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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. As part of
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

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

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 by 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 Category Il 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, SierralLeone, 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,
Asisindicatedin 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.

3. Purpose of the Conference

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 réle 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 and con-
tent of the main working document which the Unesco
Secretariat was to prepare; and

(c) suggestions concerning the Conference
time-table and the organization of its work,

In addition, six sub-regional consultations
were held between the CASTAF RICA national liaison
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), Yaoundé (6-8 February 1973) and
Algiers (15-17 March 1973).



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. Léopold Sédar Senghor, Presi-
dent of the Republic, honoured this opening ses-
sion with his presence, He delivered anaddress
inwhichhe stressed''the need for a strictly formu-
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''. As an example
of the kind of urgent 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 inand
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, "

Mr. René Maheu, Director- General of Unesco,
stressed in his address that although the amount
spent by Africa on research and developmentac-
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
atregional 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
rble 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", he concluded, ''to take advantage of the
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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 Wa 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-Presgidents:

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
(Rwanda)

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

On the proposal of the Steering Committee, the
Conference, atits 7Tth 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)



Dr. D.S. Nkunika (Zambia)

Mr. Jean Nya Ngatchou (Cameroon)

Mr. Ramdane QOuahes (Algeria)

Mr, Samuel Frangois 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).

The main reference document was '"National
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-operationbetween 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.

The representative of the Economic Commis-
sion for Africa highlighted the part played by the
Conference in making African science and technol-
ogypolicy-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 developedand
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

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., They stressed the high level of the discus-
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 andre-
gional organizations concerned not to let the hopes
and decisions of the Conference remain without
effect,

The head of the delegation of Kenya moved a
vote of 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
co-operation which had informed its work and
thanked the Director-General for the efficiency
of the Secretariat's services, It also thankedthe
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-
ganization's international activities, basically
deontic and standard-setting in character, were
complemented by its practical activities at national
level carried out 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 siressed 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 a vital intermediate.
stage between worlid-wide conceptions and national
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. This har-
mony had to be built uo daily through an appeal
to the goodwill of all parties concerned.

Aiter reviewing the Conference's achieve-
ments, the Director-ieneral asked how the words
of the Conference were going to be expressed in
deeds, He pointed out that follow-up action to
CASTATRICA depended on decigsions 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, Recommenda-
tions to Unesco would be submitted, as appro-
priate, to the Organization's Executive Boardor
to the General Conference, to which the Director-
General would submit a report on CASTAFRICA at
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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-operation 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 N'Gom, 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 economic 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 part which African universities 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 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'’.



II. 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,
seciion 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 III 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 numercus 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. It is equally obvious that these aims can only be achieved through conscious and
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,

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 réle 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 toholdaninereasing 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

In addition to the recommendations that it adop- character, reproduced below. These recommen-
ted concerning the three themes on its Agenda, dations - basically quantitative in nature - have
the text of which is to be found in Sections III, abearing on the specific recommendations relat-
IV and V of the present Report, the Conference ing to the three substantive themes.

also adopted three recommendations of a general
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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 effectively formu-
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-
mum 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),




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, 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;

2, 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;

3, 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);

4, 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;

5, 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

15


https://unesdoc.unesco.org/ark:/48223/pf0000114044_eng.nameddest=2.01

16

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 Stutes 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 carryout R&Dactivities 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 scientigts 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))
(1) (2) (3)

200 or over 2,000 200
100 to 200 1,400 140
Under 100 1,000 100

2. That Member States continue their efforts to implement the L.agos Conference recommenda-
tion advocating the training of two specialized technicians for each scientist or engineer en-
gaged in R&D activities.



III. TRENDS OF SCIENCE AND TECHNOLOGY POLICIES
IN THE COUNTRIES OF AFRICA

1., HIGHLIGHTS OF THE DEBATE

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 of con-
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 couniries, though not yetall,
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. Theneedis seentoorganize
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
dynamiec, and within any country must be adapt-
able to the ever-changing circumstances, But
it is acknowledged that most of these bodies are
gtill 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, Science policy bodies in
most cases lack any direct budgetary powers to
effect positive control in the implementation of
national science policies. On 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 tothis

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
gcience policy depends on consensus rather than
coercion. Prioritiesin science mustbe 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 collaborationbe-
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 inthe
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,

Toprovide a basis for sound decision-making
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 theneed
for this analytical capability, on a continuingbasis.
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-operationandinternational assistance,

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 infrastructurehas
now been built up in many African countries, with
some substantial regearch 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 founditneces-
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-Africanin-
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 extremely valuable,

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. The problems of instrument
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
toimproving the provision of spare parts andser-
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 qualified per-
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 resgpect,
In partthis shortage stems from a lack ofinterest
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among young people to follow a technical career,
It was the general view of the Conference that the
key to this problemn lay at the primary and second-
ary school levels, The education system needs

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", stilla 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 ontheir 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 athome, if not in the home country
at least within the African region, Building up
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 mig-
sion was considered at least equally important,

The Conference realized also that the politi-
cal atmosphere in a country can contribute im-
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 réle of universities and other
institutions of higher learning in national research
programmes was generally agreed. Some now
play a prominent rdle 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 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 rdle 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 roéle of the social
scientists, whose place is sometimes not fully
appreciated bynatural 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

2. RECOMMENDATIONS

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 evenresistance 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
elimminate the constraints which tradition and
superstition may place on development, This
process must include both adults and children at
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,

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 réle 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;

2. 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;

3., Member States that have established their science policy planning machinery should keepit
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;

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

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

19



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 theone

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
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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,

Congidering 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;

2, 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;

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 publicaware
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;



5. That new methods developed with the help of Unesco be taken into consideration for science
and technology teaching,

Recommendation No, 7: THE BRAIN DRAIN 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 rdle 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,



