11s sont persuadds qu'une 
meilleure connaissance de l'homme, de se8 
instincts, de ses m e u m  et de son compor- 
tement individuel et collectif, est la con- 
dition indispensable du rapprochement des 
peuples en ce qu'elle fait apparaetre la 
concordance des aspirations essentielles de 
l'homme en msme temps qu'elle inflige aux 
prdjugds de race la condamnation la plus d6- 
cisive. 11s sont conscients de l'intdre^t 
qu'il y a ?i aider chaque fois que possible la 
rialisation de l'unitd morale et spirituelle 
de l'humanitd. 

C'est sur la base de ces considdrations 
que la Confrirence des Directeurs d'Institu- 
tions de Recherche Economique et Sociale en 
Afrique (1) s'est tenue h Dakar du 29 janvier 
au ler fdvrier 1973. Durant cette rdunion, il 

que la Confrirence des Directeurs d'Institu- 
tions de Recherche Economique et Sociale en 
Afrique (1) s'est tenue h Dakar du 29 janvier 
au ler fdvrier 1973. Durant cette rdunion, il 
a dtd beaucoup discutd de la coopdration in- 
ternationale africaine, de la mise en oeuvre 
de la cooperation rdgionale : 

- application par les instituts de leurs 
Asultats de recherche ; 

- rdunions professionnelles ; 
- contacts intellectuels avec chercheurs 
et exdcuteurs de projets. 

Avec l'augmentation sensible en qualitd 
et en quantitd des instituts de recherche 
dans les pays africains, il sera peut-Qtre 
bient6t possible d'envisager sdrieusement des 
programmes de recherches rdgionaux. Le Secrd- 
tariat permanent de la CODESRIA est assurd 
provisoirement par 1'Institut Africain de 
Ddveloppement Economique et de Planification 
(IDEP), Dakar. 

SUDAN / somm 

I. CO-OPERATION WITH AFRICAN COUNTRIES 
IN THE FIEXD OF ANIMAL RESOURCES 

A. EXISTING PROJECTS 

(a) Near East Animal Health Institute 

East Countries - Iran, Iraq, Lebanon, Sudan 
and Egypt. The objective of the project is 
the establishment in each of the five 

Regional project undertaken by five Near 

(1) connue ddsormais sous le sigle : CODESRU. 

countries of an Animal Health Institute for 
research into the control of the local animal 
diseases of major economic importance. 

In the Sudan, a laboratory was establiskd 
and equipped for research on contagious b o b  
pleuropneumonia and contagious canine pleuro- 
pneumonia. Considerable work was done on the 
development of a lyophilized egg adjuvant 
vaccine. 

The sponsoring agency is the United 
Nations Development Programme. Coordination 
on a regional basis is carried out by an 
office located in Beirut, Lebanon. 

Libya and Somalia are members of the Near 
East Region of FAO. They could also benefit 
from this Project which is now being extended 
as : Near East Animal Health and Production 
Coordinating Unit. 

(b) Joint Project no 15 
The objective of this project is the 

control and eradication of Rinder Pest Diseafs 
from several African countries, including the 
Sudan. 

The D.R. of the Sudan joined phase IV of 
the project which continued for three years 
(1969-1972). Countries involved in this 
phase, besides the Sudan, are Ethiopia, 
Somalia, Kenya, Uganda and Tanzania. The 
policy is to vaccinate cattle, all ages, with 
tissue culture vaccine, for three successive 
years. The sponsoring agency in the OAU/STRC. 
Technical Aid from the UK has been obtained 
to support this activity. The project is still 
operating and it is believed that cooperaticn 
between the Sudan and its neighbours - namely 
Chad, Uganda, Kenya and Ethiopia - must 
continue for a long time to come in connecticn 
with rinderpest control. 

Another disease on which a joint effort is 
being arranged by OAU is contagious bovine 
pleuropneumonia. In this field, cooperation 
between Sudan, Chad, Uganda, Kenya and Ethiopia 
is essential. 

B. FUTURE PROJECTS 

(a) Animal Production 

Cooperation with Egypt and Kenya in pro- 
posed, is the fields of Animal Production and 
Animal Selectfon. These fields, in our opinion, 
are very wide and cover breeding, development 
and selection of suitable breeds ; the use of 
information concerning artificial insemination; 
and experience gained in these fields. 
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Priority: Medium. 

(b) Fisheries and Wildlife 
Cooperation is required with Egypt in the 

following : Utilization of fish resources - 
including fish finding, fish processing, and 
fish boats and gear. Field of activity : Red 
Sea and Lake Nubia. 

Priority : High. 

(c) Wild-life Conservation and Management 
Suggest cooperation with Uganda (High prio- 

rity) , Ethiopia (Medium priority) and Central 
African Republic (Medium priority). 

11. POSSIBLE COOPERATION WITH AFRICAN 
COUMTRIES M THE FIELD OF FOOD 
~~ 

IMDUSTRIES 

1st Priority : - Egypt 
Egypt is well advanced in the 
field of food industry 
research and production. It is 
advanced in fruits and vege- 
tables, starch and its by- 
products, brewer, baking, 
sugar and confectionaries, etc. 
It has 20 institutes for food 
industry. 

- Niger 
Niger, where SADIAMIL and 
SOTRAMIL are located, is well 
advanced in the field of 
cereal processing in research 
and application. 

2nd Priority : - Kenya 
Kenya is advanced in the 
field of export of fresh 
fruit and vegetables, canned 
pineapple ; meat processing ; 
and industry of canning and 
de hydration. 
- Nigeria 
Nigeria is advanced in the 
field of oil processing. It 
has 19 institutes working on 
food and food-related 
re search. 

- Ivory Coast 
Ivory Coast is advanced in 
processing of cocoa and it 
has 11 institutes working on 
food and food related 
research. 

3rd Priority : - Ethiopia 
Ethiopia is advanced in 
export of fresh fruits and 
vegetables, processing of 
coffee. It is a good market 
for Sudanese cereals due to 
similar food habits. 

- Algeria 
Algeria is advanced in the 
field of wines industries. 

- Somalia 
Somalia has good experience 
in the field of export of 
fresh fruits, especially 
bananas, 

111. 

The building of the High Dam and the for- 
mation of Lake Nasser and its extension into 
the Sudan, Lake lubia, has had, as a conse- 
quence, the upsurge of new health hazards of 
some considerable magnitude, most important of 
which is the Dossible invasion of the lake by 
Anopheles Gambiae from the Sudan. A. Gambiae 
is a notorious mosquito and has in fact invaded 
Egypt as a ubiguitous mosquito twice in the 
last two decades. In 1942, it caused a severe 
epidemic of malaria in Upper Egypt causing one 
million cases. The death rate in that outbreak 
was greater than that due to cholera in 1947. 

