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INTRODUCTION

The Third Meeting on Science Policy and the Or-
ganization of Research in the Countries of North
Aflrica and the Middle East was convenedby Unesco
in pursuance of resolution 2.112 adopted by the
General Conference at its thirteenth session, au-
thorizing the Director-General ' to promote re-
gional co-operation for the development of national
science policy" . At the kind invitation of the Dem-
ocratic and Popular Republic of Algeria, it was
held in Algiers from 20 to 26 September 1966; it
followed similar meetings held in Cairo in Decem-
ber 1960 and Beirut in May 1963. Participation at
these meetings was on the same regional basis.
Its object was to study:
changes that had occurred durjng the three years
that had elapsed since 1963 in the national sci-
ence policies and the instruments of those
policies in the countries covered by the Sci-
ence Co-operation Office for the Middle LEast
(MESCO);
the introduction into these countries of modern
methods of organizing and administering re-
search activities and planning them to fit in
with the objectives of development;
the prospects of regional co-operation between the
science policy bodies of these countries, con-
sonant with the common objectives of their
science policy, and the contribution that inter-
national assistance could make to such co-
operation.
In order to go more thoroughly into the practical
approaches to the framing and carrying out of na-
tional science policies, the following three main
subjects, corresponding to various items of the
agenda, were introduced by Unesco consultants for
general discussion by the participants:
the institutional structures for the organization of
research at governmental level, which can
now be classified into a certain number of def-
inite types;
the factors to be taken into consideration in order
to establish science planning on a quantitative
basis, and particularly in order to assess the
scientilic and technical potential available to

a country and to stimulate the development of

that potential;
lastly, the machinery for interaction between sci-

entific and technological research, on the one
hand, and economic and social development on
the other, and for integrating the policy for

science and technology with the general devel-
opment policy. The Meeting was to tackle this
problem with a view to working out methods of
planning research activities suitable for the

countries of North Africa and the Middle East.

The practical arrangements for the Meeting
and its technical organization were the joint res-
ponsibility of the Algerian Government - who made
available to the Meeting the premises and facilities
of the "' Club des Pins' - andof Unesco represented
in the region by the Middle East Science Co-
operation Office (MESCO), Cairo.

The principal participants were specialists in
science policy and research organization, attend-
ing in a personal capacity and nominated by the
Director-General of Unesco from among leading
representatives of the bodies responsible for na-
tional science policy, on proposals of the Member
States covered by the Unesco Science Co-operation
Office for the Middle East (MESCO). Specialists
from the following countries attended the Meeting:
Algeria, Iran, Iraq, Jordan, Kuwait, Lebanon,
Morocco, Saudi Arabia, Sudan, Tunisia, Turkey,
United Arab Republic, Yemen(1)

Member States and Associate Members of
Unesco other than those covered by MESCO were
empowered to send observers. The United Nations
(Headquarters, New York, and Economic Commis-
sion for Africa), Specialized Agencies (Interna-
tional Labour Office, World Health Organization,
Food and Agriculture Organization). and the Inter-
national Atomic Energy Agency were invited to
send representatives. Invitationsto send observers

mg_ion covered by the Middle East Science
Co-operation Office of Unesco also includes
Cyprus, Libya, Syria and Qatar.
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were also addressed to the following intergovern-
mental organizations: League of Arab States, Or-
ganization of African Unity, and to the following
non-governmental organizations: Council for Inter-
national Organizations of Medical Sciences, Inter-
national Council of Scientific Unions, Union of
international Engineering Organizations.

The Meeting was declared open on 20 Septem-
ber 1966 in the ""Club des Pins'" by His Excellency
Dr. Ahmed Taleb, Algerian Minister of Education,
in the presence of Mr. Yvan de Hemptinne, Head
of the Science Policy Division, representative of
the Director-General of Unesco.

After the opening speeches, the Meeting el-
ected the following officers by acclamation:

Chairman Mr. A. Ouabdesselam

(Algeria)

Vice-Chairman: Dr. F. Al-Tai (Iraq)

Rapporteur : Dr. S. Rassekh (Iran)

£

The Meeting worked only in plenary sessions.
During the first two sessions, the principal parti-
cipants made exposés on the present state of sci-
ence policy and the organization of research in
their respective countries. These exposés will be
found in Annex VI, while factual information on
science policy organs existing in these countries
and a global analysis of human and financial re-
sources available for science and technology inthe
countries of the region are givenin Chapterl- Dur-.
ing the other sessions, the consultants introduced,
and the participants discussed, items 5 to 9 of the
agenda (see Annex III), Chapters II to V contain”
the résumeés of the discussions and of the conclu-
sions reached by the Meeting. The recommenda-
tions adopted during the final session have been in-
serted in the text at appropriate places, following

' the instructions of the Meeting.



CHAPTER I

MAIN CHARACTERISTICS OF THE PRESENT STATE
OF SCIENTIFIC DEVELOPMENT IN THE COUNTRIES OF THE REGION

A. Governmental structures for national science
policy and national development planning

It emerged clearly, during the Meeting, that
the countries of the region are becoming increas-
ingly alive to the need for the co-ordination of sci-
entific research and the formulation of a long-term
national science policy.

At the time of the first Meeting in this series,
held in Cairo in 1960, only one country had a gov-
ernmental organ for science policy, and only 9
countries belonging to the region took part in that
Meeting.

Today, as is shown in Table 1, 7 countries out
of the 13 which have participatéd in the Meeting
have an institution responsible for formulating the
government's national science policy.

These science planning institutions are for the
most part attached to the Office of the President
of the Council of Ministers - a fact which obviously
facilitates the task of interministerial co-ordination
and enables them to formulate a truly national sci-
ence plan. In some cases, however, the govern-
mental science planning institution is still admin-
istrativelyattached to the Ministry whichoriginally
created it.

National development planning, formerly
termed economic and social planning, preceded
science planning in most of the countries of the
world. At present, practically all the countries
of the region have a national body which is respon-
sible for the preparatory stages and supervision
of the execution of the National Development Plan,
the duration of which varies according to the coun-
tries concerned.

Lastly, it is manifestly impossible to engage
in any effective science planning without having
reliable data concerning the national scientificand
technical potential (STP). Table I shows that this
essential stage is still to be reached in many coun-
tries of the region.

B. National expenditures and manpower
resources in the region, in the field of
science and technology

It was stressed during the Meeting that the
science policy of the Member States of North Africa
and the Middle East should be based on sound
quantitative data regarding the scientificactivities
of these different countries. In order to plan the
scientific development in a rational way, it is im-
portant to have precise information about the state
of science in the past and in the present, so that
the varioustrends can be examined and projections
made. This means that the whole field of scienti-
fic and technological activities must be described
quantitatively in terms of measurable parameters.

The two most important factors involved in
the analysis of scientific and technological devel-
opment are manpower and financial resources.
Science statistics constitutes a relatively new field,
and it is only recently and in a limited number of
advanced countries that measurements have been
made in relation to manpower and finance. Thus
for the countries of North Africa and the Middle
East a detailed analysis is not possible at pres-
ent. However, in view of the urgent need to pro-
vide basic data for science planning, a first step
in this direction was made at the Meeting by col-
lecting information on gross estimates of the total
number of scientists and engineers, the percent-
age of this total number engaged in research and
development, and the national expenditures on
science and technology. Related to these funda-
mental parameters are the following quantities:
number of scientists and engineers per unit of
population, total national expenditure on science
and technology per unit of gross national pro-
duct (national research index), and per unit of
population.

The preliminary estimates presented at the
Meeting will be useful as a comparison reference
for a dynamic analysis (time series) when the de-
tailed information has been collected by Unesco's
Office ol Statistics [or use al future meccetings.



It should therefore be borne in mind that the data
made available duringthis meeting indicate merely
orders of magnitude.

The Meeting decided, moreover, that whereas
the data collected by Unesco for the advanced coun-
tries are restricted, as regards national expendi-
ture on science and technology, to research and
development and associated activities, it would be
useful in the case of developing countries{1) to es-
timate the whole of the national expenditure rela-
tive to the application of science and technology to
development (of course including research and de-
velopment but excluding investments and expendi-
ture yielding immediate economic returns by the
production of goods and services). The figures
obtained were hence too high to permit a valid in-
ternational comparison, but they nevertheless en-

abled to sketch out a general picture of the situa-
tion in the countries of the region. On the other

hand it is not possible from these figures to arrive
at final conclusions as to the relative positions of
the different countries in 1966, since precise in-
formation is lacking at this stage on the coverage
of the estimated data and on the degree of their
standardization in the countries of the region.

In spite of these uncertainties, it can be seen
that the per capita expenditures on scientific and
technological activities (including research and de-
velopment), averaged over the region (see Table 1_1)
are of the order of US $0.6. Moreover, the varia-
tion in the number of scientists and engineers is”
considerable (through two orders of magnitude),
which is of course explainedbythe wide differenceS
between the population figures for the countries of
the region; however, the percentage of scientists

and engineers engaged in research is generally of
the order of 5 to 10%.

(1) Scc Chaptler 11, Section A (paragraph 4)



TABLE I / TABLEAU 1

1. National science planning institation Legal instrument of Date of Controlling body Evaluation of STP 1
Country / Pays Institution de planification scientifique nationale establishment establishment Evaluation du PST
II. National development planning institution Instrument de Date de création Rattachement Date of first evaluation
Institution de planification du développement national création administratif Date de la 1re évaluation complete
Algeria I. Conseil de la recherche scientifique Decree / Décret 1965 Ministére de 1'éducation In progress / En cours
Algérie nationale
II. Direction générale du plan et des études économiques - - Ministére des finances
et du plan
Iran I. Conseil supérieur de la recherche scientifique - Expected - -
k) -
Prévu 1967
II. Organisation du plan Law / Loi 1948 Cabinet du Président
du Conseil
lraq / Irak [. Supreme Council of Scientific Research Law / Loi 1963 Office of Prime 1964
Minister
II. Planning Council - 1958 Ministry of Planning
Jordan I. Jordan Research Council Ordinance - 1964 Ministry of Education 1966
Jordanie Ordonnance
II. Ministry of National Economy and Social Affairs - - —
Kuwait I J— - - - -
Koweilt
II. Development Council Law / Loi 1961 Office of Prime
Minister
Lebanon I. Conseil national de la recherche scientifique Law / Loi 1962 Cabinet du Président 1963
Liban du Conseil
II. Conseil de la planification Decree /Décret 1952 Ministére du plan
Morocco I. Conseil universitaire de la recherche scientifique Decree /Décret 1959 - -
Maroc
II. Ministére du développement - - - -
Saudi Arabia L. —_— - - - -
Arabie saoudite
II. Central Planning Organization Decree / Décret 1964 Office of Prime
Minister
Sudan / Soudan I. — _ - _ -
II. National Planning Committee Decree /Décret 1962 Ministry of Finance

and Economic Affairs




Countey / Pays

Table I/ Tableau I (continyey / suite)

I. National science planning institution
Institution de planification scientilique nationale

Il. National development planning institution

Legal instry
establishmen,

Instument de

Institution de planification du développement national création
Tunisia I. —_ —-
Tunisie ) ) )
II. Secrétariat d'Etat au plan et al'économie nationale -
Turkey I Scientific and Technical Research Council Law / Loi
Turquie
II. Planning Department Law / Loi

U.A.R./ R.AU.

I. Supreme Council for Scientific Research

II

Supreme Planning Council

Decree / Décrer

Decree /Décret

Yemen / Yémen

ment of

Date of
establishment

Date de création

1962

1963

1961

1965

1965

(1) STP: Scientific and technical potential.

PST: Potentiel scientifique et technique.

Control}ing body

Rnuncheme'n:
.dmjnisuauf

Evaluation of STP

Evaluation du PST m

Date of first evaluation
Date de la 1re évaluation complate

Office of Prime
Minister

1963

Office of Prime
Minister

Office of Prime

Minister and Ministry

of Planning

1958




Gross estimates of financial and human resources in science and technology

TABLE 1I / TABLEAU II

Estimations approximatives des ressources financiéres et humaines en science et technologie D

Number of scientists and engineers National expenditures for science and technology
Nombre de scientistes et d’'ingénieurs Dépenses nationales pour la science et la technologie
Population
Country / Pays Year / Année Number of researchers in/en
@ in % of total In millions of U.S, § In/En U.S. § millions
Total (3) Nombre de chercheurs 4 En millions de $ USA ) per capita (6)
en % du total

Algeria/ Algérie 1966 800 — 1 000 6 . 4-6 0.3 - 0.5 12
Iran / Iran 1966 6 500 — 7 500 - 20 - 25 0.9 - L.1 23
Iraq / Irak 1966 4 000 7 0.5 — 0.7 0.07 — 0.10 7
Jordan / Jordanie 1965 1700 —2 500 3 -4 0.05 - 0.17 0.026 — 0.09 1.9
Kuwait / Kowelt 1965 2 000 — 3 000 57 0.25 — 0.5 0.6 - 1.2 0.43
Lebanon / Liban 1965 2 000 - 4 000 7 1-27 0.43 - 1.2 2.3
Morocco / Maroc - - - - - 13
Saudi Arabia/ .
Arabie saoudite 1965 1 500 — 3 000 7 0.8 —1 0.12 — 0.15 6.6
Sudan / Soudan 1965 1 400 — 1 500 15 — 20 2.5 — 4.5 0.2 — 0.35 13
Tunisia/ Tunisie 1966 1 000 8 2.6 0.6 4.6
Turkey / Turquie 1964 20 000 10 24 0.8 31
U.A.R./ R.A.U. — - - - - 29
Yemen / Yémer - - - - - 5

(1) When two figures appear, they pertain respectively to the lower and upper limit
of the estimate. Absence of figures indicates that the corresponding information
has not been made available to Unesco (Science Policy Division) as of 1December 1966.