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;

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

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;

4. 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;

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, constitute useful 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;

2. That Unesco update, from time to time, its own regional surveys of the scientific and
technological potential of the countries of Africa;

3. 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,

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

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;



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
resources 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: INFORMATION 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 andtechnological 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;

2, 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,



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
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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-a-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;

2, 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,



IVv. 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, 1tis,
therefore, essential to recognize, as a first ob-
vious fact, thattechnology must 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 developmentoflocal 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.s and scientific services,
The length of time «ud the size of the operation
required to build uwr this base underline the ur-
gentneedto embark 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 aframe-
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 theas-
pirations and be in consonance with the level of
development, of those who are to be its ultimate
beneficiaries, and fitinto their social and cultural
patterns,

The African populations are predominantly
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, importedtechnology will 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 technology to be implanted must 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 Africantechnologies that have been supplanted
by imported foreign technologies,

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

On the basis of the foregoing considerations
it would be possible to formulate criteria for select-
ing technologies to be developed or thatare already
available on the world market, and so obtain the
first elements of a strategy.
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Exploration of technological possibilitieg

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 and implantation 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
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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.

Other new technologies not listed in the sur-
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 of pro-
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.

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, The barriers mentioned in the various
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.

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



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-a-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,

As regards vertical transfer (the chainlead-
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 highin-
vestment required for this type of research as

2, RECOMMENDATIONS

compared to investment required for laboratory
research,

Regional co-operation

Technological development in Africa will neces-
sitate in large measure a resolve to consultand
co-operate with a view to the pooling of scientific
and technical resources, One of the mostimpor-
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.

Recommendation No, 16: CRITERIA FOR CHOICE IN TECHNOLOGY POLICY FORMATION

The Conference,

Consgidering 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-

suring:

(a) the rational management of all national resources,

(b) 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. "

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

27



28

Recommendation No. 17: POLICIES FOR TECHNOLOGICAL PROGRESS

The Conference,
Convinced of the vital rdle 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 country,

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, 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;

2, 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;

3. 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;

4, 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;

5.  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 countiries give special attention and effective support to scientific andtech-
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;



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;

5. 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,

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, inpar-

ticular, to the African Regional Plan which has already been approved by all Unesco's African
Member States.

Recommendation No, 20: ROLE OF UNIVERSITIES AND RESEARCH INSTITUTIONS

The Conference,

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 rbéle 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;

3. 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,
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Recommendation No, 22: AFRICAN MEDICINAL PLANTS

The Conference,

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;

2. 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,

Recommendation No, 23: PUBLIC UNDERSTANDING OF SCIENCE AND TECHNOLOGY

The Conference,

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

Aware of the rdle 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;

2. 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. l/”

1/ Unesco document 3C/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).


https://unesdoc.unesco.org/ark:/48223/pf0000001792_eng

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, It was pointed out that co-operation,
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.

For the solution of these types of problems,
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,

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

Before independence, the West African Re-
gional Research Office (WARRO) had established
mission-oriented research stations supported by
Ghana, Nigeria, Sierra l.eone 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, It was pointed
out that during the last decade there has been a

trend away from co-operation in scientific and
technological activities, butthat 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-
opment (R&D);

(b) scientific and technological services (STS);

(¢) scientific and technical documentation and
information;

(d) mobility of scientific and technological
personnel;

(e) institutional needs of African countries in
science and technology;

(f) scientific co-operation betweenuniversities,

Some delegations expressed reservations about
the Unesco Matrix Method for Identifying Areas
for Scientific Co-operation butanumber 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.

The volumes published by Unesco and res-
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.
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In view of the fact that the existing scientific
infrastructure is atvarious stages of development
in many African countries, there was an agree-
ment on the need for discipline-oriented as well
as mission-oriented scientific co-operation, and
several countries made declarations of intent to
foster and sirengthen 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) thatalimited number offields - 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) thatthe Unesco regional offices for science

2. RECOMMENDATIONS

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 giventothe setting up ofa 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 QAU 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
recommendations 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,

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 regardir{g 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-
cal and financial modalities of co-operation.

Recommendation No. 27: 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 couniries 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;

2. Unesco, in collaboration with OAU 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 Member States concerned.

Recommendation No. 28: FIELDS OF REGIONAL CO~OPERATION

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 men and women 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;

2, 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.

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:

1. 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;

2. 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;

3. 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 common interest, these activities to be developed with the participa-
tion of the Association of African Universities.



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: APPROPRIATE 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 CASTAFRICA (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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African countries with common 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;

Unesco, with the co-operation of OAU 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 common problems;

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;

Unesco co-operate with OAU and ECA in implementing the proposals concerning inter-
African centres of excellence for research and 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 Member
States, and be responsible for following up the recommendations of CASTAFRICA 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-
tions made, and ensure its wide distribution amongst Unesco Member States;

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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ANNEX I

AGENDA

Inauguration of the Conference

Election of the President

Adoption of the Rules of Procedure

Adoption of the Agenda

Election of the Vice-Presidents and of the Rapporteur-General of the Conference
Organization of work of the Conference

Trends of science and technology policies in the countries of Africa

New technologies: possibilities for their development and application in Africa
International and regional co-operation, in Africa, for the promotion and strengthening of:
(a) scientific research and experimental development

(b) scientific and technological services

(¢) scientific and technical documentation and information

(d) mobility of scientific and technological personnel

Adoption of the recommendations and final report of the Conference

Close of the Conference
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Address by Mr. René 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 me and it gives me great
satisfaction to open this Conference of Ministers
of African 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 atthe ser-
vice of international understanding., I am sure,
therefore, that I speak for you all when [ express
our warm gratitude and our high esteem to His
Excellency Mr, Léopold Sédar 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 my 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 Cissé Dia who has
consented to making this magnificent Palace of
the National Assembly available to us.