The second time was in 1950 when it wa6 
eradicated very efficiently from Upper Nubia. 

Therefore, as a result of a recommendation 
by the World IIealth Organization, coordination 
was established in the control of A. Gambiae 
between the Sudan and Egypt. Consequently, 
there is now a project in which both countries 
are cooperating by surveying the entire lake 
every few months. 

There is a bilateral agreement that all 
the area North of Abu Fatma should be kept 
free of A. Gambiae. 

I. Institutions : Regionrl Planning of 
Aswan : through the Medical Entorology 
Research Institute Dokki, Cairo, and 
the Medical Entomology B M c h  of the 
Central Health Remarah hborrbries , 
Khrrtour, Sudan, POB287. 
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ii. The researchers on the-tian side 
are : 

Dr. Amin Musa Gad Ph. D. Medical 
Entomology Research Institute , 
Dokki, Cairo. 
Mr. Abdulla Said B.Sc. Agriculture, 
Lake Nasser Development Centre , 
Regional Planning of Aswan. 

- 

iii. The researchers on the Sudanese side 
are : 

Dr. Osman Mohmed Abdel Nur, Ph. D. 
Mr. Mustafa Beshir, M.Sc. 

- 

The agreement was negotiated in 1970, and 
resulted in a protocol which was ratified by 
both governments in the same year. The,survey- 
ing is carried out by scientists from both 
countries concurrently and as one group. 

It takes the form of lake-wide surveys of 
mosquitoes and other insects, with particular 
reference to A. Qambiae. 

From time to time these teams are joined 
by the Director of Malaria Control, United 
Arab Republic of Egypt, and the Province 
Medical Officer of Health Northern Province, 
Sudan, as administrators. 

T O G O  

MATRICE A 

Note explicative (1) 

Inforrnatique et statistique gdndrale. 
Pour aes deux disciplines, une forme de 

coopdration existe ddjb entre les Etats mem- 
bres de l'OCAM, par la crdation de 1'Institut 
d'Informatique de Libreville. Le ZaTre est 
associb h ce projet (ancien membre de l'OCAM, 
et par le fait que le premier directeur de 
cet Institut est un citoyen de nationalitd 
ZaTroise). M. Thdodore Kponton et M. Nazaire 
Freitas sont les spdcialistes togolais de la 
statistique et participent souvent aux tra- 
vaux de cet Institut. 

Dans le domaine de l'Electronique, il 
existe au Ghaxn, une industrie de montage 
d'rppareils dlectroniques, la Ghana Sanyo, en 
association avec le Japon. Le march6 togolais 
&ant fourni d m s  ce doinaine par une autre 
importante firme japonaise, SOLJY, on peut 
noter qu'une perspective de coopbration 
Ghana-Togo existe, avec 1 'appui strat6gique 
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du Japon, dventuellement en association avec 
la Rdpublique fdddrale d' Allemagne. 

Note explicative (2) 

Dans le domaine de la Physique, des con- 
tacts ont 6th pris entre #. Albert Kekeh 
(Togo, Directeur de 1'Ecole des Sciences de 
1'Universitd du Fidnin) et M. Abdou Moumouni 
(Niger) lors de la Confdrence de 1'OCAM tenue 
b Lon6 (Avril 1972). Les conversations ont 
6th =des sur une dventuelle coopdration, sur- 
tout dans Le domaine de l'dnergie solaire. 

' 

Note explicative (31 

En ce qui concerne la CNmie, lide aux 
recherches sur la pharmacopde africaine, le 
Ghana et le Nigeria paraissent beaucoup en 
avance. En 1970, un docteur en chimie, 
M. Gerson Hodouto, chef du laboratoire de 
recherche de Togopharma, s'est rendu & Ibadan 
(Nigeria) pour assister en tant qu'observateur 
h la 76me Confdrence biennale de la WASA. I1 
a pu prendre contact avec le professeur Ekong 
(Universitd d'Ibadan) et de collbgues Venus 
du Ghana. 

Une seconde liaison est assurde par M.Sam 
Messan Adjamgba, Universitd du Ghana, Legon, 
et 1'Universitb du Snin. 

Au Togo &me, les autoritds nationales ont 
construit un laboratoire de recherche ax6 prin- 
cipalement sur la Pharmacopde africaine, et un 
texte est h l'dtude pour la creation d'un 
Centre de Recherche sur la Mddecine Tradition- 
nelle Africaine. Chimistes, botanistes, mdde- 
cins, pharmaciens et autres spicialistes auront 
alors un cadre de travail addquat. La coopdra- 
tion amorCde en 1970 et 1971 avec le Ghana et 
le Nigdria ne pourra qu'aller en profondeur. 
Les efforts mentionnbs ci-dessus doivent Qtre 
naturellement doublds d'une coop6ration dans 
le domaine de la Microbiologie. 

Zoologie. Une unitd de recherche est actud- 
lement forrnde b l'Universit6 du Bdnin autour 
de M. Robert Bourgat, et de Mme Marie-Louise 
Salami, et porte sur la parasitologie. I1 exis- 
te donc une base nationale de coophation qui 
pourrait intdresser des coll&gues de5 universi- 
t8s de pays liraitrophes. 

logiques ont dtd depuis longtemps ddjh entre- 
prises dans cherque dtat d'Afrique dbs les dd- 
buts de la colonisation. I1 existe donc dans 
chaqua pays une dquipe et un service de recher- 
ches gdologiques et minihres. Au Togo, les $60- 
logues du Bureau de Reoherches Gdologiques et 

Gdologie et Pbdologie. Les recherches gdo- 



Flinihres (EBGM) constituent une solide ossature. 
Des dquipes dquivalentes existent deja dans les 
pays limitrophes (Ghana, Haute-volta, Niger). 

G6ophysique. Le Centre d'0bservation de 
1'0RSTOM du Senegal est charge du Togo. I1 
existe, de ce fait, une base de cooperation 
Togo-Sdndgal-France (par le canal de 1'ORSTopI). 
I1 s'agira d'exploiter cette base de coopera- 
tion. 

Note explicative (4) 

Come dans le domaine des recherches geo- 
logiqiles, une tradition identique s'est instal- 
lee en matibre de recherches hydrologiques. 

Par ailleurs, un cornit6 hydraulique inter- 
dtatique a 6td er66 entre certains Etats 
d'Afrique de l'0uest d'expression frangaise. 
Le sibge de cet organisme est B Ouagadougou. 
Ce Conseil dispose, dans chaque Etat, d'un 
Comitd de I'Eau. Au Togo, le Cornit6 de 1'Eau 
est prdsidd par un reprdsentant de 1'Arrondis- 
sement de 1'Urbanisme et de 1'Hydraulique au 
Ministbre des Travaux Publics et comprend des 
repdsentants des autres Ministbres. L'exis- 
tence dans chaque Etat, de tels comites, super- 
vises par un Conseil regent, b. Ouagadougou, 
constitue incontestablement une infrastructure 
operationnelle de cooperation dans cette ma- 
tiBre. 