(4) Percentage of number of persons defined in (3) engaged in research and
development activities,

(5) The following approximate conversion factors were used to express
national currencies in U.S.§:

1 U.S.$ = 5 D.A. (Algeria); 80 rials (Iran); 1/3 dinar (Iraq, Jordan,
Kuwait); 3 L.L. (Lebanon); 1/3 £ (Sudan); 5/9 D.T. (Tunisia);
9.T.L. (Turkey).

(6) Unesco Statistical Yearbook, 1965.

(2) In the case of financial resources, 1966 estimates pertain to budger allocations,
estimates of previous years pertain to expenditures effectively made.

¢3) Number of persons having had a science education in the field of Natural Sciences
or Engineering.
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CHAPTER II

STRUCTURES, INSTITUTIONS AND RESOURCES
OF NATIONAL SCIENCE POLICY

A. General considerations

1. A national science policy is essential for
all countries, irrespective of their particular con-
ditions. It is no longer conceivable that haphazard
and unco-ordinated research be carried out with-
out any governmental links or general directives, in
short: unintegrated with government policy.

2. National science policy finds its expres-
sion in the body of legislative and administrative
measures adopted by the government to ensure that
the research effortis fully effective. Effectiveness
of researchis evaluated in relationto the country's
development targets, tothe advance in human know-
ledge and, in certain cases, to the country's polit-
ical position in the family of nations.

The definition implies that the organization
and development by the government of the various
elements of the country's operational network of
researchinstitutions be effected in accordance with
well established principles and in full harmony with
the overall policy for the National Development.

3. Generally speaking, national science policy
applies to activities in which discovery and inven-
tion playthe key role. Thistype of activityischarac-
terized byits innovatory nature, regardless of the
type of research (fundamental, oriented fundamental,
applied or developmental)or of the field of speciali-
zation involved (natural or human sciences).

4. In countries where descriptive inventories
of natural resources break new ground they should
also be included in the sphere of science policy.
In point of fact, the institution of sectoral govern-
ment policies is truly possible only after the over-
all scientific stock-taking of the milieu has been
completed.

5. Developmental research warrants particu-
lar consideration. It consists of the small-scale
reproduction of laboratory results, through a pro-
cess of technical adaptation in which the know-how
necessary for practical application proper is pro-
gressively accumulated, in one of the productive
sectors of national life (industry, agriculture,
transport, telecommunications, etc.. ).

6. Descriptive research (the preparation of
large-scale national inventories) and developmen-
tal research have this in common, that they call
for very considerable financial efforts, the cover-
age for which often has to be provided well ahead
of the decision by the national planning authorities
{or private industry) to proceed to the stage of di-
rectly productive investments - i,e., to the prac-
tical application of the knowledge acquired.

7. The main aims of a national science pol-
icy may be briefly defined as follows (the list, of
course, is not exhaustive):

(a) Assessment of trends in science and technology
through the collectionof factual, objective and
(asfar as possible) numerical data essential for
planning the development of the country's opera-
tional research network (personnel, funds,
buildings) and for evaluating the possibilities of
Practical application of new knowledge for eco-
nomic and social progress afforded by scienti-
fic research. It should be stressed here that
only the specialists in research can supply the
basic material concerning actual needs in sci-
ence and technology, on the one hand, and the
possibilities held out by the application of sci-
ence and technology, on the other;

(b) Serving as a driving force for economic and
social progress, in addition to the contribu-
tion made by research in the form of applic-
able results;

(c) Preparing the way for the development and
exploitation of a country's natural resources
by conducting the necessary investigations
preliminary to investment decisions;

(d) Achieving proper co-ordination between aca-
demic research performed in universities
and the objectives of the National Development
Plan. Only by reconsidering the finality of its
responsibilities in the field of fundamental re-
search will the university be able once again
to discharge its task effectively, especially in
developing countries.

8. Any genuine national science policy re-
quires the setting up of:

13



(a) a governmental structure permitting the effec-
tive exercise of the functions of scientific plan-
ning and decision-making;

(b) an infrastructure of scientific organizations
and institutions of higher education forming
the material and intellectual basis of research,
and whose activities should be co-ordinated
and harmonized so as to constitute an efficient
operational network serving the aims of na-
tional science policy.

9. The organization of national science policy
should take account of the two following basic prin-
ciples:

(a) Evolutional flexibility - one might say " plas-
ticity" - of the governmental structure, so as
to ensure the rapid adaptation of science policy
decisions to the concrete situations and objec-
tives of national development;

(b) stability and continuity of operation of the or-
ganizationand institutions constitutingthe coun-
try's operational research network, as well as
of the auxiliary services of research. 1
10. The aggregation of governmental institu-

tions for science policy should be capable of per-

forming several functions which may be summarily
listed as follows:

a) decision-making, the exercise of which rests
with the members of the Cabinet acting, de-
pending on the case in point, either in isola-
tion, or as a small ministerial committee or
as a plenary cabinet meeting;

(b} policy-formulation and planning, the work of

which requires complete independence from

any preponderant influence wielded by any of
the government departments, and the right of
unrestricted information concerning the re-
search activities conducted under the auspices
of all the ministerial departments. This func-

tion, in consequence, should be entrusted to a

body attached, according to the particular

c?iﬁ. ‘g)hfh;? li-rsiine Minister or to the Office

o e ief o ate, Thi B

a large measure of autolr::);t;o?g :hould erioy
g espect of con-

ception and methodology; in addition, jt should

be equipped with adequate means of investj
tion, study and synthesis; it should be cong_a_
nected thn tl.Ie Central Planning Organization,
if any. Within the framework of the scientifi
policy formulated by this body and decidedc
upon by the government, the de
ming should be conducted by the various gov-

ernment departments and by thei . o

institutions in charge of y el.r sc1ent1f.1c

ing the execution ofg . performl.n.g .and direct-

the executive Funs: resea.rch activities; .

re ction mainly relates to scien-

tific alnd te.chnical research proper. It may be
e:“?rmsed in very different ways in the univer-
sities, inthe research centresand laboratories
of the various government departments and in
the public or private sector of the economy.

- 11. Over-centralization of the executive func-

tion is to be avoided. In particular, the univer-

Sities and the research centres of the various

tailed program-

(c)

14

government departments should be granted suffi-
cient autonomy in carrying out the functions and
missions assigned to them.

' Experience shows, however, that this execu-
tive function needs to be co-ordinated at the national
level by one or more bodies (such as national re-
search councils or academies of sciences), which
would also be responsible for the decisively im-
portant task of initiation and stimulation, at the
national level, in specific branches or fields of
scientific research.

Recommendation no. 1

Scientific co-ordination should be extended
not only to research activities conducted
at the universities and specializedinsti-
tutes butalso to those undertaken at min-
isterial departments. Each country
should carefully choose the organization
for research co-ordination and science
policy which is best suited to it. How-
ever, the countries of the region should
have the opportunity of consulting Unesco's
Science Policy Division on this score, and
of taking account of the conclusions
reached by the ECOSOC Advisory Com-
mittee on the Application of Science and
Technology to Development (Third Report,
May 1966 - E/41178).

L

B. Organization scheme for a governmental
science policy structure

12. The simplest imaginable structure would
take the form of a single bodyfor national research
covering all disciplines and types-of research and
combining the policy-formulation, planning and
executive functions alike. Bodies of this kind do
in fact exist in several countries, where they are
known as ''National Councils for Scientific Re-
search' .

While this organizational scheme is applic-
able in certain countries, given their population
and level of academic, agricultural and industrial
development, it would seem that in other circum-
stances a single body might well, under such a
heavy responsibility, be paralysed by the wide var-
iety of tasks to be accomplished.

13. Diversification of the governmental struc-
ture for science policy may be effected in two dif -
ferent ways, these being sometimes combined,
judging from the experience of the most advanced
countries:

(1) Such as documentation centres, workshops for
the manufacture of scientific equipment and
instruments, standardization and scientific
metrology services, etc.



(a) Diversification based on the separation of
decision-making, planning and executive func-
tions;

(b) Subsequent diversification of the planning and
executive functions either according to types
of research (fundamental, oriented fundamental,
applied, developmental) or according to sec-
tors of the national economy or - whichamounts
to much the same - according to the main
disciplines of applied sciences (agriculture,
industry, medicine, etc..).

C. Governmental organs for science policy

14. The supreme decision-making organ in

respect of national science policy may be:
(a) the Council of Ministers; or
(b) a Ministerial Committee consisting of the
Ministers whose departments administer a
substantial research budget, including, of
course, the Minister of Education (this being
the solution usually adopted); or
(c) a Minister (or a Secretary of State with min-
isterial rank) having responsibility for scien-
tific questions by delegation of powers by the
supreme political authority.
Whatever the system adopted, it is essential that
specific responsibilities should be defined in res-
pect of national science policy. Furthermore, it
is essential for a governmental will to be continu-
ously expressed within the constitutional power of
the State itself, which thus becomes the master
mover of a genuine science polity.

15. The National Council for Science Policy
(or any similar body responsible for planning na-
tional science policy) is the deliberating body at-
tached to this supreme decision-making organ,
which will make its decisions on the basis of stud-
ies and briefs prepared by the Council,

The task of the Council is to deal with thebud-
getary, 1) gtructural and organizational problems
relating to the country's operational network of re-
search institutions (including the questions relat-
ing to the training and employment of scientific
and technical personnel), as well as the program-
ming and co-ordination of scientific and technolo-
gical research, with particular reference to the
setting of objectives to be met.

It is this body which will be responsible for
formulating the country's science policy, in con-
formity with the financial conditions and economic
directives laid down by the National Development
Plan, and with due attention paid to the réle which
the country proposes to play in international co-
operative research programmes.

16. In carrying out this important task, the
Council will be assisted by its members, by a
scientific secretariat and by such ad hoe working
parties as it may set up for limited periods. Pro-
vision should be made for consulting leading sci-
entists and administrators, and for the establish-
ment of working parties setupon a temporarybasis.

Preference should be given in all cases to a hier-
archical group structure rather than to large as-
semblies; and care should be taken to provide for
the possibility of renewal of members.

17. The membership of the Council should be
limited. Experience has shown large gatherings
to be inefficient in such matters. The Council
should include representatives of academic andap-
plied research, in the field of natural as well as
social and human sciences, and the directors of
major scientific research institutions, an expert
appointed by the department responsible for the
National Development Plan, and a financial adviser.

The representatives of Research serving on
the Council should be appointed by the executive
organs of the national science policy 2), the ap-
pointment being made:

a) by the autonomous institutions responsible for
co-ordinating and stimulating the country's
scientific research (e.g. national councils for
scientific research or academies of sciences);
or

(b) directly by institutions belonging to the opera-
tional research network proper; or

(c) even more directly, by elections by a small
electoral body consisting of qualified research
workers working at least part time in a re-
search institution belonging to or officially
recognized by the State.

18, The Council's scientific secretariat should
be a State administration whose members form an
integral part of the administrative staff of the Of-
fice of the President of the Council ol Ministers
(or the services of the Prime Minister or even the
Office of the Chief of State, as the case may be).
The members of this administration could be lim-
ited in number but should have high qualifications.
The Secretariat should ensurc co-ordination bet-
ween the various government departments (includ-
ing the Ministry of Education) in budgetary and
administrative matters in respect of all questions
relating to science policy. It would undertake or
arrange for the preliminary studies necessary for
the Council's work.

The Council should be provided with contin-
gency funds amounting to some 2 to 4% of the total
science budget so as to be able to take direct [in-
ancial action itsell in the interest of the science
activities of the nation.

1t should keep permanently up-to-date an in-
ventory, of which the national science statistics
would be an important component, of the national
scientific and technical potential.

19. The executive organs of national science
policy are normally of two types which are very
distinct(3) but whose functions may nevertheless
overlap, as witness the experience of certain

(1) The question of the national budget [or sci-

ence policy is dealt with in Chapter 1V,
Section 1.

(2) See paragraphs 20 et seq. below
See paragraph 11 above
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countries (the academies of sciences of the social-

ist countries are an example).

{(2) The first type includes the national bodies for
co-ordinating scientific research, which ex-
ercise a decisively important réle of promo-
tion and stimulation. It is also their task to
make scientific trend studies and forecasts
which will enable the body responsible for plan-
ning science policy to define the main priori-
ties of national research, and to provide the
body responsible for the National Development
Plan with blue-prints of the probable evolution
of scientific and technological societies. The
universities, inthe developing countries, might
possibly be required to play this réle tem-
porarily.

(b) The second type of executive organ includes
the institutions which specifically make up the
operational(1 research network of the coun-
try, i.e. the university laboratories, the lab-
oratories and scientific and technical services
of the government departments (including the
Ministry of Education) and the laboratories of
(public or private) enterprises engaging in re-
search.

20, The questions concerning institutions ac-
tually conducting research are outside the frame-
work of the present study. The ensuing section
will therefore deal exclusively with executive or-
gans of the first type, i.e. the institutions whost.e
function is that of promotion, co-ordination or fi-
nancing of research, and of making forecasts as
well as evaluations of scientific trends. To make
it quite clear, the reference here is to bodies ex-
isting in the most advanced countries such as na-
tional centres for scientific research, national
academies of sciences!2), sectoral councils for
research or national science foundations.