I am happy to welcome the numerous delega-
tions assembled in this amphitheatre, many
headedbya Minister, and alsothe 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 by the General Conference
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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 much there is for Africato be proud
of! The reportbefore youentitled 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 closely co-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 atnationallevel,
we find today that out of the 38 African States that
are members of Unesco, 24 have a- Minigtry 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.
We are most grateful to them for this.

Nevertheless, it is not enough to be in a posi-
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 respect is insignificant, but what is the
truth? The Survey on the Scientific and Technical
Potential of the Countries of Africa, published by
Unesco in 18970, 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 engagedin research and experimental devel-
opment in Africa,

Furthermore, recent statistics gathered by
Unesco show that Member States in the region are
gpending about $270 million each year on their
research and development activities, It is true
that this sum represents only 0. 5% of total world
expenditure in this field, but while there are some
people who persistently maintain that scientific




research is an expensive luxury which African
countries would be well advised to abandon, at
least for the time being, the essential fact, in my
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 foundation now exists and everything mustbe
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,

We 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 ontoday inthe 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
Nationg 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, T am 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 Development
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, correspondingtoitem 7inthe 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,

These questions, as you krow, are of practi-
cal interest, 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. My satisfaction is all the greater since I
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
and Technology in African Development.

I come now to the second major theme, This
ig 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. Not
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. Every foreign technology which is notsuited
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.

At the present time the world is assigning
some 65 thousand million dollars annually to re-
gearch. Of this amount the developing countiries
are spending approximately two and a half thous-
and million dollars, which includes, as I have just
mentioned, some 270 million dollars in respectof
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
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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?

It seems reasonable to suppose that this com-
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. As 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 whom it
has consulted by means of a Delphi survey car-
ried out over a period of some 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 iraplantation in Africa, these form the sub-
ject of Chapter II 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. May 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 may draw the greatest pos-
gible 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,

In order to assist your discussions on this
subject, the Secretariat has carried out two sur-
veys, the conclusions of which are summarized
in Chapter III 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
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matrices', juxtaposition of which reveals the
preferred fields of co-operation with selected
partners,

The second survey deals mainly ‘with the re-
lationships between African countries and both
multilateral and bilateral assistance. It forms
part of the World Plan of Action for the Application
of Science and Technology to Development, and
Unesco was entrusted with its implementation at
UNACAST's 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.

The data which you thug have before you
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.
To implement such a programme Unesco is, I can
assure you, ready to carry out in full the central
rdle 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 we are thinking of the general concep-
tions on which you will agree, and which will
be summed 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 whom the vital decisions depend, and,
secondly, to the international or regional organi-
zations, in particular Unesco, the results of your
discussions are, I am 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,

It is with these thoughts in mind that I whole-
heartedly express my warmest wishes for the suc-
cess of your work,



Address by H, E, Mr, Léopold Sédar 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,

Iam particularly happy to welcome all the African
delegations assembled here and to assure them
of our unity of purpose with the great African
family,

May I, on the occasion of this Conference,
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. René 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-
videdin 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 me for a moment on these
problems in order to identify their main trends
and, most important of all, establish principles
of action,

We sghall 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. It is the general study not merely of
techniques, but of machines, tools and materials
as well,

We should, I also believe, remember that we
arelivinginthe 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

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, The amount spent today on military re-
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, To take the first figure,
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,

We cannot be other than taken aback by a rev-
elation ofthis 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
gituation as well. I have on many occasions re-
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,
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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 i» several industrialized countries - until
after the lagst 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. We
must stress, however, that these improvements
often involve a wastage of natural resources due
to the abuses of the consumer society 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 we
are thinking of agricultural and industrial produc-
tion, transport and communications, hygiene and
public health, or housing and community facilities.
Since the 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, man 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 we sufficiently
aware that half the number of scientists who have
existed are still living today?

With the spread of scientific and technologi-
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 ofsci-
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 same 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 we have made a start by reform-
ing education, giving the top priority to mathemat-
ics. Evenbefore this reform, however, we 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
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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. The
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 inthe
""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
we 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 we
can devote to research are not unlimited, We,
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% 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, To
date, the aid of the former colonial power has
been decisive, However, with the interest which
other friendly nations, and also the United Nations,
are taking in our programmes, we 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.

Naturally we must continue to pay close atten-
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. That does not mean we wish to remain
dependent on others in this respect, with all that
it involves for our balance of payments, in pat-
ents and licences. On the contrary we are re-
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,

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''. Scientific co-
operation between our States affords, in my view,
unique opportunities for dialogue, by virtue of
which we can together advance along the road of
progress. I am convinced that a major step for-
ward along this road will be made here at this



Conference., But for us Africans science must made by science but at the same time of the ethi-

be imbued with the human spirit, The progress cal requirements of African civilization, in its
of science and technology must serve the flower- dual aspect, Arab-Berber and Negro-African.
ing alike of individuals and societies. Whether It is in this profound conviction that I salute
in the field of education, employment, agricul- your Conference and wish it every success in
tural progress, water management, the control promoting the development of our continent, one
of pollution or industrial development, we are and undivided thanks to cur common resolve,

conscious of the decisive contributionthat can be
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Address by Mr, G. Kamanda Wa 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 Léopold
Sédar 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
inevery way reflects the best traditions of African
hospitality.

May I next thank the distinguished Director-
General of Unesco, Mr. René 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 QAU is, we
know, largely due fo 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
of 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
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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.

This was, then, a way of inviting all, rich
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 Yom Kippur war was sufficient to provide
the Arab countries with the opportunity of using
0il 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''.