11 existe au Togo, un Centre RBgional de 
Formation pour 1'Entretien Routier (CERFER) 
commun aux pays du Conseil de 1'Entente 
(Dahomey, C$te d' Ivoire, Niger, Togo, Haute- 
Volta) auque1 participe le Zarre. Ce centre 
forme les conducteurs d'engins lourds du Gdnie 
Civil. 11 reste B exploiter cette infrastruc- 
ture, financ6e avec le concours de 1'US-AlD. 

I1 existe 6galement au Togo le Centre de 
la Construction et du logement, ktabli avec le 
concours du PNUD. Ce centre, O?I s'est consti- 
tu6 ddjB une dquipe de chercheurs (chimistes, 
physiciens, ingenieurs) en se developpant, 
pourrait avoir une vocation internationale. 

Gdnie des Transports. Le Service des Trans- 
ports Routiers existe au Togo. 11 travaille en 
dtroite collaboration avec des homologues des 
pays du Conseil de 1'Entente. 

En ce qui concerne les Sciences Agricoles, 
en gendral, les observations dejb faites sont 
valables : existence d'equipes d6jb fort an- 
ciennes ; existence dans les pays limitrophes, 
d'equipes similaires. 

Par ailleurs, tous les dornaines relatifs 
aux sciences agricoles n'ont pas atteint le 
m8me degrd d'orgmisation. C'est ahsi que 

dans le domaine de la viande, le Fonds de Ga- 
rantie des emprunts du Conseil de 1'Entente 
permet d'envisager d'importants programmes de 
coopdration. 

Les efforts deployes par ce Fonds pr6sagent 
une cooperation fructueuse dans le domaine des 
sciences agricoles, en collaboration notamment 
avec 1'US-AID. 

Note explicative (5) 

En dehors des considerations gdnerales ddj& 
faites, il faut noter que dans le domaine des 
Sciences mbdicales, les organismes interna- 
tionaux tels que l'OMS, 1'UNICEF en unifiant 
leurs interventions, aident les Etats Membres 
B une collaboration plus active. 

En outre, le Togo et le Ghana viennent de 
signer un accord de cooperation dans le domaine 
de la Sant6 Publique et de la Recherche Mddi- 
cale (30 mars 1973). 

Note explicative (6) 

Le Departement d 'Archeologie de 1'Universi- 
t6 du Ghana fait des travaux importants et ses 
resultats pourraient 6tre exploitds par le Togo 
dtant donne la similitude des sites. Cependant, 
l'expdrience des autres pays en la matibre, 
(Mali, Haute-Volta, Nigeria.. ,) ne doit pas 
8tre negligde. 

Dans le domaine de 1'Anthropologie Cultu- 
relle et Sociale de 1'Ethnologie de l'Histoire 
de l'Fifrique, de 1'6tude des langues nationa- 
les, de la Sociologie, il existe le Centre 
Regional pour la Tradition Orale (CRDM) crdd 
k Niamey. Ce centre, qui a une vocation re- 
gionale, a pour but de coordonner les travaux 
de recherche des chercheurs des pays conoernes. 
Etabli avec l'assistance de l'Unesco, le cen- 
tre est rdgi par une convention ratifide par 
le Togo. D'ores et ddjk, deux chercheurs togo- 
lais travaillent partiellement sur un program- 
me qui a re$u l'accord du CRDTO. 

Demographie et Population. Dans le cadre 
de la cdldbration de l'annee 194 come annee 
de la population, un certain nombre de seminai- 
res r6gionaux sont organises avec l'assistance 
d'organismes de pays industrialishs. C'est 
ainsi qu'un seminaire a et6 organise B Accra 
(Ghana) en janvier avec la participation de 
chercheurs des pays limitrophes avec l'assis- 
tance du Carolina Population Centre (Univers- 
of North Carolina & Chapel Hill). Une Table 
Ronde a 6te premie B Lomd (30 juillet - 3 aoot 
1973) par le CODESRIA (Conseil pour le Ddvelop- 
pement de la Recherche Economique et Sociale 
en Afrique, Dakar). 
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Enfin, des programmes spdcifiques sont en 
cours ou B l'dtude qui associeront des cher- 
cheurs togolais avec la participation de cher- 
cheurs d'organismes dtrangers (Carolina Popu- 
lation Center.CICFlED - France). 

Notes explicatives generales 

a) Economie politique : 

L'existence de la Banque Centrale des 
Etats de 1'Afrique de l'0uest BCEAO, est un 
moyen de coopdration entre Etats Membres. 

, 

Dans le cadre de l'OCAM, les Etats mettrd 
au point un plan comptable comun des pays de 
cette organisation inter-africaine. Au Togo 
c'est 1'6quipe du Service de la Statistique 
qui est chargee de cette matihre. 

b) Sciences humaines et sociales : 

I1 existe un projet de l'Unesco pour la 
cr6ation en Afrique du Sud du Sahara, d'un 
Centre de Recherche et de Coordination dans 
les Sciences sociales. A la Conference au 
Sommet de l'OCAM, tenue B Lomd en avril 1972, 
le Togo a pose sa candidature pour abriter ce 
futur centre et a demand6 aux Etats Membres de 
soutenir sa candidature B la Confdrence gdn6- 
rale de 1'Unesco lorsque cette question vien- 
dra h l'ordre du jour de la Confdrence. 

Auparavant, en f6vrier 1971, le Togo, 
avec l'assistance de 1'Unesco a organise une 
Table Ronde sur le r81e des sciences sociales 
et humaines dans le ddveloppement. La Table 
Ronde a soutenu l'idde de la cdation d'un 
Centre de Coordination, de Documentation et de 
Recherche en Sciences Sociales en Afrique. 

Par la suite le gouvernement togolais, 
avec la participation de l'Unesco a organise 
une seconde Table Ronde sur la Planification 
des activitds de recherche en Sciences Socia- 
les en Afrique, du 3 au 10 Octobre 1972. La 
Table Ronde de Lomd a ddfini un programme de 
recherche et exprimd son point de vue selon 
lequel l'objectif B long terne est la chation 
en Afrique du Sud du Sahara d'un Centre de 
Recherche de Documentation de Coordination en 
Sciences Sociales. A la l7bme Conference gdnd- 
rale de l'Unesco, le Mnistre Togolais de 
1 'Education Nationale a officiellement posd 
la candidature du Togo pour abriter ce futur 
centre. Le Togo s'offre par condquent, dans 
ce domaine, come pays ouvert a la coopdration 
scientifique internationale. 

c) Sciences de 1'Education : 

Au niveau de l'enseignement supdrieur, un 

Conseil Africain et Malgache de 1'Enseignement 
Supdrieur, sihgeant h Ouagadougou (Haute-Volta) 
tente de dsoudre les problhmes posds par 
l'hanaonisation des enseignements, l'dquiva- 
lence des diplhss, dans les Etats membres. 