D. Structural pattern of national institutions for
research co-ordination and financing

21. These institutions should be primarily
characterized by:

(a) the exceptional human and scientific qualities
of the members of their governing bodies, in
which experience and maturity should be har-
moniously combined with the dynamism and
creative spirit of gifted young research work-
ers;

(b) a very considerable measure of administra-
tive and financial autonomy within the State
scientific system.

22, The political andadministrative traditions
of countries differ, of course, very widely; in ad-
dition, they present a very wide range of scientific
development.

It is therefore impossible, in the present situa-
lion, to devise a specific organizational pattern
which could be applicable toall national institutions
for co-ordinating and financing research.
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23. However, a distinction can be made bet-
ween three types of research, the end object of
which, in relation to national development, could
be clearly differentiated:
research aimed at cultural and educational goals,

which should be rooted not only in the world
" pool" of science but also in the traditional
scientific culture of the nation; )
research aimed at social objectives, i.e. medi-
cal, psychological, anthropological, sociolog-
ical or similar research;

research aimed at economic targets, the resul_ts,
of which are of direct interest to industr.lal
andagricultural enterprises or public utilities.

Each of these three types of research is found
to include elements of fundamental research (pure

- and oriented) and of applied research including de-

velopment work although, of course, in very dif-
ferent proportions. It should indeed be recognized
that research having cultural and educational ob-
jectives may include a considerable element of
"technical development'; examples that immedi-
ately spring to mind are astronomic telescopes,
space-ships, oceanographic vessels and under-
water stations. The innovatory 'fall out" effect
produced by this type of technical development on
the whole field of national technology is in any
case considerable,

24. It can be stated that the characteristics

of research aimed at cultura] or educational goals

and research geared towards social objectives have

much in common, namely:

(a) a predominant proportion of the budget de-
voted to oriented fundamental research;

(b) a privileged geographical location either ator
near universities.

Research designed to serve economic ends in-
volves on the other hand a predominant proportion
of the budget devoted to developmental research as
well as working methods which are more closely
related to industrial practices than to the academic
approach.

To sum up, the two categories of research thus
differentiated are based onintellectual attitudes of
mind and methods of work which areoftenalienand
generally prejudicial to each other. To simplify
the problem, we shall call the first category that
of '""fundamental research' and the second that of
" applied and developmental research' .

It is therefore useful to separate the institu-
tions responsible for promoting, co-ordinating
and financing these two categories of research.

(1) The term "operational" is here used to desig-

nate the function of effective investigation, as
well as the permanent existence of direct hor-
izontal links between research workers and
laboratories in a given country, this confer-
ring on the network as a whole the necessary
cohesion and corporate spirit.

(2) i.e. academies of the type existing in the so-
cialist countries



25. The setting up of institutions should how-
everbe spread over a periodand it wouldbe possible

only very gradually to establish them successively.

Experience shows that if it was necessaryto spread
the establishment of institutions over a period of
time through lack of human and/or financial re-
sources, it would be advisable to begin by setting
up the "fundamental research' institution, its ex-
istence being one of the essential conditions for an
endogenous scientific and technical growth of the
nation. It is impossible, in fact, to "transfer"
brains(l), but what can be done, if necessary - in
the first phases of development - is to transferin-
dustrial or agricultural techniques and root them
firmly.

Recommendation no. 2

The countries of the region should make a
special effort in the field of research.
More money must be devoted to it, andthe
operational network of scientific institu-
tions should be given the necessary finan-
cial means as well as the administrative
autonomy enabling it to respond rapidly to
the needs of priority research projects.
Such means ought to be additional to what
the government departments (ministries)
at present spend on their own research
budget.

E. Research aimed at cultural, educational and
social goals (Free fundamental research and
oriented fundamental research)

26. The aims, functions and means of action
of the institutions(Z) responsible for this research
may be summarized as follows, without the list
being in any way exhaustive:

(a) Selective assistanceintraining research work-
ers, in harmony with the national science pol-
icy. The question will be mainly one of tem-
porary posts or fellowships enabling young
graduates to obtain degrees equivalent to the
science doctorate;

(b) Assistance for the research programmes
coveredby the national planof science priorities
or proposed by one of the establishments be-
longing to the operational network of research
institutions;

(c) Maintenance of a staff of research workers
and technicians (including scientific secreta-
riat staff) whose status could be:

that of a ""scientific civil service' quite
distinet from that of the regular civil serv-
ice; or

that of staff working under contract whose
status is laid down by the institution itself,
within the framework of the national legisla-
tion governing employment contracts.

All grades of qualifications should be rep-
resented among the institution staff, from the
manual worker to the doctor of science and
including the secretaries, technicians and
engineers.

One observes frequently a lack of techni-
cal and secretarial staff in the various re-
search units, especially in the developing
countries. It was suggested that Unesco make
a detailed study of that problem.

The technical and secretarial staff of the
institution could be drawn upon to form a
small number of research units. The latter,
thus constituted in order to solve specific
problems selected on a priority basis, should
be disbanded once the desired results have
been obtained. These research units should
not be allowed to transform themselves into
permanent laboratories of the institution.

(d) Financial support of research

The institution should be able to grant subven-
tions in order to assist in the implementation
of research programmes. It should also be
able, in the case of one of its own research
subjects to conclude contracts with labora-
tories belonging to a university or to a public
or private research centre.

The practice of entering into financial ar-
rangements with the laboratories and research
services of government departments is unde-
sirable, for in most cases the sole effect is
to undermine the authority of the responsible
minister in his own laboratories and services
which often find themselves thereby enabled
to undertake research work not chosen by the
responsible authority i.e. their own minister.

(e) Ipventory of scientific and
technical equipment
The institution should draw up an inventory of
scientific and technical equipment which should
be brought up todate annually. This inventory,
which shouldbe widely circulated, would enable
costly apparatus tobe used to the best advantage
and would serveas abasis for equipment requests.
(f) Scientific and technological
trends reports
The institution should draw up annually a re-
port describing the scientific and technologi-
caltrends and presenting a prospective picture
of developments in science and technology,
and their applications. This report would con-
stitute an essential background document for
the forecasting work to be undertaken by the
institution for the organ responsible for for-
mulating the national science policy.

(1) In this argument, we of course exclude the

foreign experts who will eventually go back to
their respective countries

(2) They may be styled National Centre [or Scien-
tific Research, National Fund for Pure Re-
search, National Science Foundationor Nalional
Academy of Sciences.



27. The integration of the institution in the
national science system is an essential element
of science policy, the aim being to co-ordinate its
activities with those of the establishments belong-
ing to the operational research network, on the
one hand, and the decision-making and govern-
mental science policy planning bodies, on the
other.

Research in general - and in the present con-
text free fundamental and oriented fundamental re-
search in particular - should make a positive con-
tribution towards solving the major medium and
long-term economic, technical and social problems
confronting the country. University research, in
particular, should assist in this task to an ever
greater extent.

While the true sphere of universities is funda-
mental research, work can be done just as effec-
tively as regards the training of research workers,
on research themes directly related to the economy
of the various countries; hence the key réle played
by oriented fundamental research (inall fields) as
well as by biomedical research and basic technolo-
gical research.

| Recommendation no. 3

All universities in the region should en-
sure an adequate balance between their

i teaching and research. The university
research, though being mainly fundamen-
tal and especially fundamental oriented

, research, should not exclude applied re-

i search. _

28. The administration and direction of the
Centre should be entrusted to scientists acting col-
lectively as a Board of Management. The Board
should be assisted by an advisory committee (or
committees) of specialists and by a staff of science
administrators.

Recommendation no. 4

A corps of science administrators should
be formed Lo assist the Board ol Manage-
ment of scientific research institutions.
Scientists who show aptitude towards ad-
ministration shouldbe given the opportunity
of being thoroughly trained in administra-
tive techniques and assigned administra~
tive jobs.

The Board of Management should be authorized
to make decisions regarding the budget and the
general programmes of work. The functions of the
advisory committees would consist essentially of
the technical preparation of these programmes.

i8

The advisory committee(s) would be composed
of representatives of the different areas of research
in the natural, social, human and medical sciences.
The members of the Board of Management would in-
clude, in addition, representatives of the ministries
concerned with lines of research, the establishment
of objectives and the exploitation of research re-
sults, together with representatives of the economy.

F. Research aimed at economic objectives
(Applied research and developmental research)

29. The institution responsible for stimulat-
ing, co-ordinating, and financing this type of re-
search is more particularly directed towards
industry, the public services and agriculture.

Whether it is a single institution, with various
sections corresponding to the different economic
sectors, will depend on the case in point, In small
countries, or in those which have not yet achieved
full scientific development, this will be generally
so. ILlsewhere, there would be a gradual process
of diversification of institutions, as stated earlier.

30. The research work conducted under the
auspices of this institution should lead to results
capable of industrial and agricultural exploitation.
In countries which have achieved a high level of
economic development, this category of research
occupies an important place, and is more costly
than fundamental research. Its primary concern
is to stimulate the national economy.

However, research workis without significance
for the economy of a country unless its results are
exploited in practice. The arduous transitionfrom
the laboratory stage to the practical application
stage involves a number of difficult problems, es-
pecially in countries which lack a well developed
industrial structure and well organized agricul-
tural field services. Particularly in this field,
therefore, planning is imperative, for research,
development work and industrial or agricultural
operations are intimately linked, and it is essen-
tial to harmonize them by concerted action.

31. Questions concerning the organization
and administration of the institution responsible
for promoting research aimed at economic objec-
tives, and itls integration in the science siructure,
call for much the same solutions as those proposed
above in the case of the institution responsible for
research aimed at cultural, educational and social
goals..

32. However, certain specific and essential
features of the institution geared towards econo-
mic objectives are worth special mention.

(a) The institution should play a dual réle in res-
pect of liaison and stimulation
on the one hand, between oriented funda-
mental research and the production of goods
and services (economic sector) with a viewto
the optimum utilization of discoveries and in-
novations;



(b)

(c)

(d)

G.

on the other, between the governmentalor-
gans responsible for science planning and the
industrial or agricultural sector and the public
utilities sector.

In its programme of assistance to developmen-
tal research, feasibility studies should be con-
ducted with very special care in order to deter-
mine clearly, in advance, the advantages and
drawbacks of various tasks of research as well
as their cost/benefit ratios, therebylimiting the
risks involved, since developmental research
calls for heavy capital investments.

In the case of industry, in particular, a
pilot plan is nearly always required in order
to ensure a smooth transition from the " re-
search” stage to production operations. De-
velopmental research may also take other
forms, such as the construction of prototypes
or even the production of small series, espe-
cially where the work relates not to products
but to production systems and equipment.

The impact of the institution on the functioning
of the State research laboratories and services
may be considerable. It will in no sense be a
substitute for the ministerial research estab-
lishments; its action, rather, should be com-
plementary, in cases where the government
departments are unable to complete or carry
out fast enough a priority research effort in a
given area. Furthermore, being in directcon-
tact and on familiar terms with the world of re-
search, it will be in a position to put forward
proposals [or adapting the government's sci-
ence policy more closely to the needs of national
economic development,

The scientists belonging to the Board of Man-
agement of the institution will include officials
selected for their special competence, serving
in government departments with a particular
interest in the fields of mining, the extractive
industries, hydraulic engineering, rural devel-
opment and agricultural production, as well as
individuals concerned with scientific and tech-
nical questions in enterprises and at universi-
ties (including Faculties of technology).

The human factor

33. Whatever the governmental structuresfor

science may be, the success of scientific planning
work and the productivity of research will depend
in the last analysis on the quality of the men en-

gaged in it.

34. In this connexion, the following points are

of considerable importance in the developing coun-
tries:

(a)

The status of research workers

They should be offered higher salaries than
those of civil servants, and if necessary asci-
entific civil service should be set up with a
legally recognized charter - in this connexion,
the examples of the United Kingdom and Belgium

are particularly worth noting. It is possible,
in this way, to recruit the most competent ele-
ments among those seeking a scientific career,
and subsequently ensure the stability and con-
tinuity of their work. These measures will
also help to counteract the well-known pheno-
menon of the "brain drain" from which many
of the developing countries are suffering.

Recommendation no. 5

The status of research workers should be
upgraded by the adoption, in particular,
of appropriate legislative texts governing
their working conditions. In the event of
the benefits attached to the university func-
tion being also insufficient to permit the
availability of anadequate number of higher
educational personnel and hence meet the
needs of research, it is absolutely essen-
tial to upgrade at the same time the status
of the university staff.

(b)

Higher education and national science
policy
There is no need to labour the obvious fact
that higher education and research should be
inseparably linked together at the university
and at the university institutes or faculties of
technology, medicine and agronomy.
Accordingly, in order to take accountalso
of the university's réle in educating and train-
ing, national science policy should promote the
full accomplishment of its twofold mission,
namely, teachingand research. This explains,
incidentally, why certain countries have en-
trusted to the government organ responsible
for science policy planning all the questions
involved in planning higher education (the lat-
ter remaining administratively attached, of
course, to the Ministry of Education).

Recommendation no. 6

It is advisable, whenever possible, to in-
tegrate higher institutes of technology,
medicine and agronomy into the universi-
ties by giving them the rank of university
institutes or faculties. They should be
given a réle in the national programmes
of applied research and developmental re-
search.

(c)

Just as important is the question of scientific
and technical staff. In the developing coun-
tries, it should be possible, by a solid effort
of planning, for the bodies responsible for
science policy to '"'project'" a balanced distri-
bution of specialists so as to ensure that there
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are not too many of them in some sectors
and too few in others.