This fact seems to be realized by the Third
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 {o occupy the 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,

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

We have, therefore, not only to fashion the
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
gtriving 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



question of oil, they are necessarily goingto 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. We must set about remedying a
situation which has, up fo now, been character-
ized by the principle of might is right instead of
by the force of justice,

There is thus now a genuine possibility of
renewing the world order,

In fact, assisted by the international détente
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 nations in the southern hemisphere on
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-
gicaldivergencies 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 my 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,

Mr, President,

Mr, Director-General,
Your Excellencies,
TLadies 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.

This Conference is being held at a time when
the premises on which Africa has, over a period
of ten years, based its development, and viewed
co-operation amongnations, areinthe 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.

In other words the conditions that science and
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.

Hliteracy, culturalbackwardness, inadequacy
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.

Science is the prodigious and unceasing effort
of man who refuses to admit the existence of the
unknowable and who braves the unknown, We
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 own
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.
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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 exertapull whichbrings our economies
within their orbit and imposes structural limita-
tions on them unless they are self-gufficient 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
Americaisin a different position in this respect -
should themselves block their march towards
progress.

For this reason a way must necessarily be
found to draw on the far-reaching and infinite
resources of the African's creative capability.

It is difficult not to recognize that the trans-
fer of modern techniques to poor countries is
often effected in an ill-advised manner,

As Paul Streetenhas very pertinently pointed
out: ''Modern technology is partly inadequately
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, They
have to be invented..."(1), 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.

What is therefore necessary is:

to mobilize resources for an appropriate tech-
nology;

to build up locally a technology or, more exactly,
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-operationbetween African uni-
versgities and research institutes, in particular
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(1) Paul STREETEN:

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;

to ensure that the results of local scientific and
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 regardto 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),

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.

We 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.

It is in this spirit that the African Declaration
on Co-operation for Development and Economic
Independence adopted at the 10th Reguylar Session
of the OAU Conference of Heads of State and
Government invites Member States:

to ensure that the entire population will have a
right to education and training suited to African
conditions as a result of teaching conforming to
Africa's needs and development goals;

to direct the programmes of universities and
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 returnto
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 disappearance:

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

"Terms of trade are not
made on paper''. CERES, FAO Review -
Vol, 5 - No. 2 -~ March/April 1972,



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 industrial world.
For this reason each country should find its own
path to development and try using local methods
and techniques.

All that is needed is to profit from our expe-
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: '"While it would be an
illusion to hope that the economic history of the
industrialized countries might furnish simple
recipes for solving the problems ofunderdevelop-
ment, it would be absurd - and dangerous to boot -
to ignore the lessons that can be drawn from
(their) take-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 quitedifferent. Ininter-
national trade, it is liberalism which has been
the accident, or accidents, and protectionism the
constant" (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.

The leading champions of laissez-faire and
free trade had also discovered the numerous
advantages afforded by the protectionistbarriers
behind which they sought protection.

As Paul Streeten reminds us: ''It is now

more than twenty years since PREBISCH, SINGER
and MYRDAL proclaimed 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
industrializationbehind the protection afforded by
customs barriers.

Mutatis mutandis, whatis saidhereinregard
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 mustbe 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 and mustnot be the slave of science
and technology.

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

Mr. President,

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

Such are the remarks whichl wish tomake on be-
half of the Secretary-General of the Organization
of African Unity, as this important conference
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.

We know, moreover, thatin 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 whichhas already given 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.

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 me 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, Hehas,
however, asked me to represent him and to read,
on his behalf, the address which he himself had
hoped to give.

Itis apleasure for me 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, theapplicationof science and technology
to development,

The Economic Commission for Africa has
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 securityis the elimi-
nation of economic and social under-development,
It is clear, therefore, that the two organizations
are complementary in their réles 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.

The first meeting was the International Con-
ference on the Organization of Research and
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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 government 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 réle to play in social and
economic development in Africa. How that réle
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
first gropings in the definition of a réle 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, The Symposium was
organized with two main purposes in view. One
was to obtain a picture of the situation within dif-
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, The second purpose was to review
some syntheses that had been made and were pro-
posed in a number of papers as to doctrine and



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 fo 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 totranslateinto
practical terms and in the form of operating pro-
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 réle 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.

Whilst the defined scope of concern of CAST-
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.

I wish you well in your deliberations.
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ANNEX IV

MESSAGE OF THE ADMINISTRATOR OF THE UNITED NATIONS
DEVELOPMENT PROGRAMME TO THE DIRECTOR-GENERAL OF UNESCO,
ON THE OCCASION OF THE CASTAFRICA CONFERENCE

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 Itold the Second Com-
mittee of the General Assembly on 12 November
last year, it is mybeliefthat 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. We also recognize that the whole-
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 my 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 mybest
wishes for a successful Conference,

Rudolph A. Peterson
Administrator UNDP
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ANNEX V

ADDRESSES PRONOUNCED AT THE CLOSING OF THE CONFERENCE

Address by Mr. René Maheu

Address by H.E. Mr. Doudou N'Gom
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Address by Mr. René 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 my 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 my
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 am happy and proud to direct the Sec-
retariat to which the merit for this is due.

Your Conference has once againdemonstrated
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 inthe Member States while remain-
ing inclose contact with the regional organizations
to which they belong. TheOrganization'sactivity
is, of course, essentially situated ina world-wide
framework, and at the same time makes itself
felt at nationallevel. Betweenthesetwoextremes,
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 quiteclearthat
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. The regional or sub-regional frame-
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
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subject of many exchanges of views in this cham-
ber. This is not a simple problem and anyone
thinking otherwise must be prepared for disappoint-
ment., There are, in fact, objective differences
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. The harmonization of entities such
as these is not an easy matter which can be achieved
inaninstant: itis under way andrequires our atten-
tion., In my opinion, and 1l repeat it because itis
my profound belief, not only is this harmonization
necessary in the joint interests of Member States,
but it is possible.