MATRICE B 

Note explicative generale pour la section 
"~.i AGRICULTURE" 

Pour les 4 domaines considdrds (Produc- 
tion Agricole, Irrigation et Drainage, Hygikne 
Anirmale et Lutte oontre les Maladies, Produc- 
Animale) 
coopdration : le Conseil de 1'Entente et le 
Fonds de Garantie qu'il a crdd. Des aceords 
ont Btd signds par les cinq partenaires entre 
eux, et avec less Etats-Unis notamment pour 
1 ' encouragement de la production aninale. 

il existe une base sdrieuse de 

Production d'ewrais. L'exploitation des 
phosphates de KPEME sur la c6te togolaise est 
une occasion pour ddvelopper la coopdration en 
matihre de production d'engrais. M6me si h 
l'dtape actuelle, le phosphate est exportd, h 
l'dtat brut ou semi-traitd, la richesse du 
minerai, l'importance des rdserves font augu- 
rer la possibilitd de creation d'industries 
chimiques, notamment dans le domaine des en- 
grais. Cette coopdration pourra inthresser 
tous les pays limitrophes. A l'dtape actuelle, 
les possibilitds de coop6ration n'ont pas 6td 
dtudi6es B fond. 

En matihre de pe"che, la coopdration 
germano-togolaise est trbs active. 

Le Fonds de Garantie des emprunts du 
Conseil de 1 'Entente s ' interesse particulik- 
rement au problbme de la viande. 

Dans le domaine de l'industrie textile, 
les recherche6 entreprises par 1'IRCT (Ins- 
titut de Recherche sur le Coton et les Tex- 
tiles) occupent une Rlace importante. L'IRCT 
est un organisme de recherche et de coopdra- 
tion franco-togolaise (chercheurs frangais et 
togolais, contribution financihre des deux 
pays). Par ailleurs, l'industrie textile togo- 
laise de Dadja, vers le centre du pays, est 
une entreprise de la cooperation germno-togo- 
laise. Les tissus produits par cette entre- 
prise ont conquis le march6 togolais en tissus 
imprids. 

lote explicative (7L 

L'exploitation des carribres a domd lieu 
au Togo h la naissance de grandes entreprises 
telles que la CIMAQ (Ciment d'Afrique Occiden- 
tale) en coopdration avec la C6te d'Ivoire et 
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la France. C & e  entreprise pourrait approvi- 
sionner, plus tard, les pays voisins en ciment 
(Ghana, Dahomey, Nigbria, Haute-Volta). 

Par ailleurs, le marbre a donnd naissance 
& la SOTOMA, Socidtb Togolaise de Marbrerie, 
entreprise dgalement florissante qui exploite 
le marbre togolais. 

L'exploitation de ces diverses carrieres 
peut atre le point de depart d'une cooperation 
fructueuse entre le Togo et les pays voisins. 

Note explicative (8) 

Grhe & la cooperation canadienne, 1 ' bner- 
gie hydro-8lectrique fournie par le barrage 
d'Akossombo sur la Volta (Ghana) alimente ac- 
tuellement le Togo et le Dahomey. La construc- 
tion des lignes haute tension pour le trans- 
port de l'dnergie a donne l'occasion & une 
fructueuse collaboration des trois pays : 
Ghana, Togo et Dahomey. Dans la perspective 
d'une impulsion & donner & la recherche une 
coopdration peut avoir lieu sur la base des 
relations deja Gtablies. 

Note explicative (9) 

Un projet d'utilisation de l'dnergie so- 
laire a 6tB soumis pour financement au PNUD 
par le Niger. Le principal responsable du 
projet est M. A W o u  Moumouni. I1 a pris con- 
tact au Mali, en Haute-Volta, au Togo et au 
Dahomey pour que ces pays soient associds au 
projet. Le Dr. Albert Kekeh, Directeur de 
1'Ecole des Sciences de l'Universit6 du €?&in 
a dt6 vivement intdress6 par la suggestion de 
W. AWou Moumouni. 

Raffinerie de petrole. I1 existe un pro- 
Jet de raffinerie de gtrole au Togo. La pose 
de la premiere pierre-a eu lieu en-Mai 1973. 
C'est un projet dont la realisation est finan- 
cbe par les parties int6ressees (Togo, 
Royaume-Uni et Etats-Unis d' Amhrique, Republi- 
que federale d' Allemagne). 

Construction d'adroports. Un certain nom- 
bre de pays africains sont groupds au sein de 
1'ASECNA (Association pour la Sdcuritd de la 
Navigation Abrienne). C'est sous l'dgide de 
cet organisme que sont conpus les programmes 
de construction et de gestion des aerodromes 
des pays membres. 

Installations portuaires. Le port autonome 
de Lome est construit dans le cadre de la 
coopCration germano-togolaise. 

La route internationale Lomd-Haute-Volta 
se construit dans le cadre d'un pr6t du Fonds 
Europeen de D6veloppement. 

MATRICE C 

Notes explicatives diverses 

a) L' Institut Gdographique National 
(France) est l'organisme qui s'occupe des 
services de cartographie dans la plupart des 
pays francophones d' Afrique de l'ouest, dont 
ie Togo. 11-y a egalement 1'ORSTOM. Des ser- 
vices analogues existent dans les etats afri- 
cains anglophones (Ghana, Nigeria). Les ser- 
vices de cartographie etablis par des insti- 
tutions americaines, et interessant l'bfrique, 
existent tigalement. Ce sont l& des bases d'une 
cooperation, bases qui pourraient Gtre utile- 
ment exploitdes. 

b) I1 existe & Niamey le Centre Rdgional 
de Documentation et de Recherche sur la P a -  
dition Orale, regroupant les pays qui ont 
Blabor6 un programme dit "plan Coordonn6 de 
Ouagadougou'' amende k Niamey (juillet 1970). 
Le CRDTO offre son cadre & la cooperation des 
chercheurs desireux d'ex6cuter des programmes 
de recherche concernant la collecte sur la 
tradition orale. Le centre fonctionne avec 
l'assistance des gouvernements africains et 
1 'Unesco. 