Recommendation no, 7

The need for team work in the field of re-
search is widely recognized. The training
of intermediate technical staff capable of
working with and integrating themselvesin
the teams in question must therefore be
ensured. In this respect, it is necessary
to have two grades of technicians; one, of
secondary level, serving the everyday
work in the laboratories and the others of
higher level, participating in the actual
research work. There is great need toin-
crease the number of both types of techni-
cal staff and to improve their status.
Particularly, in order to attract a suffi-
cient number of students to the secondary
technical school, openings should be pro-
vided to the best elements to complete their
training in the university faculties of tech-
nology and in the higher polytechnic insti-
tutes. )

(d)

In the developing countries which have to build
up or complete their operational network of
research institutions, the human potential of
research workers and technicians can be very
effectively developed by a national research
centre specializing in oriented fundamentalre-
search, applied research and developmental
research and covering a large number of sci-
entific disciplines. This is the ''multipurpose
research institute' formula whichhas success-
fully been tried out in the United Arab Repub-
lic and in India.

This formula provides a satisfactory ap-
proach to problems requiring the combined
efforts of specialists in different disciplines.

(e)

The partnership between different research
units compensates the high cost of scientific
equipment needed by the research workers.
Furthermore, such equipment may not be fully
utilized if assigned exclusively to a single lab-
oratory. An expensive apparatus in a small
institute, through the impactofits price, would
tend to single-track the research thus impair-
ing flexibility. Last but not least, the neces-
sity of putting the right equipment in the right
place for proper maintenance and long-lasting
performance cannot be overemphasized. ¥or
instance, an instrument such as an electron
microscope, occasionally needed by the biolo-
gist, is better maintained by a physicist.
Specialized research institutes maybranch
off from a national research centre of the above
type, when one or another unit attains a high
degree of development and can directly serve
an important sector of the economy.
With respect to the training of research work-
ers up to the highest level of qualification, it
was recognized that young graduates are often
sent abroad to obtain their degrees. However,
in the long run developing countries should
rely on self-development. True, it some-
times appears necessary to send a graduate
abroad for special studies, particularly in
special fields of application of science to tech-
nology. However, it has been found thatonce
the universities in a country are capable of
pursuing post-graduate research of a high cal-
ibre it is preferable for a graduate to obtain
his doctorate degree at home first in a basic
science related to the applied field relevant to
his future work. Thereupon, he would be af-
forded the means of pursuing his studies abroad
in that particular field, for one or two years.
This ensures a better comprehension by young
graduates of national needs, and because they
have achieved the necessary maturity they will
not hesitate to return to their home countries
to participate in the national development,



CHAPTER I

FORMULATION OF NATIONAL SCIENCE POLICIES
ON A QUANTITATIVE BASIS

A. Introduction

1. The introduction of quantitative methods
for planning scientific and technological develop-
ment may be directed to answer several kinds of
questions, corresponding each to a different stage
of the planification activity. The scope and limits
of the methods employed must be carefully studied,
bearing in mind that the specific methodology tobe
applied in each case is determined, on one side, by
the goals to be attained and, on the other, by the
data available for the analysis of that particular
aspect of the problem which is under consideration
in each stage of the planification process.

B. An ideal methodological scheme of
planification

2. The introduction of the idea of planning,
and the effective implementation of a plan in a coun-
try or a region, or in a particular aspect of a coun-
try's activities, always amounts to a change in the
direction of a " system' which is describing a de-
termined "path" .

The " system' may be an institution or a set
of institutions mutually related in connexion with
an activity or activities which concur to a certain
established goal.

In each system one must be able to identify a
set of characteristic magnitudes, the "variables"
of the system, the values of which are a function
of time. At a given moment, the values of the
characteristic variables of the system determine
its "state". The mutual relations among the val-
ues of the variables define the ' structure” of the
system.

Fach variable takes a certain range of values
in a given time interval. This determines the
"path" followed by the system.

When a system moves from a state ] to a
state Eg, it is said that it has suffered a "' change
of state”, which is defined only by the values taken
by the variables in state 81 and state Ez. The

same change of state can be obtained through dif-

ferent paths.

Once the path followed in a change of state has
been established as well as the method used in fol-
lowing such path it is said that the " process' in-
volved in the change has been described.

3. An ideal scheme of planning would there-
fore involve the following stages:

(a) Definition of the system S, whose evolution
must be studied and with which certain goals
are to be attained.

(b) Evaluation of the initial state Eo of system S,
at a given time Tg.

(¢) Diagnosis of the processes involved in the his-
tory of the system, by the identification of the
different factors which have determined its
present state and the path it has followed.

(d) Prognosis of the future state E, to which sys-
tem S will arrive at time T, by the projection
of present trends.

(e) Adoption of goals for system S at time T, that
is, definition of the state E'to which it is de-
sired that it reaches at time T, instead of
state E, to which the system would reach,
should present trends stay unchanged.

(f) Establishment of boundary conditions, which
limit the methods which can be applied so ihat
the system follows a certain path.

(g) Selection of a development model for system S,
that is, adoption of a theory which establishes
the relation among the different variables and
makes it possible to forecast the path which
the system will follow if some variables are
changed in a certain way previously agreed
upon.

(h) Choice of a strategy to attain the goals adopted
in (e}, by means of a process compatible with
the conditions established in (f), and indicated
as the most satisfactory by the simulation
studies made on the model selected in (g).

(i) Determination of institutional policies to be
adopted in order to follow the strategy chosen
in (h).

Items (a) to (d) demand census, surveys and
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statistical studies. Items (e)and(f)are ofa political
nature and constitute an essential part of the def-
inition of government science policies.

Finally, items (h) and (i) are the contribution
of systematic methods to development theory.
They have been incorporated only recently and
though still in an embryonic state, they carry in
themselves the prospect of much more rational
bases for an adequate development planning than
those used so far.

C. Definition of the system

4. In the particular case of science policy-
making, the system is defined by the total scienti-
fic and technological activity falling under what is
universally known as " Research and Development'
(R & D), including the training and occupational pro-
grammes related to the manpower needed to carry

itout. One could also consider systems which are
sub-systems of the total one as, for instance, the
training of scientists.

The definition of the system and the selection
of the variables on the basis of which the state of
the system can be clearly defined, require careful
consideration. -

5. The evaluation of the efforts of a country
in research and development cannot be made in a
vacuum. Research expenditures, manpower po-
tentials, educational structure and other crucial
factors which make up the overall picture, can
only be judged with reference to what is knownfrom
other countries and to past experience in the res-
pective fields. Comparative studies between coun-
tries of similar state of development and with ref-
erence to the mostadvanced couniries are therefore
essential, Afirststepto overcomethese difficulties
is the adoption of standard practices inall countries,
to ensure the use of uniform sets of definitions and
computing methods. The Unesco document " Guide-
lines for the elaboration of national science policy
studies' (UNESCO/NS/ROU/85) is an effort inthis
direction. The adoption of internationally accepted
operational methods may however take some time.

6. Once the practices become uniform in all
countries, the task is considerably easier, butthe
difficulties will not entirely vanish. Definitions
are not always being interpreted and applied in the
same way by everybody. There will always be
borderline cases which can only be decided one
way or another by rather subjective evaluation.

D. FEvaluation of the state of the system, at a
given time

7. The assessment of the state of this system,
at a given time, requires a judicious choice of the
items on the basis of which a survey is conducted
to collect the information needed. The Unesco
document referred to above provides a comprehen-
sive list of tables, graphs and organization charis,

gy

out of which a relatively complete evaluation of the
situation of a country can be made. Notwithstand-
ing, an evaluation made in such a way as to be use-
ful to the science policy-maker is not automatic.
In addition to the difficulties in the definition of the
terms involved, there are others, arising whenthe
comparison is made between countries having dif-
ferent economic, demographic or occupational
structures. The absolute or even the relative
amount of expenditure of a country in research ac-
tivities or in training can only acquire a clear
meaning in the context of what has happened and_
what is happening in the same field in other coun-
tries, at different levels of development. Here, it
would not be enough to agree on exactly the same
definitions, or make exactly the same decisions
concerning the data to be included. The particular
conditions pertaining to each country must be taken
into account, to make the comparisons really
meaningful.

E. Diagnosis of the processes involved and
prognosis of the future state of the system

8. For the diagnosis of the processes that
have been responsible for the state of the system
at time T, it would be necessary to have time se-
ries of data for some - or all - of thé variables of
the system.

Statistics can be prepared, on the basis of
these past records to indicate the probability of
any occurrence or combination of occurrences.
The statistical extrapolation techniques which are
applied to the long-range forecasting are quite
simple in principle, being based essentially on
persistence and trend, linear lag-correlation (re-
gression) and period analysis. It is quite obvious
that none of these statistical extrapolation tech-
niques can be expected to forecast exceptional oc-
currences due to sudden changes in policies or in
the structure of the system.

In order to have a description of the state of a
system, parameters must be found that will ade-
quately represent the general features, so as to
give a " static picture' of the situation at a given
time. The forecasting of the future path of the
system, on the other hand, requires parameters
which actually identify its dynamic features.

9. Ideally, a diagnosis of the processes in-
volved leads to the identification of the dynamic
parameters; the behaviour of these parametersin
the past provides the elements to make statistical
projections and forecast the path of the system in
a certain period of time. Should the system behave
in the future as it did at time To, the forecast pre-
dicts that it will arrive at time T at a certain
state E. The descriptionof the state E thusarrived
at, is called the prognosis of the system at the
time T.

Insofaras Research and Development (R & D)
is concerned, the statistical material is far from
satisfactory, even in advanced countries. The



systematic measurement of the variables involved
in R & D is only very recent. The field of training
and education, which is a sub-system of the system
we are considering, is perhaps the one having in
most countries better material for the analysis.
This sub-system is of utmost importance: in
some advanced countries the expenditure for sci-
entific and technical manpower accounts for as
much as 40% of the total expenditure in R & D.
The proportion is undoubtedly much higher in less
developed countries.,

10. Once tne statistics have been straightened
out, and the meaning of the data made clear, quan-
titative methods may be applied to find out the inter-
relation of the variables, or the particular weight
of each one of them in determining some special
aspects of the development process.

F. Goals and boundary conditions

11. The definition of the goals is a task for the
science policy-maker, based primarily on the pol-
itical programme of the government and/or the Na-
tional Development Plan. The definitionof the goals
is not, however, independent of the planning pro-
cess itself. Realistic goals can only be established
in terms of a feasible plan of development. This
plan, in turn, will depend not only on the conditions
of the system but also on the objectives envisaged
in other sectors of activity of the society, which
are related to it. These other objectives may re-
strict the path which the system is allowed to fol-
low, in order to reach the final goals; they are
therefore in a way similar to the ''boundary condi-
tions" of a physical system. The boundary condi-
tions are a constituent part of the social, economic
and political structure of the country concernedand
of the overall National Development Plan of the gov-
ernment.

There is obviously an interrelation between
goals and what we have called boundary conditions.
The same change of state of a system may be at-
tained through several paths. But restrictions in
the choice of paths accepted as permissible may
imply that certain changes of state cannot be pro-
duced in a given time.

12. Policy-makers often make use of rather
vague ideas concerning the evolution of a system
and the way certain policies may produce certain
end results. When the hypotheses which are im-
plicit in those ideas are not explicitly formulated,
it is impossible to realize whether the underlying
"theory" is consistent or not. Only a formaliza-
tion of the problem may reveal whether all factors
have been taken into account and if the reciprocal
relations among them, that the policy-maker has
in mind, are either contradictory or insufficient to
determine a solution for the problem.

13. To formalize the problem means to spec-
ify the variables and to establish the functional re-
lations among them. One is led therefore to formu-
late 2 "model"” [or the system, toanalyse its internal

consistency and test its capability to predict the
evolution of the system.

In the case under consideration (planning for
R & D policies), it is obviously difficult to devise
models which formalize a reality that is not amen-
able to quantitative treatment. However, recent
developments in the theory of models and in com-
puting techniques have opened the way for the treat-
ment of problems that are difficult to quantify. and
for which the information available is incomplete
and scattered. What these models provide is notan
exact ""result", but rather an exact method totest
several hypotheses concerning the functional rela-
tions among the variables and to find out the effects
of imposing predetermined patterns of variation to
some of the variables of the system.

These models are not therefore used as means
to make exact quantitative predictions., They are
used as tools to take decisions when one has to
choose among alternative paths which may be fol-
lowed by a system to reach a certain goal.

G. Mathematical models and strategies

14. As indicated above, a number of different
types of models can be formulated, according to the
degree of formalization that the nature of the prob-
lem in hand allows for. But whatever the degree
of formalization, the formulation of the model re-
quires a clear specificationof the types of variables
and of the functional relations among them.

15. Intheideal case, exactfunctional relations
are established among the variables. Given a set
of values for the "initial" conditions of the vari-
ables, one can predict the evolution with time, un-
der pi‘oper boundary conditions. These models
allow for exact quantitative predictions. One can
experiment with them by changing the " instruments"
and find out the effect of each policy decision. The
selection of the "best strategy” for a given goal is
therefore obtained in exact terms.

The econometric models belong to this class.
Here, the functions are obtained by statisticalana-
lysis of historical series. This introduces some
important restrictions to the models. One is com-
pelled to use only those variables for which there
is enough information about their behaviour in the
past. In addition, only linear relations can be
used, in practice, because the functions are found
by applying the method of least squares.

16. Simulation models are free from theabove
restrictions. They are particularly suitable in
fields where decisions have to be made concerning
systems which are difficult to describe in quantita-
tive terms and whose evolution is not known in de-
tail. They are, therefore, a much more powerful
tool than the previous types of models and may be
successfully applied in cases where, due to thelack
of statistical information or to the complexity of the
functional relations, the cconometric models fail.