The differences I have mentioned are much
more complementary than contradictory. They
nevertheless exist. And what makes this even
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,

In the first case, that is to say when it is a
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. This, as you know, con-
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
secretariat level,

In the second case, where we have an inter-
national organizationbelongingtothe 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



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.

Afterthese 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. There is an abundant harvest of
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-
guest, 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 showsthat 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 my mind, the essential thing since it is on this
awareness that all the rest depends.

Youhave not, however, confined yourselvesto
noting the importance of these problems. You
have made a thorough examination of their vari-
ous implications. Without going into detail, I
shall quickly run through some of the broad head-
ings under which the recommendations you have
adopted fall,

First of all, youhave considered the link which
exists between the planning of scientific develop-
ment and development planning pure and simple. On
this vital question, the preliminary GeneralDeclara-
tion which you have adoptedis verydirect and very
precise. The planning of scientific development
is not an adjunct of development planning but oc-
cupies a central position in it. There is thus
an essential interaction between the way in which
development is thought of and the way inwhichthe
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 youtoanalyse the problems connected
with the import, transfer and adaptation of
technologies.

For each of these, in truth, formidable and
difficult problems, you have given a very precise
answer. 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.

You have stated with warmth and sometimes
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. It is very true that
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, socialand cultural
context we have in mind, On this point, you have
made your feelings, desires and wishes clear and
Ithink that aninternational 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. The General Conference, whichhasalready
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.

You also expressed the wish for better co-
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 inthe
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 evenless ontheir
secretariats. When the activities of various
agencies havetobe co-ordinated inany 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 a way
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, It
must essentially come from within,

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 crossesthe dividing line 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.

To my mind, the most important decisions
are those which will be takenby your 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 notpoli-
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. These decisions are on two dif-
ferent planes.

There are, firstofall, decisions ona nation-
al plane, Your Conference, infact, dealt essen-
tially with two major problems, viz. the appli-
cation of science and technology to development
and the role of science and technology planning
in development planning. Now all this is entire-
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 beeninregardtothe 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 CASTAFRICA, whetherin
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 ornot, willto some extent
be hamstrung.

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 tothem are followed
up in as concrete a manner as possible. But
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naturally it would be inconceivable that I should
not say something about the recommendations
whichyouhave made to Unesco. The very number
of these recommendations, their importanceand,
on occasions, the difficulties they present show
that you genuinely expect much of the 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, I can
assure you, I shall faithfully convey your wishes.

In the last resort it isthe General Conference
which will decide on the actiontobe 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 my part - unable to say in advance what
these decisions will be and confining myself tomy
ownlevel of responsibility - when with my advisers
I examined and prepared my 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 ofthe 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
alsoindrawingupthe 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 my colleagues from the Economic
Commission for Africa and the Organization of
African Unity to examine with me 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 canbe taken onyour 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 my sincerity.

In conclusion, Mr. President, ladies and
gentlemen, I should like to reassure youall of my
devotion and reaffirm here my complete faith in
Africa's future and in the fraternal co-operation
of Africa and Unesco.



Address by H.E. Mr. Doudou N'Gom
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 harnessedto 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 and
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 my 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 ourtraditional
values.

Resgolutions, in fact, do not always bring
about change. Forthenecessarychangetocome
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, youhave considered and discussed
the problems raised by the development of a
science strategy. Your conclusions onthis 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.

Youhave 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 thatappropriate stepsaretakentoreverse
the tide so as to attract and retain in our continent
the specialists vital for its development.

The widespread development of education is
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.

The problem then arises of evaluating the
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. You have reaffirmed your will to develop
sclentific 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 1I,
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.
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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, We have pondered this
together. We know we are working for future
generations, May they know that peace and
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,

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

My very warm thanks gotothe Ministers and
Heads ofthe 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,
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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.

Ishould finally like to thank President Amadou
Cissé 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 tothe success
of the Conference.

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

This fresh start, whichcomestenyearsafter
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.

It is with this hope that I declare the
CASTAFRICA Conference closed.
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Directeur de la recherche scientifique et
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1, M. Barthelemy Mmndjo Mandekouzou
Délégué permanent de la République centra-
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M. David Cardorelle
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M., Yacoubou F. Barra
Secrétaire général de la Commission nationale
du Dahomey pour 1'Unesco
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1, H.E. Dr. Sayed Gaballah
Minister of Planning
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President of the Academy of Scientific Research
and Technology

3. Dr. Mostafa Mahmoud Hafez
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First Secretary
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Department
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Conseiller & la Présidence de la République
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Professor of Agriculture
University of Ghana
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Ministére de la Recherche scientifique

5. Mme Marthe Achy-Brou
Conseiller technique du ministre du Plan

Kenya/Kenia
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Minister of Lands and Mines
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Under Secretary
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2, Dr, Yousef Muharrak
Dean of the Faculty of Science
Libyan University



3. Dr. Abdulgader Sherif
Director-General
Agricultural Research Centre

4. Dr., Yusef I. Elmehrik
Dean, Faculty of Science
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1. M. Edmond Razafindrakoto
Maftre de conférence 4 la Faculté des sciences
de 1'Université de Madagascar

2. M. Samuel Frangois Rajaona .
Secrétaire général dela Commission nationale
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M. Mamadou Sarr
Directeur général adjoint des enseignements
supérieurs et de la recherche scientifique

Mauritania/Mauritanie

1. S, Exc., M, Ahmed Ould Sidibaba
Ministre de 1'Information et de la Culture

2, M. Sidi Mohamed Ould Abderrahmane
Ambassadeur de la République islamique de
Mauritanie au Sénégal