Le Togo a ratifi6 l'accord crdant le 
CRDTO. 

c) Centres de Conferences. Le Togo, gr&e 
B une infrastructure h6teliBre moderne, grhe 
& des installations de traduction simultande 
dquip6es (k Lo&, il existe une salle de 
3.000 places avec les dquipements d'8coute 
pour 800 personnes, et une seconde salle de 
50 personnes dquipee 
rences), B une infrastructure concrite pour 
la cooperation internationale. Du reste, des 
d6marches sont en cours avec le Coordinateur 
du CODESRIA (Conseil pour le DCveloppement 
des Instituts de Recherche en Afrique : IDEP, 
Dakar) afin de voir si Lomd ne pourrait pas 
&re choisi come plaque tournante des reu- 
nions de travail du CODESRIA, dtant donn6 
qu'en plus du caractere fonctionnel des ins- 
tallations de Lomd, le Togo occupe une posi- 
tion gdographique centrale pour plusieurs 
pays africains, et cela comporte un atout 
financier non ndgligeable. Les frais de trans- 
port vers le Togo des participants & ces oon- 
fdrences constituent dgalement un stimulant : 
il est plus cher d'aller vers un bout de 
1'Afrique que de converger vers un pays ayant 
une position gdographique centrale. 

pour les petites conf6- 

d) Service de traitement de l'information. 
I1 existe dCjB, au niveau des pays de l'OCAM, 
une coopdration dans le domaine de 1'Informa- 
tique (le Centre de Libreville au Gabon). 
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De plus, le d6l;ouillement et l'analyse des 
rdsultats du recensement gdndral de la popula- 
tion de Mars 1970 au Togo a posd des problkmes 
B ce pays. Des arrangements ont dtd conclus 
et, grPce B la coopdration des services de 
1'Universitd du Ghana & Legon, le traitement 
des donndes pourra &re fait. On pourrait dd- 
velopper et gdndraliser cette expdrience de 
coopdration dans le domaine du traitement de 
1'information. 

Note explicative (10) 

a) Information bibliographique. Une petite 
experience d'dchange d'information bibliogra- 
phique existe & titre individuel entre des 
chercheurs togolais et dahomdens (Instituts 
de Recherche Appliqude du Dahomey), et 
togolais et ghandens (Universitd du Ghana, 
Legon : Institute of African Studies, Depart- 
ment of Sociology). 
l'expdrience b des bibliothbques, ddpassant 
le cadre des individus. Le6 ouvertures men- 
tionndes dans les notes 13 et 14 peuvent etre 
utilisdes come 
coop4 rati on. 

on pourrait gdneraliser 

canaux possibles de cette 

I1 existe au niveau de l'OCAM, un Office 
Africain et Malgache de la Propridte Indus- 
trielle (OAp4pI) qui joue le r81e de bureau 
de ddpst des brevets. Le Togo en est membre. 

b) Revues. Un systkme d'dchanges de pu- 
blications est dtabli entre certains organis- 
mes togolais et des institutions sbilaires 
des pays mentionnds. I1 reste B systdmatiser 
ce5 dchanges de fagon & constituer des col- 
lections complbtem. 

La jeune Universitd du S n i n  et les 
autres institutions de recherche sont con- 
frontdes aux problbmes des collections. Des 
missions sont envoydes dans des pays p d s d s  
avoir une certaine expdrience en la matihe. 

Au niveau de l'OCAM, des tentatives sont 
faites pour harmoniser les techniques d'ddu- 
cation (plusieurs rdunions ont d6jh eu lieu 
sur l'enseignement de l'histoire et de la 
gdographie d' Afrique). 

!lVNISIE / TUNISIA 

Motes explicatives 

Descriptions des projets Blabor& dans le 
passd : 

- Creation du Comitd maghrebin pour 
l'Arch6ologie, les Musdes, les Monuments 
et Sites, les Arts et Traditions popu- 
laires. 

- Activitds pour favoriser la concerta- 
tion entre les pays du Maghreb afin de 
promouvoir une action commune en ma- 
tibre d'archdologie et de defense du 
patrirnoine culture1 maghrdbin. 

- Rencontre annuelle dans l'un des pays 
du Maghreb. 

- Rdalisation de projets en commun : 
Centre maghr6bien de Tipaza (Algdrie) ; 
Laboratoire Central d'Analyse et de 
Restauration (I.M.A.A. Tunisie). FouFUes 
communes : projet Tunis-Carthage ; 
Quala8 des Beni Hammad (Algdrie) ; 
si jilmassa (Maroc). 

Rapports relatifs aux ndgociations : 

- Des ndgoaiations sont en oours avec la 
Libye et 1'Egypte. 

- Des contacts sont prdvus avec la 
Mauritanie, le Sendgal et le ZaSre. 

(2) Le Ministere de l'dducation nationale 
s'intdresse aux projets de coopdration 
dans le domaine de la dcanique des flui- 
des et plus spdcialement du transfert de 
chaleur et de masse. I1 s'intdresse aussi 
& une coopdration dans l'dtude de l'dcou- 
lement de l'eau h travers les milieux 
porewr (problhme d'intdrgt pour l'agri- 
culture). Cette coopdration se ferait par 
l'entremise de 1'Institut de Recherches 
Scientifiques et Techniques (I.R.s.T.) 
(5 chercheurs). 

(3) Le Ministere de l'dducation nationale 
signale que la chimie organique peut 
constituer une base assez large de coopd- 
ration dans la mesure oh elle n'exige pas 
une infrastructure technique trks avanck 
u s  investigations peuvent 6tre nnendes 
par des procddds classiques. En outre, 
elle ddbouche directement sur l'industria 
Cette coopdration se ferait par l'entre- 
mise de la Facult6 des Sciences (9 cher- 
chews). 

(1) Le Ministhe des affaires culturelles 
et de l'information signale ce qui suit : 
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(4) Le Ministere de la Santd Publique 

La coopckation dans le domaine de la 
signale ce qui suit : 

Santd Publique constitue une ndcessit6 
tout au moins entre pays oh la pathologie, 
l'ecologie et les conditions climatiques 
sont trhs voisines. Cette cooperation 
peut se concevoir parfaitement dans la 
lutte contre l'epizootie rabique nord- 
africaine, les foyers impaludes qui ga- 
gneraient B stre entierement dradiques 
ou encore 1'6tude des moyens & mettre en 
oeuvre pour pdvenir ou juguler le 
chol6ra. 

Si l'action de l'un des pays nord- 
africains n'etait pas faite d'une fapon 
conjugude avec les pays voisins, le resul- 
tat serait d'une efficacitd trhs reduite 
etant donne que l'extension de la maladie 
se ferait d partir du ou des pays dans 
lesquels la lutte contre pareils fleaux 
n'aurait pas BtB entreprise. Ceci montre 
bien l'utilite et mGme la necessitk d'une 
cooperation surtout entre pays ayant des 
problemes pathologiques communs. 