In the simulation modecls neither the behaviour
of the variables nor the form of the functions are
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exactly known., Only a set of possible types of
functions is given.

For each particular function, which is compat-
ible with the data, a numerical experiment is set
up by means of which several strategies are tested
and classified according to their ability to approach
the given goal. The set of all numerical experi-
ments carried out with the different functions pro-
vides a way to classify all strategies open to choice
and make a decision which is based on the best in-
formation available, It should be emphasized that
only with the help of electronic computers is it pos-
sible to make use of simulation models of such flex-
ibility. This is due not only to the amount of
computation which is involved in each " numerical
experiment , but more particularly to the types of
functions that need to be introduced. The systems
of equations to be solved are very seldom amen-
able to analytical methods. System analysis by
means of simulation models is thus a branch of ap-
plied mathematics making use of the more modern
techniques of numerical methods already used in
operational research and the theory of games.
Science policy should therefore be developed by
scientists well trained in these methods and mak-
ing full use of their potentialities.

H. Science policy and strategies

17. The present state of studies concerning
scientific and technological development policies
does not as yet offer the promise of a ready-made
method, out of which clearly defined strategies

&

might be presented as alternatives for the policy-
maker. This is undoubtedly due, not only to the
complexity of the problems, but also to the very
fact of being a rather new field of research. Not-
withstanding, the experience gathered so far points
to the convenience of the universal adoption of
quantitative methods in this field.

Perhaps more important than any other argu-
ment in favour of these methods, atthe present
moment, is the fact that they offer the possibility
of self-correction and self-adjustment, making all
experience which is gained a cumulative process.
The planning of policies in any field, when visual-
ized as a continuous process, brings the hope of
attaining new levels of efficiency by successive

approximations in the all-important function of
decision-making.

Recommendation no. 8

Planning of the scientific development
should be organized in close horizontal
liaison with national development planning
(economic and social planning). The coun-
tries of the region are invited to concert
their efforts to establish the most modern
procedures and techniques for &cientific
planning based on simulation methods
which would permit the quantified fore-

casting of the development of scientific
research and the country's scientific and
technical potential.




CHAPTER IV

OBJECTIVES AND METHODS FOR INTEGRATING SCIENCE POLICY
AND OVERALL POLICY FOR SOCIO-ECONOMIC DEVELOPMENT

A. Introduction

1. The object of a national economic and so-
cial development plan is to ensure the optimum dis-
tributionof what slender resources maybeavailable
tothe nation and government. The normal criterion
for optimization is the increased rate of growth of
per capita income and the improvement or trans-
formation of the social and cultural conditions for
the advancement of the individuals and communities
making the nation.

2. Among the resources in short supply are
scientific and technical personnel, on the one hand,
and the material means used for the equipment and
operation of research units, universities and higher
educational establishments, on the other.

3. To integrate science policy and economic
and social development policy, therefore, it is
necessary to determine:

(a) the proportion of its human and material re-
sources which the nation should devote to re-
search, to the related scientific activities, and
to higher education;

(b) how this part of the national resources should
be distributed between the various lines or
disciplines of research or higher education,
and betweenthe institutions responsible therefor.

But before taking up these two problems, it has to

be determined how far a national research cffort

can effectively contribute to development.

B. Science as the instrument of economic and
social development

4, Science has a very direct impact on econo-
mic and social development by its contribution to
the improvement of techniques, in the broad sense
of the word.

In this broad sense, a technique is the aggre-
gate constituted by an optimized method and the
corresponding instrument. The concept applies
to all fields of human activities without exception.

5. Mankind devised techniques long before
the scientific era in which we are now living. It_s
first attempts were empirical, and many centuries
passed before the techniques developed in this way
attained their definitive form.

There is no need to stress the fact that the
scientific approach is more efficient than the em-
pirical approach, nor elaborate on the extraordin-
ary rate of progress made possible through it. In
the developing countries, this potential rate is even
faster because, there, it is possible to avoid the
successive stages in which modern techniques
were perfected.

One obstacle, however, is that the massesare
less well prepared to assimilate these new meth-
ods of procedure and realize at once the need for
them.

More often than not, the validity of the tech-
niques which developed empirically during the
course of many generations was confirmed by the
rules of social life and they became accepted pro-
cedures sometimes just as binding as moral or re-
ligious laws or legal principles.

6. Ordinary people often fail to grasp their
utilitarian character and are therefore opposed to
technical changes which seem to them to call into
question the very foundation of community life as
they know it. )

The resistance to change becomes relatively
less frequent in cases where the scientific apprfaach
to technical problems is understood and recognized
by the majority, thanks particularly to the spread
of education, as being beneficial. People are less
afraid of what they are able to grasp, and changes
are more readily accepted when the reasons for
them are known and the need for them is under-
stood. _

7. This is why a scientific policy applied to
the accelerated development of peoples who are
still to some extent traditionalist cannot succeed
ifitis confinedto an élite of scholarsand research
workers and fails to penetrate deeply into the
working-class and peasant sectors of the population.
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8. The natural leaders of these sectors - fore-
men, local trade union officials, village chiefs -
must themselves have undergone some psychologi-
cal transformation and not only be able to explain
in outline the why and wherefore of what should be
done and allay the fears and misgivings of those
around them, but be also able to communicate with
the responsible technicians and laboratory research
workers when difficulties arise in applying the di-
rectives received from them for carrying changes
into effect.

C. Need for research in the developing countries

9. In the case of the developing countries, the
possibility may be considered of confining them-
selves, in the early stages, to the application of
techniques that already have been tried out in the
industrialized countries and to the dissemination
of the scientific knowledge they have acquired.

10. This would be a misguided policy, forthe
following reasons:

(a) Not all Curopean, American or Russian tech-
niques can be transposed without adaptation to
Africa, Asia or Latin America;

(b) The technicians responsible for disseminating
modern techniques are unable to acquire and
maintain the necessary level of competence
without direct contact with the research work-
ers in applied science who devise the new tech-
niques;

(c) It is also obvious that an applied science can-
not be effective unless the research workers
are in personal daily contact with the most ad-
vanced ideas in the basic science on which it
rests; nor can research workers who have a
vocation for pure science be forced to choose
between expatriation and undertaking work in
applied science which does not satisfy them.
For these two reasons, adequate allowance for
pure science should be made in plans and proj-
ects. The opposite danger, however, seems
to arise more often: the absence of a well
developed local industry, provided with active
research laboratories, means that there are
only a limited number of jobs available in ap-
plied science. In these circumstances, the
proporlion of the national resources allocated
to fundamental science is liable to be abnor-
mally high if up-to-date industrial and agricul-
tural techniques fail to develop at a rate suffi-
cient for the country;

(d) Again, insociology, ethnographyand archaeology,
indigenous research workers who have been
brought up in a different cultural tradition -
often a very old and rich one - will undoubtedly
open up new and untrodden paths when enough
of them take up the study of their own socielies
and their own past.

D. The overall volume of scientific activity - the
national research coefficient

11. The object of this section is to determine
the proportion of national expenditure to be allotted
for scientific research(l).

We shall employ the term ''national research
coefficient” to express the ratio between:
national expenditure (public and private sectors)

on research and ancillary activities (excluding

education);
and the gross national product.

12, The calculation of the national research”
coefficient to be adopted informulating the National
Development Plan (economic plan) has to be ap-
proached from two angles:

(a) First, we must inquire what level of the na-

tional expenditure on science corresponds to

the maximum rate of growth of the national

economy. For there is an optimum level 2),

Below this optirmum, the economy is not suf-

ficiently stimulated by scientific and technolo-

gical thinking in preparing decisions, and in-
novation is too slow. Above it, the budgetary
and human resources allocated to science
might perhaps have been better used for invest-
ment in production or in general education, or
in some other activity with economic or social
implications. -

(b) Secondly, the possibilities must be considered.
The scientific potential of the country can be
built up only gradually, starting from what al-
ready exists, by the addition of part of the
yearly output of graduates, engineers, doctors
and technologists from the higher educational
establishments.

13. It is possible to step up the rate of growth
of the national scientific potential through the grant
of priorities under the Plan. It is also possible to
recruit research workers abroad. But it appears
to be impossible to exceed an annual growth rate
of the scientific potential of 15-25% without sub-
jecting scientific organizations as a whole to ser-
ious stresses. Suchratesresult, infact, indoubling
the volume of activity at the end of 3-5 years. In
applying the maximum annual growth rate accepted
as possible in practice to the research coefficient
worked out for the country, the limit value will be
found which the coefficient can reach during the
concluding year of the Plan.

It is this latter value which should be adopted
as the objective in the Plan if the figure thus calcu-
lated is lower than the optimum one.

(1) Fundamental, applied and developmental re-
search, and scientific inventorization activi-
ties (excluding routine tasks of research
offices, quality-control laboratories and mine
prospecting services).

(2) Other things being equal, i.e., under constant
conditions of quality and sectoral distribution
of the national science effort.



14, There is still no reliable evaluation of the
optimum figure. As regards the industrialized
countries, it would appear, judging from converg-
ing indices, to be not less than 3% of GNP.

In the case of countries not yet industrialized,
we find two factors which offset each other. It
must be borne in mind that very considerable econo-
mic advances can be made in these countries by
means of imported science and technology; but it
must also be remembered that per capita GNP is
much lower than in industrialized countries while
the cost of science per research worker per annum
is not reduced in the same ratio as per capita GNP.

15. While it is therefore impossible to speak
with scientific certitude, the available data suggest
that the optimum national research coefficient for
the developing countries is definitely not less than
1%, and probably not less than 2%, of GNP.

16. It would seem that the present level is al-
most always considerably below the optimum, and
that the figure to be included in the current plans
should normally be calculated on the basis of the
given level to which the maximum growth rate
deemed possible will be applied.

>
Recommendation no, 9

The governments of the developing coun-
tries should accord an annual increase of
at least 10-15% in their allocations for
scientific research in general (and for or-
iented fundamental research in particular),
thereby permitting the mdre rapid devel-
opment of the countries of the region.

17. It is essential, however, that research
be undertaken at the international levelll) on a sci-
entific basis, exploiting the possibilities afforded
by the new methods 2) of economic forecastingand
system analysis, to elucidate the quantitative prob-
lems of the impact of science on economic growth.

It is to be hoped that by the end of the present
decade, more rigorous approaches to the problem
of optimization of national science expenditure will
be available to planners as a result of such research
on the economics of science.

E. A material constraint: the availability of a
sufficient number of research workers

18. The expansion of budgets allocated to re-
searchand to the inventorization of natural resources
is of little effect if the number of research workers
and of auxiliary technical personnel cannot be in-
creased at the desired rate.

19.. It is of course possible to rely, to some
degree, on recruitment from abroad, but the ex-
tent to which this can be done is limited.

An insufficient yearly output of science and
technology graduates can immediately slow down

the development of the country's research poten-
tial. Again, it must not be forgotten that there is
always a large proportion of university graduates
who immediately take up positions of responsibility
ingovernment service orinthe private sector (civil
servants, doctors, lawyers, engineers or execu-
tives in industry, secondary school teachers, etc.)
without doing even a few years of research.

20. Hence the yearly output ol graduates
should be high enough to provide both for the filling
of positions of responsibility and for the needs of
research. Ifitis nothigh enough, provision should
be made in the National Development Plan for a
more rapid expansion of higher education.

21. The plan of expansion of higher education
may be slowed down, in its turn, if the number of
pupils who have completed their secondary educa-
tion is insufficient.

It is for this reason that, in most of the devel
oping countries, the expansion of education at all
levels rightly' constitutes one of the principal pri-
orities in the Plan.

22. This expansion, however, should be syn-
chronized with the growing needs, in respect of
qualified staff, of the economic sector, of the
State, and of education itself. It is therefore es-
sential to consider the National Development Plan
(plan for economic development) and the plan for
educational expansion as parts of one and the same
long-term project, with a view to ensuring that no
serious bottleneck will occur and that the economy
will effectively absorb all young people with educa-
tional qualifications.

23. In this connexion, an analysis of the ac-
tual employment position in countries at various
stages of development makes it possible to evalu-
ate wtth a fair degree of accuracy the probable
staff needs at the various levels of qualification for
the economy as a whole and for the State for sev-
eral decades ahead. Considerable importance and
some degree of urgency must be attached to these
studies, the purpose of which is to provide the
planners with reference data.

24, The planned expansion of higher educa-
tion should also ensure progress in the proper dis-
tribution of students between disciplines.

This requires the very careful establishment
of statistics giving the number of students in each
branch of learning, together with the professions
taken up by graduates. On the basis of statistical
projections, on the one hand, and of openings pre-
dictable from the economic plan, on the other,
forecasts should be prepared in regard to the fu-
ture supply of and demand for scientific personnel.
Forecasts for five or ten years ahead are essen-
tial, since measures to rectify a foreshadowed im-
balance must be taken at leasl four or five years
in advance (for instance, change in the number and
amount of fellowships available to students in the
different branches of learning, opening of new

(1) See Chapter V. Section A (paragraph 14)
(2) See Chapter Il
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sections of educational institutions, information
campaigndirected to young people and parents, etc.).
25. As an economy develops, the centre of
gravity of the body of graduates should shift from
the pole of humanistic and legal studies to that of
mathematies and technology.