3. Dr. Oumar Ba
Directeur du Centre national d'élevage et de
recherches vétérinaires
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1. S. Exe. M, Abdelkrim Halim
Sous-secrétaire d'Etat chargé del'enseigne-
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2. S. Exc. M. Taufik Kabbaj
Ambassadeur du royaume du Maroc a Dakar

3. M. Abdellatif Ben Abdeljlil
Doyen de la Faculté des sciences de Rabat

4, M, Ouazzani Belmahi
Profegseur ala Faculté des sciences de Rabat

5. M, Jaafar Cherkaoui
Directeur du Cabinet au Secrétariat d'Efat
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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 I'INDRAP

2. M. Kindo Aboubacar
Inspecteur de l'enseignement primaire
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1,

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

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

Dr. P.I. Amenechi
Secretary
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S. Exc. M. Jean-Marie Shingiro Mbonyumutwa.
Minigstre du Plan et des Ressourcesnaturelles

M. Pierre-Claver Iyamuremye
Secrétaire général au ministére del'Education
nationale

M. Léopold Gahamanyi
Directeur général au ministére del'Agricultfure
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1,

10,

11,

12,

S. Exc. M. Djibril Séne
Délégué général a la recherche scientifique
et technique

S. Exc. M. Blaise Senghor
Ambassadeur, délégué permanent de la répu-
blique du Sénégal auprées de 1'Unesco

M. Simon Pereira Barreto
ORSTOM

M, Oumar Ba
Ingénieur, Société nationale de forages

M, Bathily
Faculté des sciences juridiques et économiques

Dr Marie-Thérése Basse
Directeur de 1'Ingtitut de technologie alimentaire

M, Olivier Bumel
DGRST

M, Louis Pereira de Carvalho
Ministere de la Justice

M. Mamadou Diagne
Secrétaire général de la Commissionnationale
pour 1'Unesco

Dr Kader Diallo
Laboratoire national d'élevage et de recherches
vétérinaires

Dr Samba Diallo
Faculté mixte de médecine et de pharmacie
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PART TWO

THE CONFERENCE'S PRINCIPAL WORKING DOCUMENT

SUMMARY

The present document constitutes the main working paper of the Con-
ference of Ministers of African Member States Responsible for the

Application of Secience and Technology to Development.

The three Chapters correspond to the three substantive items of
discussion on the Provisional Agenda of CASTAFRICA as follows:

Chapter 1. Trends of science and
technology policies in the
countries of Africa

Chapter 1I. New technologies:
possibilities for their
development and application
in Africa

Chapter III. Scientific and technological
co-operation in Africa

Agenda Ttem No.

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 commnications relating to secientific and technological

co-operation in Africa., A Summary of communications received is inecluded

as an Appendix to the present document.
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FOREWORD

In presenting this main working paper to CASTAFRICA, the Unesco Secretariat
does not purport to provide an exhaustive review of the situation as regards pre-
sent or future 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 which is
given in Annex VI to the Final Report of CASTAFRICA.

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; and resolution 2,121, seventeenth session), and of
resolution 2.3.4 adopted by the Executive Board at its 89th session.

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

(1) exchange information on thelr national science and technology
policies;

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

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

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

(v) examine the rble of science and technology in govermment 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 Jjustified and timely; but a step nevertheless - in the collective pro-~
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. The subJjects to be discussed at CASTAFRICA are complex and multifaceted,
and have a bearing on questions discussed by previous major conferences and meet-~
ings such as the following:
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15-25 May 1961

26-30 March 1962

3-12 September 1962

17-24 March 1964

28 July - 6 August 1964

10-21 July 1967

16-27 July 1968

5-16 October 1970

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 Natlons
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);

International 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);

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

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

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

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

9-1%3 February 1960

78

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 Education 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 January 1970 Third Regional Conference of Ministers of Education
and Ministers Responsible for Economic Planning in
the Arab States, Marrakesh (convened by Unesco 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 clting the place of the meeting and year when it took place.
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INTRODUCTION

1. The present chapter is intended to facilitate discussion of item 7 of the
CASTAFRICA provisional annotated agenda: Trends of science and technology
policies in the countries of Africa.

2, Unless otherwise stated, the information contained in the chapter is drawn

from related CASTAFRICA documents, particularly a book prepared on the
occasion of CASTAFRICA and presented as volume No. 31 in the Unesco "Science
policy studies and documents" series, under the title "National science policies
in Africa".

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

L, 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 discussiongunder item 7.

1. The past

6. Africa's past is characterized by a relatively low population density except
in a few well-circumscribed areas. 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 2,700,000 sq.km., 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.km. comprising three €e§ions of about
equal size: Western Africa, Middle Africa and Eastern Africa 1 .

Te By its huge territorial surface, Africa is therefore the largest continent

by some measure, if North and South America, and the USSR, are counted
separately 2), 1In 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 rﬁgions is
given in Table 2 of the Introduction to Unesco/document SPS/No. 31: Nat?onal
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 financlal assistance from Unesco).

(2) United Nations, 1971 Demographic Yearbook, page 1ll.
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8. Until the nineteenth century Africa was but a very little known part of the
world as evidenced by the fact that, after millenia of explorations, the sources
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
. seientific knowledge, in the modern sense of the term, to the African hinterland.

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. By
1939 the only remaining politically independent country 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 scientifiec
institutions in non-African nations.

12, 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.

It is therefore not surprising that, lacking national scientists and engineers,

the continent has depended and still substantially depends elther on the importa-

tion of the results of foreign R&D or on expatriate R&D scientists working in

Africa.

2. The present

13, 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
an aftermath of independence, have been in a position to carve out for themselves
and for their peoples - however precariously - a place in world scientifie
endeavours,

1%, 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 financial means and institutional mechanisms required for the
fruition and application of national scientific and technological policies.