L'institution depuis une dizaine 
d'annees environ de Journdes Maghrdbines 
puis d'un Congrhs Maghrdbin de Medecine 
ont vis6 justement de pareils objectifs. 

Par ailleurs, en raison de la specia- 
lisation trhs poussde qui ndcessite B la 
fois des cadres nombreux et des rnoyens 
importants, les pays en voie de developpe- 
rnent come la Tunisie ont intdr8t B avoir 
des rapports constants non seulement avec 
les pays d'Atrique mais igalement avec des 
pays avances (France, Royaume-Uni, Etats- 
Unis d'Amerique), ce qui perrnettrait aux 
cadres tunisiens de se perfectionner et 
d'acceder aux techniques modernes. 

Les domaines de coopdration pourraient 
inclure les suivants : 

a) la collaboration dans le domaine de la 
production de l'echange de sdrums et 
vaccins entre les pays d'Afrique du 
nord est vivement conseill6e puisque 
d'une part aucun de ces pays ne peut 
B lui seul assurer la production de 
toute la gamme de ces produits et que 
d'autre part, la fabrication des 
s6rums antiscorpionique et antivipdrin 
necessite des scorpions et des viperes 
qu'on rencontre aisement dans ces pays 
Aussi, un partage pourrait se faire 
entre les pays d'Afrique du nord-pour 
la production et la commercialisation 
de ces s6rums. 

b) L'epidCmiologfe des maladies transrnis- 
sibles existant en Afrique du nord 
pourrait Qtre utilewnt dtudi&e par les 
pays naghdbiens. La Ttlnisie serait en 
mesure de promouvoir m e  telle action 
dks que le projet de creation d'un la- 
boratoire Central de Sant6 Publique, 
prevu pour la periode 1974-1978, aura 
Btd rdalise. 

c) Des etudes comparatives touchant un 
certain nombre de maladies existant 
dans le maghreb pourraient &re envi- 
sagees par les services nationaux de 
mddecine. Dans le domaine de la m6de- 
cine interne, il s'agirait de 1'6tude 
d'affections telles que la cirrhose 
dite "m6diterrandenne" , la maladie 
tuberculeuse, etc. Un tel projet pour- 
rait Ggalement int6resser d'autres pays 
riverains de la Mediterrade. Des cher- 
cheurs & l'H8pital Charles Nicolle 
s'interessent d ces questions, ainsi 
quid des recherches dans le domaine de 
la bactdriologie (streptocoque et son 
action dans certaines affections tels 
que le rhumatisme articulaire aigU ou 
les nephrites). 

d) Des e'tudes de microbiologie pourraient 
dgalement faire 1' objet de coop6ration 
(epizootie rabique, paludisme, affec- 
tions entkriques), avec la participa- 
tion des chercheurs de 1'Institut 
Pasteur de Tunis. 

e) En matihre de pathologie, on pourrait 
entreprendre un travail en commun SUP 
certaines affections particulierement 
frequentes en Afrique du Nord (cancers 
du cavum, sarcornes lymphoIdes , etc. ) . 

f) Enfin, l'K8pital Razi de la Manouba, 
specialise en psychiatrie pourrait 
mener des recherches en commun avec des 
institutions approprides d' autres pays. 

g) Faut-il aussi signaler que plusieurs 
projets de coopdration entre la 
Tunisie et avec des pays autres que 
ceux du Tiers-Monde existent d6j8 : B 
1'Institut d'Ophtaholoae de -is, 
avec l'aide de la F.I. Proctor 
Foundation, University of California, 
San Francisco, on dtudie 1'6piddmiolo- 
gie, l'histoire naturelle et le con- 
tr8le du Trachome ; 2% 1'Institut de 
Pneumophtisiologie de l'Arina, avec 
l'aide du U.S. Health Department, on 
6tudie la rentabilitd de la microscopie 
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directe dans le ddpistage de la tuber- 
culose puLmonaire ; h l'mtitut 
National de la Santd de 1'EnPance B 
Tunis, avec l'aide d'organisntes des 
Etats Unis d'Adrique, on poursuit des 
recherches sur la croissance et le dd- 
veloppement des enfants, et sur la 1-4- 
ponse immnologique chez lea enfants 
malnutris ; h 1'Institut National de 
la Nutrition B 'puris, avec la partici- 
pation de US-A.I.D., on mhne une en- 
qu&e natlonale sur les maladies nutri- 
tionnelles, et on dtudie la Lysine, 
etc. 

(5) Le Plinisthre de 1'Agriculture signale 
que la coop6ration pourrait porter notam- 
ment sur : 

a) Les disciplines relatives A la connais- 
same des faateum du milieu nature1 
(climatologie, dcologie agricole) et 
les effets de ceux-ci sur les syst&mes 
de culture (agronomie gdndrale) ; ces 
diff'drentes disciplines peuvent atre 
regroup6es dans un thbe plus large 
qui serait l'dtude du milieu culturel. 
En effet, ces diffdrentes disciplines 
ne peuvent pas stre dtudides sdpal.8- 
ment. L'objectif dans ce domine est 
d'6tablir h partir de la connaissance 
des principaux facteurs du milieu na- 
turel les systbmes de culture les mieux 
adaptds de facon h assurer l'exploita- 
tion rationnelle des ressources natu- 
relles. 

b) L'entomologie agricole et la phytopa- 
thologie : les ddggts causes aux cul- 
tures par les parasites animaux et vd- 
gdtaux sont considdrables, la mise au 
point de rndthodes de lutte effiaaces 
ndcessite m e  connaissance approfondie 
de la biologie de ces parasites d'oh la 
ndcessitR de ddvelopper les dtudes de 
base dans ce domaine. En entomologieL8 
hides portent sur differenters catkgo- 
ries d'insectes et plus particulihre- 
ment : la cdratite, les cochenilles, 
les noctuelles, les pucerons, les 
scolytes.. . 
En phytopathologie les dtudes portent 
sur diffdrents champignons parasites 
tels que l'ofdium, fusarium, vertici- 
lium ... ainsi que sur lee maladies B 
virus de certaines cultures (cultures 
mara%?hbres, arbres fruitiers). 

0) La sdlection vdgdtale est un domine 
privildgid de coopdration, car que1 
que soit le potentiel scientifique 

sont il dispose aucun pays ne peut se 
passer de 1' importation de madriel 
vdgdtal soit utilisable directement 
dans la pratique soit & utiliser dans 
ces programmes d'dlioration gendti- 
que spbcifiqgers. On peut retenir 
entre autres les groupes de plantes 
suivantes : les cddales, les arbres 
fruitiers, les plantes marahhhres et 
les plantes fourraghres. 