In this context it has been found useful:

(a) to locate the faculties of agronomy and tech-
nology at the universities themselves, so that
they acquire the same status and standing as
the traditional academic faculties;(l)

(b) to permit arts pupils to enter science faculties,
helping them to do so by adaptation courses, if
necessary;

(c) to promote the rapid development of technical
secondary education and facilitate the entry of
those holding technical secondary school certi-
ficates to enter science faculties, by means of
adaptation courses. (2
26. The availability of a sufficient number of

secondary level technicians is often an essential

condition for the proper functioning of research
centres, as also of industrial and agricultural en-
terprises. The presence of these technicians en-
ables the engineers and qualified research workers
to devote themselves exclusively to the activities
for which an advanced training is necessary; while
their absence often results in the underemployment
and hence in the discouragement, of those research
workers,

F. The economic bases of selection of general
lines of science policy for the countries of

the region

27. During the economic development stage
preceding industrialization, the national product
consists mainly of agricultural commodities and of
materials extracted from the soil and sub-soil.
These two categories of goods supply practically
the whole of the foreign currency resources. But
agricultural output is often well below what it is
biologically possible to achieve and mineral re-
sources are to a large extent unexplored.

28. Therefore, if the country concentrates its
scientific activities on the improvement of agricul-
ture and on geological prospection, it can, during
the initial phase, anticipate a substantial increase
in its supplies of foodstuffs and foreign currency.
Technical progress in agriculture will release man-
power that can be assigned in part to mining and in
part to the establishment of a manufacturing industry.

Recommendation no. 10

Keeping in mind the potentialities of the
| region in solving the food problem, the
agencies of the United Nations should pro-
‘ vide more effective assistance in research
‘ oriented towards the exploitation of its
| apgricultural resources.
s

Foreign currency resources couldthusbeallocated
for the first stage of industrialization. The first
industrial efforts will in most cases be directed to-
wards meeting the national demand of consumer
goods, basic chemical products and semi-processed
industrial products (metals, cement, glass etc.).
In getting these new industries under way,
every advantage will be taken of imported technol-
ogy, subject to undertaking a minimum number of
development activities for the adjustment of the
techniques to local raw materials and to national
or regional consumer demand. -
During this first stage of industrialization, the
country will continue to import a considerable
amount of equipment (as well as the industrial ma-
terials which it does not yet produce). It will pay
for them out of the revenue from its agricultural
and mineral exports, reducing the proportion of

that revenue to be allocated to the importation of
consumer goods.

29. During the second stage of industrializa-
tion, the country will begin to produce its own
items of equipment (machines, vehicles and instru-
ments) and will of course export some of these ar-
ticles on an exchange basis. The reason for this
is that, in practically all specialized fields, the
demand for machinery and instruments far out-
strips the requirements of a national market. At
this stage in the development of the national econ-
omy, scientific research should be concentrated
mainly on industrial developmental research and
on the basic disciplines (physics, chemistry)
which are its direct source of supply. For indeed,
the industrial production of a wide range of differ-
ent commodities to be placed on a competitive
world market can be developed only through a con-
stant effort to keepup with technological innovations
and to apply the most advanced knowledge with all
possible speed.

By way of illustration, it may be pointed out
that the countries of Western Europe (excluding the
Iberian Peninsula and Southern Italy) are now going
through this second stage of industrialization, while
Japan reached it a few years ago.

Recommendation no. 11

In choosing the lines of research for the
nation, a prominent place must be given
to research having an impact on the so-
cial and economic development of the

country.

(1) See Recommendation No. 6, Chapter II,

Section G
(2) See Recommendation No. 7, Chapter II,
Section G



G. Suggestions for selecting the main lines of
research in respect of the countries of

the region

30. The countries of North Africa and the
Middle East have but [airly recently embarked on
the first stage of industrialization. One of their
distinctive features is their Mediterranean or sub-
desert type of agriculture, in which the problem of
water supplies generally plays a vital part. Several
of them have abundant oil and natural gas resources,
which means that they can count on a consider-
able revenue of foreign currency and cheap lo-
cal power.

31. Subject to detailed case-studies of parti-
cipating countries, a few suggestions 1) on the fol-
lowing lines might be made in regard to the content
of a science policy which can be fitted into the Na-
tional Development Plan:

32. (a) Research and scientific inventories
aimed primarily at the development of agriculture,
stock-breeding and fishing

accurate hydrogeological maps - inventory of sur-
face and underground water resources;

climatological and meteorological stations for de-
termining the atmospheric factors of the water
balance;

pedological and geological study of surface soils
(cultivated, arable or suitable for afforesta-
tion), priority being given to zones where ir-
rigation works are under way or planned, and
to areas where the soil is deteriorating;

study of the existing ecologica] balances and their
evolution under the impact of modernized land

use methods; inventory of the flora and fauna
to be conserved;

experimental research in rural engineering (re-
search with a view to adaptation), with parti-
cular reference to irrigation processes and
the mechanization of labour;-

research directed towards increasing the yield of
existing crops and stock-raising arrangements
through the acclimatization (either direct or
by hybridization) of exotic varieties, sought
either for their yield or for their resistance
to certain parasites or climatic conditions, and
through combating parasites, etc.;

experimental research on the introduction of new
crops and reafforestation;

studies concerning rural economy and the commer-
cialization of products;

oceanographic research aimed at increasing the
yield of fisheries.

33. (b) Research and scientific inventories
directed towards exploiting the minerals in the
so0il and sub-soil and collecting the information
required for land development, during the town
planning and industrialization phase

complete and accurate oro-hydrographic and topo-
graphic surveys;

geological maps and geological research on the
structure and genesis of deep-lying formations;

regular, organized prospecting for oil, natural gas,
coal and exploitable minerals;

inventory of commonplace minerals which can be
used for manufacturing cement, building mate-
rials, glass, etc.;

seismology'2);

research on safety precautions for workers, prod-
uctivity and the safeguarding of sources of sup-
ply in the extracting industries.

This last type of research is indispensable in
order that government services, if they do not
themselves exploit the oil wells and mines, may
be able to keep up a real interchange of views with
the technicians of the concessionary companies,
thus making it possible to guarantee a form of ex-
ploitation which safeguards the interests both of the
workers and of the country.

34. (c) Research with a view to the expan-
sion of the basic chemical industry and of industries
which produce semi-processed goods

This is mainly a question of developmental re-
search directed towards the adjustment of tech-
niques. Oil producing countries will attach special
importance to petrochemistry, involving the use of
the gases derived from distillation. Countries
which resort to big private companies for the ex-
traction of crude oil may find that it pays them to
retain the refining of supplies for national or re-
gional consumption within the framework of national
arrangements.

The development of chemical research within
the country's refineries, or directly as an adjunct
of their activities, may produce a national industry
or petro-chemical synthesis, directed in particular
towards the production of plastics, syntheticfibres,
synthetic rubber, nitrate fertilizers, etc...

The creation of such industries will of course
entail resorting in a large measure to the purchase
of manufacturing licences. But experience shows
that a research service, by virtue of its practical
knowledge of the problems involved, is the best
adviser in matters of licence purchases. More-
over, it is in a position to adapt the purchased pro-
cesses to particular conditions of the exploitation
concerned.

(1) See also Chapter V, Sections A (paragraph 11)
and B

(2) Since all the North African and Middle Eastern
countries are subject to earthquakes, a com-
plete world network of geophysical cel?tres
would not only be particularly helpiul in guard-
ing against town planning in areas subject to
serious landslides, but would also be veryuse-
ful for geological surveys of the territory. In
these countries, seismology must be consid-
ered as an auxiliary science essential to the
planning of development.

[£%]
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Again, the availability of appropriate minerals
and cheap power makes it possible to undertake the
production of basic metals, glass, cement, etc.
for the national or regional needs. The adaptation
of technological processes to the characteristics of
local minerals may justify research programmes

However, as in the sphere of chemistry, na-
tional research will, in the initial stage, be no
more than complementary to the implantation of im-
ported technologies.

Apart from the programmes directly connected
with specifically local technical problems, appro-
priate research will be primarily useful in allow-
ing of real exchanges, on an equal footing with the
technicians of international concerns whose tech-
nology is purchased.

35. (d) Developmental research designed to
promote the expansion of consumer industries

Countries in process of industrialization often
accord customs protection to newly-established
consumer industries, so as to help them to over-
come their initial difficulties. This device is only
effective in cases where there really are local in-
dustries that have proved their dynamic qualities or
foreign concerns that can be attracted to the coun-
try. Where such conditions do not exist, the public
authorities canundertake or promote the necessary
action. In some cases, a phase of developmental
research, followed by a phase of pilot production,
may be the best course to follow.

36. (e) Research in the sector of construction

The construction of dwellings and offices is a
sector in which advances in productivity have been
particularly slow and belated in the majority of in-
dustrialized countries.

In this sector, purchase of foreign licences
will therefore hardly allow of the rapid leap ahead,
which is necessitated by the magnitude of construc-
tion needs in the initial phase of industrialization.
This phase is characterized by a massive drift of
country-dwellers to the towns. A national develop-
mental research effort bearing on mass construc-
tion can bring about a drop in the cost price of
dwellings and help national construction programmes
to make rapid strides. Its impact on the implemen-
tation of the economic development plans would thus
be direct.

37. (f) Preparation of the subsequent phases
of industrialization

Research, including developmental research,
incertainareas that form the spearhead of progress
within the fields of mechanical engineering, electri-
cal engineering, electronics, synthetic chemistry,
nuclear and space metallurgy, etc., will only oc-
cupy a central place in science policy when the na-
tion has completed the first phase of its industrial-
ization. The foundations of the future edifice must,
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however, be established during this phase.

To this end, the introduction of specialization
might be recommended in certain areas of ad-
vanced technology for which the nation under con-
sideration is basically in a favourable situation.
Reasonable customs protection, supplemented by
national developmental research, should allow the
strengthening of this situation.

In addition, certain sections of the workshops
of national enterprises in the mining industry or
the transport and communications sector could be
directed towards the manufacture of their own cap-
ital goods, with a view to later separation fromthe
mother enterprise and the constitution of local en-
terprises in the field of mechanical and electrical
engineering.

38. (g) Sociology, applied economics, eth-
nography, linguistics, history

Lastly, the magnitude and speed of the social
and political changes entailed by development af-
ford a choice field for applied sociology. It is to
be hoped that the advances of this discipline will
help to mitigate the difficulties and conflicts expe-
rienced by peoples in our time as a result of the
upheavals incidental to change. This can only be
achieved through a systematic observation of con-
temporary sociological facts, and implies a con-
siderable improvement in statistical machinery,
both in respect of the volume of data and of need
for a more exact conceptualization in closer con-
formity with the local sociological situations.

In the developing countries, the scientific study
of man and his society is of the utmost importance
and urgency. This urgency arises from the fact
inter alia that these countries are destined to un-
dergo, in the next few decades, a rapid develop-
ment which will profoundly affect, sometimes even
completely obliterate, certain characteristics of
the former societies. A complete inventory of the
institutions, customs, dialects and oral literature
of the populations should be made before they are
drawn into the process of modernization. This
task of conservation is essential to the commeon
heritage of mankind.

Today, moreover, a knowledge of its pastand
an appreciation of its scientific, artistic and liter-
ary traditions constitute a moral necessity for
every people, in that they help the latter to become
alive to the individuality of its contribution to cul-
ture and, consequently, to maintain its dignity and
autonomy in a world comrmunity now open to reci-
procal influences. The assistance of international
bodies is often essential, in view of the high cost
of this research.

(1) An old and classical example is the perfecting
of the Thomas process in steel-works, which
enabled phosphorous iron ore deposits to be
turned to account though these had previously
been unusable for purposes of the production
of steel.



Recommendation no. 12

It is advisable to give a worthy place to
the social sciences in the general context
of research activities integrated with
scientific research programmes basedon
the National Science Plan.

39. (h) Fundamental research

Fundamantal researchis anindispensable sup-
rort for applied research, to which it is continually
ffording new ideasand newlines of approach. Gen-
sral biology, zoology, botany, physies, chemistry,
itc. are basic disciplines relating to agricultural
‘esearch. Geophysics and solid state physics re-
ate to applied geology. Pure and applied mathe-
natics, physics, chemistry, etc. form a support
or industrial technology in all its forms.

To ensure that ineach of these basic disciplines
here is a sufficient number of scientists with
vhom research workers in applied science and tech-
ical development can maintain the necessary con-
acts, it is essential that provision, including
inancial provision, be made in such disciplines for
.n adequate level of activity.

40, (i) Medical research

Fundamental research in this branch contri-
utes indirectly and vitally to national development
'y ensuring a quality level for ‘applied research.

A similar reasoning applies to medical research,
/hich has not been dealt with in the foregoing para-
raphs. It is clear that the country's progress in
.ealth matters, which forms an essential section of
he National Development Plan, will not attain to
he desired quality unless the network of establish-
nents providing medical care is supplemented by
nedical research services.

Recommendation no. 13

Member States of Unesco are invited to
make full use of the services of scientific
international non-governmental organiza-
tions in planning their national research
programmes and in the training of scien-
tists and technicians, as well as for the
study of the scientific and technological
aspects involved in the application of sci-
ence and technology to development.

The financing of such assistance
could be requested of Unesco and other
competent organizations belonging to
the  United Nations system under the
technical assistance scheme of the
United Nations Development Programme
or through the regular budgets of the
competeni organizations such as the

so-called " Participation programme to

the activities of the Member States' in
the specific case of Unesco.

H. Weighing of efforts, and establishment of
priorities

41, The decisions on principle regarding the
main changes in the economy, whether they relate
to major activities for developing agriculture or
mining or the creation of manufacturing industries,
should be taken well in advance. The studies, re-
search work and experiments preliminary to the
pilot stage take several years, and should there..
fore be included in the National Development Plan
preceding that scheduled for large-scale imple-
mentation. It is logical, in fact, to give priority
to the research work preparatory to the major ac-
tivities covered by the following plan and the con-
cluding years of the current plan.