15, The problems associated with formulating and implementing a science and

technology policy have in this way gained increasingly serious attention by
African governments,
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16. At the Lagos Conference (1964)(1) it was noted that African countries were

handicapped by an absence of an adequate national secience policy, and gener-
ally speaking the lack of any national machinery for co-ordinating and preparing
such & policy. In particular they were suffering from an extreme shortage of
senior scientific and technical personnel, and inadequate training and research
facilities.

17. By the time of the Yaoundé Symposium(z) 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.

18, In the intervening years since Yaoundé there have been further important

developments, and most countries in Africa are working towards central machi-
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.

19. 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-
ical background which has led to the present situation, and to highlight trends
for the future which are already in evidence.

20, Until the mid-1950s, at least, most of the African countries had colonial

or quasi-colonial administration and at that time the national R&D institu-
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). Expatriate companies, in so far as they required the results
of research, relied mostly on importing the improved technology resulting from
research carried out elsewhere,

21. Following independence many countries made attempts to expand and to afri-

canize the existing R&D network, part of this effort being to bring the work
at universities more into line with urgent national needs. "Science policy-
making bodies" were set up to promote this process - one of the earliest (1959)
being the Council for Scientific and Industrial Research in Ghana.

(1) Final Report of the Lagos Conference, Lagos, Nigeria, 28 July - 6 August
196k, Unesco, 1964, 102 pages.

(2) Unesco science policy studies and documents, No. 11, The promotion of scien-
tific activity in tropical Africa: Transactions of the symposium on secience
policy and research administration in Africa, 1967, 111 pages.
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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 and 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, Expen-
diture on R&D is steadily rising, and the qualified manpower for the two fairly
distinet (but intercommunicating) aspects of this work is becoming increasingly
available.

253. In conclusion to this Introduction, it may be said that many African countries

are feeling their way towards a concerted science and technology policy and
the fruition of such a concerted policy 1s 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,

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

1. General concepts of science and technology policy

2k, It seems advisable to consider the general concepts of science and technology
policy, and to give this subject an early look before CASTAFRICA delibera-
tions become too advanced and crystallized.

25. 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
and what is technology, as seen from the policy-maker's point of view.

26. In this connexion, science may be defined as mankind's organized attempt,

through the objective study of empirical phenomena, to discover how things
work as causal systems. By means of rational and systematic thought, expressed
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, The purpose of science is therefore to comprehend, not to
invent.

27. Technology denotes the whole -~ or an organic part - of knowledge that re-

lates directly to the production or improvement of goods or services.
Engineers, whose tasks it is to apply technology in order to satisfy conecrete
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. In other
words, science can be schematically described as "know-why", while technology
rather pertains to "know-how".

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

(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. The R (research) refers both
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to scientific and to technological research. The D (experimental development)
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 exlisting ones - including the de-
velopment of prototypes and pilot plants. It comprises the studies needed to
ascertain the technical, soclal and economic feasiblility, usefulness, accept-
ability and profitabiliiy of the innovations.

29. It should be clearly understood, in the light of the preceding definitions,

that science and technology have nowadays become very closely interlinked.
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.

30, Let us now consider the chain of activity constituted by research, experi-

mental development and production. One line of argument, based on past ex-
perience, contends that science and technology grow separately, though a symbiotic
relation between the two activities is recognized. According to this view, the
true relationship between science and technology 1s not a serial or sequential
one; it is rather an orthogonal one with science and technology going on side by
side and stimulating each other.

31, The other line of argument claims that the comparison of the rate of growth

of a particular field of knowledge and application in each of the three links
of the chain "research - experimental development - production", allows definite
conclusions to be drawn. According to this scheme, higher rates of development
of knowledge have to be ensured in the technologlcal 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. This second
approach implies a direct causality relationship between scientific research and
experimental development, apparently conflieting to some extent with the
"symbiotic" view described above.

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. The Diagram shows that there are independent inputs (ideas, empirical know-

ledge etc.) to research and to experimental development. The output from re-
search (new knowledge) is split into two parts: one which feeds into education
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, ete,
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34, It is thus obvious that the scope of science (and technology) policy is not

restricted to the sphere of discoveries and inventions, but encompasses the
whole of the R&D operations leading to practical innovations in the productive
sectors of the economy.

%, While the concept of "science policy" is generally taken to cover all spheres
of knowledge including technology, some authors have used the expression
technology policy in the sense of "technological choices for industry" which is
in fact a part of industrial policy. Unesco consistently refers to "selence
policy-meking" as pertaining to all research and experimental development (R&D)
operations, including the related scientific and technological services (sT8)3;
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 erronecus 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.

88



36, Furthermore, as shown in Diagram B (see page 88), the interconnexions between
science policy and the main aspects of national life are so manifold and

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.

37. As previously stated, it is hoped that the above considerations will facili-
tate discussion, by CASTAFRICA, of the questions mentioned under item 7 of
the CASTAFRICA Annotated Provisional Agenda (document SC/CASTAFRICA/1 Add. ).

2. Relationship with overall national planning

38. It must be recognized that science and technology policy governs the "change"
component of development in so many areas of social and economie policy that
planning in both areas should be closely interlinked. 1In practice, this means
that the policy-making bodies for national science and technology and the national
development planning agencies must co-operate intimately with each other.

39. Since national planning agenciles are generally run by economists, practical
problems arise in such co-operation due to differences in time horizons and
difficulties of communication.

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. Redueing 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 rdle
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 knowleage, new
information and changing circumstances, Such planning must at the same 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. There remains the problem of communication. Scientists and economists, with

different motivations and working in different contexts, do not speak the
same language. In the dialogue which must take place between them, it is often
inevitable that the economists have the final word, simply because they hold the
strings of the money bag. This "raison de force" does not always make the
economists right., Inversely, science planners may on occasion not be realistic;
they may be seen, by the economists anyway, as special pleaders for their partic-
ular fields of interest: one group of pleaders amongst many which are seemingly
of equal weight.