(6) Le Ministh du Plan signale que la 
proposition de coop6ration su&rde avec 
l'Algdrie, 1'Egypte et le Maroc pourrait 
se situer au niveau de : 

a) 1'Institut d'Eaonomie quantitative - Ali Bach Hmba - dans le domaine des 
techniques quantitatives de planifica- 
tion : mdthodes de planlfication, d- 
thodes d'estimatioa des paramhtres et 
des variables dconomiques. 11 s'agit 
principalement de aonfronter lea expd- 
riences dans ce domaine afin de ddga- 
ger des possibilith d'dlaborer des 
techniques c o m u n e ~  h utiliser dans 
l'dlaboration du Plan. 

b) L'Institut national de la Statistique 
pour l'dlaboration d'une Jthodologie 
de sondage dans le domaine des enqu8- 
tes agricoles et principalement les 
enquates sur l'dlevage. De mbme une 
coopdration pourrait s ' dtablir pour 
l'adlioration des dthodes d'enregis- 
trement et d'analyse au niveau de 
1 'Etat civil. 

(7) Le Ministere de 1'Agriculture signale 
que l'accroissement de la production du 
secteur agricole constitue l'un des objec- 
tifs Bconorniques communs a w  pays 
d' Afrique. La coopbration scientifique 
pourrait intervenir notanrzaent dans les 
domaines suivants : 

a) Les cultures vivribresde base : les 
cbrdales (b16 et orge) qui consti- 
tuent la base de l'bconomie alimen- 
taire des pays h climat dditerra- 
neen. Les techniques traditionnelles 
de production cdrdali8re ne permet- 
tent plus de faire face aux besoins 
compte tenu de l'acaroissemnt ddmo- 
graphique d'une part et de la lid- 
tation des superficies B consacrer 
B ces cultures d'autre part. Ainsi 
l'accroissement de la production ne 
pourrait provenir que de 1 'amdliora- 
de la productivitB Pdsultant de : 
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- l'utilisation de variCt6.s d l i o -  
d e s  adaptdes aux conditions cli- 
matiques particulibres de ces r6- 
gions, 

turale s , 
- l'am6lioration des techniques cul- 
- la diffusion rationnelle des rd- 
sultats acquis. 

Ces diffirents aspects et plus par- 
ticulibrement celui relatif au pro- 
blbme varidtal pourraient faire 
l'objet d'un programme coopdratif. 

L'dlevage : production de viande et 
de lait. De la situation d'exporta- 
teurs, des pays tels que les pays 
d'Afrique du nord sont devenus ou 
sur la voie de devenir importateurs 
de viande. La situation en matiere 
de production laitibre est encore 
plus ddfavorable. Or les r6sultats 
des recherches effectudes dans le 
domaine de 1'6levage et de la pro- 
duction fourragere et de l'utilisa- 
tion des psturages montrent qu'il 
existe des marges de progrbs consi- 
d6rables dans le domaine de la pro- 
duction de viande et de lait. L'ame- 
lioration des rbsultats d6jh obtenus 
et 1'6tude des moyens de leur mise 
en application B grande echelle 
pourraient constituer un se cteur 
privil6gib de cooperation regionale 
compte tenu de l'intdfit que suscite 
ce secteur. 

La lutte contre les processus de d6- 
gradation du milieu naturel : parmi les 
processus de ddgradation du milieu 
naturel il y a lieu de mentionner le 
phbnomene de ddsertisation qui menace 
la plupart des zones pr6sahariennes. Ce 
ph6nombne mdrite une attention particu- 
likre en raison des cons6quences dcolo- 
giques, konomiques et sociologiques 
considerables qu' il peut avoir. I1 y a 
lieu non seulement d'analyser le pro- 
cessus mais aussi de mettre au point 
des techniques permettant d'en limiter 
les effets nbfastes. Un tel objectif 
n6cessite de la part des pays riverains, 
une conjugaison des efforts. I1 est vrai- 
semblable que la realisation d'un tel 
projet depasse les possibilitbs de finan- 
cement des pays concern6.s et n6cessite 
une assistance internationale accrue. 

Le Ministere des affafres culturelles 
et de l'infomation signale oe qui suit : 

Description des projets Clabods dans le 
passe : 

- Revue Waghreb 
- Revue Africa 
- Cahiers des arts et traditions 
populai res 

- Notes et documents (divers). 
(10) Le Ministere de 1'Agriculture signale 

que pour &re pleinement effieace la 
coop6ration au niveau des programmes de 
recherche dans le domaine agricole doit 
Btre prolongee par une coopbration au 
niveau des services de vulgarisation qui 
sont charges de la transmission des ac- 
quis de la recherche et de l'innovation 
technique d'une fagon gbnhrale. Ces ser- 
vices constituent en quelque sorte une 
structure relai entre les organismes de 
recherche et les structures de production. 
Une cooperation dans ce domaine viserait 
notamment & renforcer les Bchanges de 
documents de materiel audio-visuel et de 
tout autre moyen susceptible de faciliter 
la diffusion des acquis. La coopdration 
pourrait 6galement porter sur la pdpara- 
tion des documents ainsi que sur les pro- 
blkmes de methodologie d'une fapon gbn& 
rale. 

Note g6nerale du Ministere de 1'Agriculture 
sur les proJets de coopdration scientifique 
dans le domaine aRricole 

La recherche agronomique est probablement 
l'un des secteurs qui se prste le rnieux h une 
coopthation scientifique rbgionale. D' une 
part parce que l'accroissement de la produc- 
tion agricole est une n6cessit6 vitale, d'au- 
tre part parce qu'il existe dans la plupart 
des pays une structure plus ou moins 6toffee 
dans le domaine de la recherche agricole. La 
conjugaison des efforts dans ce domaine pour- 
rait porter se8 fruits dans les ddlais assez 
rapides. Cette conjugaison des efforts peut 
se traduire par la mise en place de program- 
mes concertcis et par un Bchange systimatique 
d'informations concernant les resultats obte- 
nus et des problbmes rencontds tant au ni- 
veau de la realisation des programmes qu'au 
niveau de la transmission des acquis. 
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Pour que la coop6ration ait des chances 
d'aboutir il serait ndcessaire : 

1") qu'elle porte sur des sujets priori- 
-res d' inthst comun 

2') que chacun puisse y apporter une con- 
tribution efficace. Ainsi parait-il 
indispensable. qu'au mobs daw un pre- 
mier temps, de se limiter d'une part 
B des zones gdographiques prdsentant 
des conditions Ccologiques et agro- 
climtiques similaires et d'autre part 
B des domaines dans lesquels chacune 
des parties dispose d'un minipaug de 
nroyens materiels et humains. 