42. The present report gives no indication of
priorities in the strict sense. However the order
in which the various suggestions listed above are
classified reflects to some extent the importance
which might be attached to them. It is advisable,
in view of the lack of resources, to assign an ap-
propriate place to each of the nine heads suggested
above (Section G). It is obviously impossible to
suggest what those places should be without an ana-
lysis of each of the National Development Plans
and without an inventory of each country's scienti-
fic and technical potential.

I. The budgetary cover for science in the

State budget

43. It emerges very clearly, from the above,
that the major options in respect of science policy
cannot be dissociated from the work of general
planning, and that the science development plan is
a section of the overall plan. Its formulation, and
the co-ordination of its execution, should therefore
come under the responsibility of the highest gov-
ernment authority, or under that of an authority at
a level very close to it.

44. It can be referred, in that connexion, to
a report approved by the United Nations Economic
and Social Council (document E/4026), which is
summarized in the Third Report of the Advisory
Committee for the Application of Science and Tech-
nology to Development (document E/4178, para-
graphs 28 (b) and (d)).

45, In the structure recommended, the bud-
getary allocation for the research centres of the
technical ministries continue to appear in the bud-
get of those ministries. Similarly, the budgetary
allocations for the universities and higher educa-
tional establishments continue to appear in the bud-
get of the Ministry of Fducation. Only the sums
allocated for financing the national institutions for
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co-ordinating and financing scientific and technical
research covering all fields are included in thebud-
get of the Prime Minister. (1) '

1t is therefore desirable to include separately,
in a special section of each of the ministry budgets,
the items relating to science policy expenditure.
The total for all those articles constitutes the " bud-
getary cover for science' .

46. Prior to the establishment of the overall
State budget, the government fixes within the con-
text of the National Development Plan, the amount
of the budgetary cover for science.

It then commissions the body responsible for
science policy planning(Z) to frame, with the help
of its scientist members, a balanced proposal for
apportioning that " cover' between the various
ministerial budgets. The proposal thus framed is
then decided on by the Ministerial Committee for
Science Policy of the Council of Ministers. By
that decision, the items constituting the " cover"
are collectively fixed by the ministers concerned,
for presentation to the legislative authority, in
each of their respective budgets.

47. This procedure makes it possible to safe-
guard the authority of each minister in respect of
the management of the establishments coming
under his administration, while making the distri-
bution of the resources for science an act of
general governmental policy based on a study of
optimizationand on consultation withall concerned.

J. The science plan and the overall
National Development Plan

48, The Science Plan, although it is designed
to be integrated with the National Development Plan,
does not derive its options from the latter. It
therefore is not subordinated to the National Devel-
opment Plan except as regards the total sum involved.

This is because the Science Plan involves re-
search activities,the expenditure for which is in-
cluded in the current National Development Plan
but whose culmijnation and economic impact coneern
a later period. 3

49, Thus the science options prefigure and
pave the way for the economic options of the later
plans. They constitute their element of mutation,
whereas the current plan is primarily one of growth.

It will be seen that because of the knowledge its
members have of future trends, the government
organ responsible for science policy planning Yis
the most appropriate place for developing construc-
tive thinking concerning the country's long-term
perspectives and the basic options of the subsequent
economic plan. Participation in this work by the
authors of the current National Development Plan
is obviously essential.

(1) See Chapter II, Section D .

(2) See Chapter II, Section C (paragraph 15)

(3) With the exception of a small number of ap-
plied research activities (inventories, pilot
stage experiments) which concern the prepara-
tion of economic action envisaged for the con-
cluding years of the current plan.

(4) See Chapter II, Section C (paragraph 15)



CHAPTER V

PRIORITY PROGRAMMES AND METHODS OF SCIENTIFIC CO-OPERATION

A, At the international level

1. The question of the application of science
and technology for the benefit of the developing
countries reached a turning point i 1963 with the
convening of the UNCSAT{1) Conference in Geneva.
Eminent scientists from all the developing coun-
tries were at that time facing a real crisis, conse-
quent on the political literation of their countries.

2. To meet the urgent requirements of econo-
mic and social development and to co-ordinate this
with scientific development, the Advisory Commit-
tee to the United Nations Lconomic and Social Coun-
cil on the Application of Science and Technology to
Development was created. In its Third Report
(document E/4178, May 1966) this Committee out-
lined a World Plan of Action to deal with the prob-
lems of underdevelopment; the resolution setting out
the principal objectives of this Plan was approvedby
the Economic and Social Council (ECOSOQC) at its
41st session (Geneva, July 1966, E/RES/1155).

Recommendation no. 14

The Third Report of the ECOSOC Advis-
ory Committee on the Application of Science
and Technology to Development (docu-
ment £/4178, May 1966) should be widely
circulated by the National Councils for
Science Policy or by all similar organiza-
tions having responsibility for research
at the national level in the countries of
the region. It is advisable, in particular,
to support the recommendation (para-
graph 52(g) of the Report) urging the
United Nations Development Programme
to extend the criteria of the Special Fund,
so that projects for the establishment or
reinforcement, in the developing coun-
tries, of faculties of sciences and re-
search institutions, including those con-
ducting research in the basic sciences

and technologies, may be included among
those which it supports.

3. This " World Plan of Action" is based on
an analysis of the results of the activities, in the
field of science and technology, of organizations
belonging to the United Nations system. From this
analysis it became clear that the funds available
were nowhere near sufficient, hence the amounts
distributed were inadequate to meet the actual
needs of the countries concerned.

F Recommendation no. 15

The United Nations Development Programme.
should concentrate its projects and pro-
grammes for assistance to the developing
countries in order to make them more ef-
fective and thus expedite the development

of the countries of the region. J

4. It is possible, for example, to calculate
the amount, per capita per annum, devoted tosci-
ence and technology 2) in the developing countries
during the first half of the Development Decade.
The total amount allocated by the organizations of
the United Nations system to science and technol-
ogy over the period 1960-1965 is of the order
of 385 to 400 million United States dollars.(3)

(1) United Nations Conference on the application

of science and technology for the benefit of the
less developed areas. _

(2) Totul expenditure on the application of science
and technology to development (including ex-
penditure on research and de\'elopmept)

(3) See Third Report of the ECOSOC Advisory
Committee on the Application of Science and
Technology to Development (document T/ 1178,
paragraph 76)



Taking the total population of the developing coun-
tries (excluding Mainland China) as 1.6 milliard,

this gives 5 cents (US $0.05) per capita per annum,.

against a corresponding figure of the order of
US $50, for research and development only, in the
highly developed countries for their own account.
5. It is thus necessary to find other sources
of finance for the developing countries, in particu-
lar national sources. Since the sum of the GNP's
of the developing countries (excluding Mainland
China) is of the order of US $360 milliards, if the
target for the total funds to be devoted to scientific
and technological activities applied to development
is set at 1% of the GNP, an amount of the order of
US $3.6 milliards should become available. The
governments of the developing countries are urged
to bear in mind this fundamental fact when drawing
up their science budgets. Funds received through
bilateral assistance may also make a substantial
contribution to this target amount. It is estimated,
for example, that during the year 1961 the totalfor
all types of bilateral assistance amounted to about
US $9 milliards; an increasing fraction of these
funds could be devoted to the scientific and tech-
nological activities of the developing countries,

Recommendation no. 16

The competent national authorities of the
countries concerned are invited to take
steps to have bilateral assistance more
intensively focused on the promotion of
scientific research in the developing
countries. These national efforts of bi-
lateral assistance should also be concen-
trated and increased significantly.

6. Since the financial resources are bound to
be limited, it appears desirable, in order to co-
ordinate efforts, to consider technical assistance
in a more systematic manner, The ECOSOC Ad-
visory Committee has therefore proposed certain
guiding principles concerning the allocation of fi-
nancial resources for the application of science and
technology in the developing countries.

7. The first of these principles is that a long-
term objective should be defined, such that within
the coming generation, all countries will have em-
erged from the state of underdevelopment. This
objective would be attained by stages, making use
of short-term (five-year) plans which should be
closely co-ordinated with the long-term plan.

8. The second principle, on which the imple-
mentation of the objective defined above depends,
is that the application of science and technology at
the international level should be designed so as to
accelerate development, thus eliminating the need
for the developing countries to follow the same long
path as the now-developed countries had to tread
n their time.

', The third principle is that progress in the

scientific development cannot be evaluated only in
terms of quantitative goals, but rests above all
upon an entire cultural transformation of the soci-
ety. Science education is of paramount importance,
and science planning is void of any significance
without educational planning. Eradication of illit-
eracy, establishment of a network of primary
schools, then of secondary schools, then of univer-
sities, these are the successive levels of the pyra-
mid to be built,

10. The fourth principle concerns regional
co-operation. The fact is recognized that interna-
tional organizations can only offer advice and sug-
gestions; for the countries are sovereign, and their
governments, the decision-makers. If advice isto
be given however, it is highly recommended that

_ regional co-operation be strongly encouraged.

In relation to this, the United Nations budgetary

facilities were broken down into two groups cor-

responding to two kinds of needs: national needs
and regional ones. It was felt that each devel-
oping country cannot afford to have a full-
fledged scientific infrastructure as some richer
countries do. A sharing of different types of facil-
ities becomes compulsory. Documentationcentres,
central statistical offices, scientific instruments
maintenance centres, medical institutes, even
universities are examples of such type of facilities.

11. The following concrete formy of regional
co-operation could be envisaged'’:

(a) Establishment of field or laboratory working
teams in the area of natural resources ex-
ploitation or other experimental studies;

(b) regionalization of certain national institutes
in a given branch of technology (e.g. seismol-
ogy) for research and for training of scientists
and technicians from the different countries of
the region;

(c) in certain fields like agriculture, preparation
of programmes based on ecological regions
and sharing out of research projects among
the main research institutes of the countries
constituting the regions;

(d) estalilzi)shment of a standing regional confer-
ence for the co-ordination of the science
policies of the different countries;

(e) establishment of regional institutes through
international conventions, with an interna-
tional governing board and staff. This method
seems however less appropriate than others
in developing regions.

12, The fifth principle is that scientific de-
velopment cannot be attained only through national
or regional efforts, but must be related to the in-
ternational scientific life, and that it can some-
times be better served through international co-
operation. For science knows no frontiers, and

(1) See also Chapter 1V, Section G and Chapter V,
Section B

(2) See Recommendation no. 20, Chapter V, Sec-
tion B



certain projects, such as oceanographic studies or
meteorological research programmes, have, by
their very nature, to be carried at the international
level.

In this respect, two topics deserve special at-
tention owing to their common importance to a
number of countries in the area: fisheries devel-
opment and exploitation of mineral resources. In
the first case, co-operation can be undertaken bet-
ween advanced and developing countries sharing a
coastline which has common characteristics over
thousands of miles. In the second case, field spe-
cialists are required for the large geological sur-
veys and they will, for some years to come, have
to be provided by advanced countries.

13. Another example of international co-
operation is offered by bilateral institutional
links{1), These links include typically provision
and/or exchange of teaching or senior research
staff, provision for training facilities at the ad-
vanced institute for selected personnel from the
developing institute, guidance on the selection of
research projects, provision of equipment, exchange
of publications etc. They should be registered at
a central index, a proposal which is fully endorsed
by Unesco.

Racommendation no. 17

Universities and research institutes in ad-
vanced countries are earnestly requested
to create permanent co-operative bilateral
links with similar institutfons in develop-
ing countries, so that graduates of the lat-
ter countries could be trained in their own
country with the help of this bilateral as-
sistance, thus minimizing the rate of brain
drain from developing countries toadvanced
ones,

14. A final example of a problem that can
bestbe solvedat the internationallevel is discussed
in Chapter III of the present report. Research on
simulation studies and on the application of the
techniques of operational research to the organiza-
tion of the scientific development deserves to be
tackled by an international team of specialists and
Unesco might well sponsor such a co-ordinated re-
search programme while expanding forthwith its
activities in that field.

15. It might be mentioned that the programme
described above is only an outline. A detailed pro-
gramme will be prepared by January 1968 when the
implementation of the United Nations World Plan of
Action will start.

and technology should be planned as far
as possible in accordance with a global
science plan for developing countries.
This plan should aim at making science
an active organ of development and pro-
gress. In this respect, full support is
given to the elaboration and execution by
the United Nations system of organiza-
tions of a special long-term plan of ac-
tion and of 5-year plans [or the applica-
tion of science and technology for the
benefit of developing countries as from
1968.

Authorities of the countries represented at the
Algiers Meeting will, no doubt, wish to let the dif-
ferent organizations of the United Nations system
know their precise and concrete suggestions about
this programme.

Recommendation no. 19

The countries of the region are invited to
present their suggestions and their re-
search programmes to the United Nations
by July 1967 through the medium of the
Specialized Agencies concerned, so as to
enable the United Nations to formulate a
concrete plan of action for the remainder
of the Development Decade, and work out
the preparatory activities already envis-
aged for the following decade.

B. At the regional level

16. When tackling problems common to a
wide area embracing a number of States, co-
operation between neighbouring States would pro-
vide for greater efficiency, savings in capital ex-
penditure and highly-skilled manpower and better
recruitment prospects, since scientists are afforded
opportunities for working over a wider scope. For
a number of States, regional co-operation would
be the solution to the problem of shortage of
specialists, funds and institutions. It warrantsfora
proper diagnosis of complex problems through the
exchange of ideas, and provides for the research
to be complementary, thus avoiding all possible
overleppings.