42, Therefore, if science planners are to have credibility with economic plan-

ners they must have both technical and economic literacy and possess a know-
ledge of the planning techniques used by the economists. A science and techno-
logy planning capability requires the training of a cadre of scientists and
engineers in economic planning methods and in moderm analytical techniques,
systems analysis, operational research and so forth.
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43, 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-
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 govermment departments. To ensure an adequate level of
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
soclety concerned.

ki, 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-
ning has been making quite remarkable progress, if only in certain African coun-
tries, during recent years. Throughout the continent science policy is now
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 1s accepted that a national science and tech-
nology policy should be a reflection of long-term national goals and objectives,
and of the overall economic and social development plan designed to achieve
these aims; and, also, that only within the context of such an overall plan can
a valid science policy be formulated.

45, 1In 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. This is substantially true whatever the plan-
ning system, whether normative, instigative or exploratory 1), 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.

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 recognition of science and technology as key components in economic develop-
ment. In any event, a few countries have already included special chapters or
sections dealing with science and technology in their overall national develop-
ment plans (Cameroon, Ethiopia, Senegal, Tunisia and Zambia). The Madagascar
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.

(1) Cf. document UNESCO/NS/ROU/234 - (SC/WS/488) of 2k July 1972: Section III:
Management by objectives in science policy.
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k7, Thus, assuming that suitable operative links can be established between
sclence planning and national planning, CASTAFRICA may wish to turn to some
of the key questions of science and technology policy, in the African context.

S Relationship with universities

48, An important aspect specifically reflected in Diagram B (outer ring) is that
higher education in its relation to science-policy-making and the execu-
tion of R&D.

49, CASTAFRICA will doubtless wish to discuss this question in some detail, not

only because of 1ts 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
technologlcal development is not an end in itself. Scilence and technology are
essential factors in the process of the conversion and development of society.
Soclal and economlc considerations are basic to the formulation of plans which
can and should be carried out in this field.

50. A specific aspect which might merit debate at the Conference is the need for

an adequate amount of research in the fleld of the social sciences, and
economics, to accompany the R&D effort within the exact and natural seciences.
Only the universities are in a position to meke a significant contribution to
social sciences research in Africa, including educational, cultural and linguis-
tic studies and research. The fundamental importance of this aspect was vividly
brought out, to cite but one instance, during the Round Table on Regional Social
Science Activities in Africa South of t?e Sahara, held at Lomé, Togo, on 2-6
October 1972, under Unesco's auspices(l .

51. A further 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 R&D with the research needed for national

socilo-economic development, while, at the same time, safeguarding the principles

of academic freedom.

52. Finally, CASTAFRICA 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 2),

(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: "The situation and perspectives of
social science in tropical and equatorial Africa", by the International
Social Science Council,

(2) Data here given are a summary of more extensive information in document
SC/CASTAFRICA/REF.1l., PFigures are for 1969, 1970 or 1971.

92


https://unesdoc.unesco.org/ark:/48223/pf0000001721_eng

5.

There are, on the average, 480 students in higher education per one million
inhabitants in the Unesco African Member States excluding Egypt. This re-
presents 1/5th of the ratio for Asia (excluding Japan and China), 1/10th of
that in Latin America and only 1/20th of that in Europe (excluding the USSR).

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.

Engineering and agriculture are the smallest groups of study in most African
countries (on the average 5.3% and 4.8% respectively). This fact, of course,
has dire repercussions for the building up, within the African countries
(Egypt excepted), of an adequate potential for industrialization, for the
mechanization of ?griculture, and for economic growth and national develop-
ment as a wholell), Similarly, the low percentage of students in the agri-
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.

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. It is a fact that for many African countries
study abroad is an essential supplement to local higher education, and that,
in certain instances (Central African Republie, 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; a 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).

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. For every 100,000 inhabitants, 5 to

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,

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, 10% of total third-level students study engineering;

in Latin America the proportion is 14% and in Burope it is 18%.
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of R&D on the continent, even when taking into account the ratio of students
enrolled abroad. This is a fundamental question which the CASTAFRICA Conference
will doubtless wish to consider in some detail so as to set sights for the future.

k, Scientific and technological potential

54, CASTAFRICA has before it a wealth of information about Africa's scientific
and technological potential (STP). Providing such data is, in fact, the
main object of much of the Conference's documentation (ef. the list of CASTAFRICA
documents in Annex VI of the Final Report) and no attempt will here be made

to reproduce it.

55, 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
summary is thus provided below under four headings: (a) R&D manpower; (b) R&D
finances; (c) R&D institutions, facilities and equipment; and (d) scientific
and technological information 13.

(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 1/30th of those in
Europe.

The number of scientists, engineers and technicians engaged in R&D in most
of the countries does not exceed 10% 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 Development (UNACAST): 200 research workers per

(1) Pew African countries have as yet carried out the inventory of their STP in
an exhaustive way. Those who wish to do so might consult Unesco document
SPS No. 15: "Manual for surveying national scientific and technological
potential: Collection and processing of data; Management of the R&D system",
Unesco, Paris, 1970, 251 pages.

(2) The data given in this section are taken, for the main part, from document
SC/CASTAFRICA/REF.1 "Statistics on R&D in African countries"; and from
Chapter IV of the Introduction to document SPS No. 3l. The years to which
the data refer are indicated in the source documents, and not repeated here.
Most data refer to 1969, 1970 or 19T71.
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one million inhabitants by 1980(1). In 24 out of 36 African Member States

for which data is available the ratio is less than fifty. The countries
closest to the target are: Mauritius 137, Egypt 84, Gabon 81, Ivory Coast T8,
Senegal 77, Kenya 65, Tunisia 62,