Compte tenu de ces remarques, la Tunisie 
pourralt envisager de renforcer sa coopdration 
scientifique dans le domaine agricole avec lea 
autres pays d'Afrique du Nord (Algdrie, Maroc 
notaumnent) et dventuellement avec d'autres pays 
ayant des conditions climatiques similaires. 

Quelques th&mes prioritaires pour lesquels 
la Tunisie pourrait apporter une contribution 
effective ont Btd d n d r $ s  ci-dessous, et il 
oonvient aussi de prendre en considiration les 
donnees qui suivent. 

Lea programmes de recherche iaentionnds ci- 
dessus sont du ressort de l'Institut National 
de la Recherche Agronomique de Tunisie (RSRAT) 
et dans une certaine mesure de celui de 1'Ins- 
titut National Agronomique de Tunis (I.W.A.T.) 
dont certains enseignants participent aux pro- 
jets retenus. La collaboration de la Facultd 
des Sciences de Tunis est hgalement & retenir 
dans certains domaines. 

Fa ce qui concerne l'objet de la matrice C 
il y a lieu de mentionner la collaboration de 
diffdrents services dtatiques ou para-dtatiques 
chargds de la vulgarisation agricole. 

La liste des principaux chercheurs qui tra- 
vaillent dans les diffdrents secteurs mention- 
nds est donnde dans le tableau ci-joint. I1 y 
a lieu de remarquer que : 

Seuls les chercheurs nationaux confir- 
mds sont mentionnds, il n'a pas dtd 
tenu compte des coopdrants dtrangers 
dont le concours doit stre considdrd 
come temporaire . 
I1 n'a pas dt6 tenu compte des cher- 
cheurs en formation tant que leur 
affectation n'est pas confirmde. 

Les noms de certains chercheurs peuvent 
figurer dans deux projets diffdrents, 

car on ne peut pas dissocier dans cer- 
tains cas les recherches par discipline 
et les recherches par objectif. 

Les locaux & usage de laboratoires ou de 
bureaux, ainsi que les dquipements disponibles 
ne constituent pas dans l'dtat actuel un fac- 
teur limitant essentiel. II n'en reste pas 
moins que de nouvelles constructions et de 
nouveaux Bquipements sont pr6vus notamment 
dans les domaines de l'entornologie et de la 
phy-topathologie compte tenu des besoins nou- 
veaux lids & l'extension de ces disciplines. 

D'autre part en plus de l'infrastructure 
centrale, il existe un important rdseau de 
parcelles expdrimentales dgionales dont 
l'dlioration est dgalement pdvue. 

I1 est difficile de pdciser les moyens 
de financements consacrds aux activitds men- 
tionndes ci-dessus, car ces activitds rentrent 
dssns un programme plus global. 

A titre indicatif il y a lieu de mentionner 
que le budget total de fonctionnement de 
1'I.N.R.A.T. se situe entre 600 et 700.000 
Dinars par an et le programme d'investissement 
(construction et Cquipement) retenu pour La 
quadriennie en cours est de l'ordre de 1 
million de Dinars ce qui correspond B environ 
250 000 Dinars par an. 

Les appreciations donnies ci-dessus sont 
de toute ividence trop somaires pour consti- 
tuer une hse suffisante pour l'dlaboration 
d'un projet de coopdration dgional. Leur objet 
est seulemnt de donner un premier apergu des 
domaines prioritaires ou la Tunisie peut appor- 
ter une contribution efficace au progres scien- 
tifique et. technologique. 

NATRICE A : 

Recherche et ddveloppement expdrimental 
par discipline (orientde-discipline ) 

lo) Etude du milieu cultural 
(Principaux chercheurs - SpBcialitd - Niveau) 
S.E1 A m i ,  Bioclimatologie - Ing. en chef. 
A. Sifaoui, Agronomie gBn6rale - Doct.3B.uycle. 
B. Rhaiem, Ecologie - Doct. 3&. cycle. 
2* ) Entomologie agricole et phytopathologie 
(Principaux chercheurs - Sp6cialit6 - Niveau) 



M. Cheikh, Entomologie - Docteur-Inghnieur. 
K. M'Saddaa, Entomologie - Dooteur-IngCnieur. 
A. Jerraya, Entomologie - Doct. 3brne cycle. 
B. Jamoussi, Phytopathologie - Professeur. 
A. Mlatki, Phytopathologie - Doct. Inghieur. 
M. MahJoub, Phytopathologie - Doct.3bme cycle. 
... M .Terh.I -----, . p&rt~pntholngfe - Doet, 381ae Cycle, 
S. lvIhani, Virologie - Ing. Principal. 
3 O )  Selection vegetale 
(Principaux chercheurs - Sp6cialitd - Niveau) 
A. Maamouri, Cer6ales - Ing. Principal. 
M. Lasram, Arboriculture - Ing. Principal. 
A. M'Hedhbi , Cult. Mara4cheres - Ing.Principal. 
MATRICE B : 

Recherche et Dhveloppement Experimental 
par objectif (orientBe-missionL 

lo) Amklioration des productions cdrdalieres 
(Principaux chercheurs - Specialitch - Niveau) 
A. Maamouri, Gdnetique - Ing. Principal. 
M.S. Mekni, GBnetique - M.S. 
A. Daaloul, Gdsetique - Ph. D. 
M.E. Laamouri, Technologie - Inghieur. 
A. Sifaoui, Agronomie - Doct. 3&. cycle. 

M. Jerbi, Phytopathologie - Doot. 3B. OYck. 
2* ) Am6lioration 
(Principaux chercheurs - Sphialitds - Niveau) 
M. Ben Dhia, Elevage bovin - Ing. principal. 
M.S. Hadjej, Elevage ovin - Ing. principal. 
M, Ben Ameur, Nutrition animale - Doct.3k.Cycle 
H. Seklani, Prod. Fourragere - Inghieur, 
3 O )  Lutte contre la ddsertisation 

M.S. Hadjej, Elevage ovin (am6nag.parcours) 
Ingenieur principal. 

+ 3 experts Btrangers : 1 Pastoraliste 
2 Phyto -6 cologi ste s. 

Note sur le Centre d'Etudes et de Recherches 
Economiques et Sociales (C.E.R.E.S.) de 
l'universite de Tunis 

Ce Centre, crek en 1962, mbne & bien des 
etudes sur des sujets tel que : la formation 
scolaire dans les liens avec les entreprises ; 
&valuation du taux de rendement de 1'8ducation; 
pkvision de main-d'oeuvre, la fuite des cer- 
vaux ; la modernisation des campagnes tunisien- 
nes ; l'exode rural et son impact sur le d6ve- 
loppement des villes regionales, etc. Des n6- 
gociations sont en cours en vue d'une coopkra- 
tion avec d'autres pays pour l'btude de ques- 
tions comme celles mentionnees ci-dessus. 
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