Recommendation no. 18

The expenditure made by the organizations
of the United Nations system for science

{1} See document UNESCO/SPRAL/4 " Interna-
tional co-operation for the advancement of

scientific and technological research in the
countries of North Africa and the N}Ilddle East
through bilateral institutional links' .
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Recommendation no. 20

Regional scientific co-operation should be

intensified by the establishment of a Stand-

ing Conference of representatives of the

national science policy bodies of the coun-
tries of North Africa and the Middle East,
which would make use of the services of

the Unesco Science Co-operation Office in

Cairo to provide its secretariat and ex-

amine the questions included in its agenda.

The main tasks of the Conference would be

as follows:

(a) to apprise its members of the pro-
gress of science policy and of new
research activities in the countries
of the region;

(b) to draw up, with the assistance of the
National Councils for Science Policy
of the countries of the region (or
equivalent bodies), a list of priority
research programmes in the region,
with an indication of those for which
regional co-operation is desirable.
The list would be examined within a
reasonable time by a small ad hoc
committee (appointed by the Standing
Conference from among its members)
and submitted to the Scientific Coun-
cils of the countries of the region
with a view to co-operative action.
The councils would then be invited to
take the necessary measures, making
use of national resources as well as
of bilateral or multilateral aid for the
co-ordinated implementation of these
regional research programmes. With
the least possible delay, considera-
tion should be given by the science
policy organs of the countries of the
region, with a view to the establish-
ment of their national programmes
for priority research, tothelistof re-
search programmes of regional impor-
tance included in the present Reportand
in paragraphs 229-230 of the Third
Report of the ECOSOC Advisory Com-
mittee (document £/4178, May 1966);

(c) to ensure co-ordination of the national
science policy decisions designed to
meet the needs and the interests of the
countries of the region;

(d) to study systematically the possibili-
ties for establishing multilateral spe-
cialized research institutes dedicated
to the investigation of major fields of
common interest. Specialized re-
search institutes of this kind should
represent a co-operative effort from
the points of view of both budget and
personnel. In addition to this, work
in national research institutes dealing

with problems of common interest
should be co-ordinated, whenever
possible, with the help of Unesco;

{e) to identify research efforts beyond
the means of each country takensep-
arately, with a view to studying sys-
tématically their possible organization.
on a regional or sub-regional basis;

(f) to keep up to date, with the help of
Unesco's Middle East Science Co-
operation Office, an inventory of cur-
rent trends in scientific research
programmes selected by their gov-
ernments within the framework of
their national science policy, witha
view in particular to familiarize sei-
entists and research workers in the
region with the scientific activities
of other countries and thus bring
more effective co-ordination among
them;

(g) to supervise the preparation of the
Arabic version of a glossary of the
terms used in science policy-making
based on the international glossary
that Unesco is compiling. This glos-
sary should include, among others,

a standardized title classification
pertaining to the various functions of
the research workers.

17. Such co-operation among North Africa
and Middle East countries would facilitate the con-
stant reviewing of programmes of activities to keep
up with world pace. This is a long path, along
which we may pose the following landmarks, which
are far from being exhaustive(l), They only rep-
resent guidelines which need further discussion
and elaboration.

18, (a) Education and training
of research scientists

Educational systems are made for a time and
not for all times. A curriculum which had effec-
tiveness fifty years ago, cannot continue unaltered
till our days. Countries in North Africa and the
Middle East should not merely adopt but adapt
wisely and well to changing conditions. Once this
is recognized, the need for reviewing constantly
the training programmes of scientific and technol-
ogical personnel becomes real and urgent and this
should profitably be made on a regional basis.

Scientific and technical personnel designated
to carry out research should be looked upon as the
architects who will shape the countries' future in
15-20 years from now. Hence the educationalsys-
tem should aim in the first place at developing

(1) See Chapter 1V, Section G and Chapter V,
Section A (paragraph 11)



competence, independent thinking and sense of val-
ues. Science and technology are moving more and
more towards quantitativeness, hence in their for-
mal training individuals destined to become research
workers should acquire the appropriate amount of
mathematics and physics and should master other
basic sciences relating to their fields of speciali-
zation. These among other matters such as thein-
tegration of physical and biological sciences, rep-
resentation of humanities and social sciences, need
to be reviewed periodically.

Recommendation no, 21

Due to the primary importance of basic sci-
ence teaching at all levels in the training
of scientific and technical personnel the
countries of the region are requested to
ask their national science policy organs to
keep well acquainted with the world-wide
activity of Unesco in this field (revision

of curricula of biology in Africa, of chem-
istry in Asia, of physics in Latin America
and of mathematics in Arab States).

The national science policy organs
are furthermore invited to support and to
promote the action undertaken in their res-
pective countries along the lines suggested
by Unesco so that the revision of curricula
in these basic sciences be effected as soon
as possible.

19. (b) Arid zone resear::h

Arid zones stretch over large parts of North
Africa and the Middle East. The challenge of na-
ture in these areas represents the major problem
facing inhabitants of the concerned countries. The
question of co-operation on arid zone research has
been repeatedly discussed at various national and
international levels. The field of action of any re-
gional co-operation scheme on arid zone research
would be as follows:

(i) Collecting basic data on climatology, water
resources, soils, flora and fauna.

The studies on water resources should com-
prise: inventory of water resources, humidity,
precipitation, surface and underground water, with
the ultimate aim of a rational utilization of these
resources.

Soil investigation should include: soil survey-
ing and mapping, soil erosion by wind and water,
conservation problems, geological and geomorphol-
ogical aspects, salinity etc.

Studies of the flora and fauna should aim at de-
veloping the natural resources of the desert areas
with special emphasis on agricultural developments,
acclimatization of plants and animals, rgnge man-
agement and development and counteraction aga1nst
deterioration of the green cover. Phytochemical
screening of local flora is also of importance.

Examination of large numbers of individual plants,
both wild and cultivated, for their chemical con-
stituents, should be undertaken with the object of
assessing their pharmaceutical values.

(ii) Studying the physiological and psychologi-
cal factors affecting human life and work under
arid conditions, with special reference to the psy-
chological effects of high environmental tempera-
tures and aridity on human performance.

(iii) Training of young research workers in
the various aspects of desert research.

20. (c) Pest control

As is well known, climatic conditions in a
number of North Africa and Middle East countries
are optimal for enhancing prevalence and rapid
multiplication of a wide variety of insect pests.
Several insect pests are practically the same, both
in nature and magnitude in these countries. Fruit-
ful co-operation may be launched on these prob-
lems of mutual economical importance such as cot-
ton pests. Organized efforts of scientists and
applied entomologists of the region to solve pest
control problems are urgently needed due to the
great loss inflicted upon the region by insect rav-
ages. This couldbe attempted through programmes
based on ecological zones.

21. (d) Integration of natural sciences
and humanities

While it is a main concern of the States of
North Africa and the Middle East to accelerate
their progress in the natural sciences and their
applications and to attain thereby a higher mate-
rial level, it is of paramount importance to link
this scientific renaissance with their cultural her-
itage.

(i} To a scientist in a developing country, who
is directed exclusively towards science from
abroad, science appears to be a foreign commod-
ity. He subconsciously develops a sense of inferi-
ority. As was rightly pointed out, "scientific
tradition which is a source of inspiration to the
science student in advanced countries, urging him
to excel his predecessors, produces the opposite
effect in the minds of the science students in devel-
oping countries' . 1n order to surmount this bar-
rier it is imperative to implant in the minds of
students in this area, through a study of humanities,
the awareness that they are the inheritants of an
intellectual and spiritual patrimony of exceptional
value, from which they can derive pride and en-
couragement. Inasmuch as this patrimony testifies
totheir intrinsic ability to attainthe highestachieve-
ments of the human mind, it should pave for them
the way to new vistas once they are immunized
against psychological inhibition. In their scientific
venture, they can thus take their é€lanona histori-
cal basis with a feeling of serenity and confidence,

(ii1) The tendency to link natural sciences with
humanities is a dominant trait in mid-eastiern
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philosophy. Planners of science policy in our
countries should remain faithful to this time-
honoured attitude of mind. Works of great schol-
ars such as Al Khorasmi, Al Razi (Razés), Al
Farabi, Ibn El Haitham (Al Hazen), Avicenna, Ibn
Khaldoun, Averroes, Geber and many others should
be valued side by side with those of classic and
modern philosophers. This requires an exchange
of views on a regional basis.

(iii) It will further be found impracticable to
divorce scientific research from social problems.
An endemic disease prevailing in large areas of the
region as schistosomiasis cannot successfully be
combated if handicapped by social habits. Similarly
the problem of demographic explosion cannot be
handled only in laboratories.

22. (e) Regional scientific documentation
centres

It has long been recognized and repeatedly
stressed that a research worker can only be effec-
tive if he has easy access to scientific publications
in his field of specialization. Serious consequences
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may result from inefficient information services.
An incomplete review of existing knowledge may
entail grave losses of time, opportunities and money,
either through superfluous repetition of a research
work already carried out elsewhere or throughfail-
ing to avail oneself of what others have already ren-
deredavailable, Itthus seems thatwhatever efforts
and funds may be needed to set up an efficient docu-
mentation centre, the latter is always repaying.

However, it must be borne in mind that an
efficient documentation centre is a complex enter-
prise requiring a huge investment in funds and man-
power, which may be beyond the possibilities of a
number of countries in North Africa and the Middle
East. This calls for the establishment of regional
and/or subregional centres of documentation as
well as a network of information services throughout
thearea. Sucha network would provide for a multi-
way transmission of scientific information. In this
matter of far-reaching importance, Unesco together
with appropriate international non-governmental
scientific organizations such as the International
Council of Scientific Unions (ICSU), can play an em-
inent réle.



CONCLUSION

During the closing session, the Meeting voted un-
animously the adoption of its report and of the rec-
ommendations therein contained.

Participants from Iran (Dr. Rassekh), Iraq
(Dr. Al-Tai) and Kuwait (Mr. Karmi), in the name
of their governments, then extended invitations to
Unesco and to Member States of the region to hold
the next meeting, scheduled for 1969, in their res-
pective countries.

On a proposal of Dr. Hafez (United Arab Re-
public), the following motion of thanks was adopted
unanimously:

""As our Meeting is coming to an end, I wish to
move a motion of thanks to the Algerian Gov-
ernment for its hospitality and kind permission
to hold this Meeting in the " Club des Pins"' .
We shall all of us carry memories of the very
beautiful and brave city of Algiers and hope

that many will be the occasions on which we
meet here again.
1 wish also to express our thanks to th?T

Head of the Algerian delegation who, in acting

as Chairman of this Meeting, has played 2

prominent part in bringing it to a success .
The Meeting concluded with the closing address of
the Chairman, Mr. Ouabdesselam (See Annex II}.
Mr. de Hemptinne, in the name of the Director-
General of Unesco, then expressed the warm thanks
of the Organization to the Algerian authorities, €s-
pecially the National Commission for Unesco, for
their hospitality and their generosity, and to the
Bureau of the Meeting, the participants, the con-
sultants, the organizers and the supporting staff
of the Meeting, as well as to the Unesco Middle
East Science Co-operation Office.
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ANNEX I

SPEECHES MADE AT THE OPENING OF THE MEETING

Opening address by
Dr. Ahmed Taleb
Minister of Education of the
Democratic and Popular Republic of Algeria

Ihave the utmost pleasure, onbehalf of the Algerian
Government and the recently established Univer-
sity of Algeria, in extending a warm welcome to
our country to the distinguished visitors who have
come here to participate in this Third Meeting on
Science Policy and Research Organization in the
Countries of North Africa and the Middle East.

Algeria fully appreciates the great honour you
have paid her in holding your meeting in our capi-
tal city. And to this honour is added our feeling
of profound happiness in welcoming here the scien-
tists who will be working under the auspices of that
dynamic and effective Organization, Unesco, whose
spokesman I salute in the person of the representa-
tive of the Director-General and the experts who
have come here to give us thé benefit of their valu-
able assistance.

The objectives of your Meeting are of the
greatest interest to our country, which followed its
struggle for national liberation by embarking on a
mighty effort to emerge from underdevelopment.
We are convinced, in fact, that a direct relation-
ship exists between investments in the field of sci-
entific research, on the one hand, and the technical
progress and economic expansion of a country, on
the other.

It is essential, in establishing the aims of fun-
damental research, to consider the economic act-
ivities to be developed in our countries. In this
way, scientific research will effectively contribute,
as part of the training of those who will be respon-
sible for conducting economic activities, a forward-
looking outlook as well as a scientific and technolo-
gical briefing. The research personnel themselves
will also play a part in those activities from time
to time, in an advisory capacity.

To take an example, in the case of agriculture,
which is destined for some years to come to re-
main an important component of Algeria's gross
national product, and quite apart from appliedagri-
cultural research, the development of biological
research centres could usefully be encouraged. In
the same way, the industries producing fertilizers
and insecticides would obtain applied research staff

and advice from chemical research centres. Again,
solid state physics research will provide support
for a metallurgical industry (as at Annaba).

Research priorities could thus flow from the
economic development plan itself, it remaining
clearly understood, of course, that the indepen-
dence of fundamental research is a sine qua non
for its existence.

Our University already has a large number of
research institutes, while several bodies of a sci-
entific nature operate under the auspices of othe:r
ministries although in close liaison with our Uni-
versity institutes - e.g., the Scientific Research
Department of the Ministry of Public Works and
the National Institute for Agronomic Research of
the Ministry of Agriculture and Agrarian Reform:

In Algeria, furthermore, the link between sci-
entific research and economic development is one
of the basic elements of the science policy of the
government, which actively promotes the expan-
sion of our University in line with the economic
progress of the country. The higher education
curricula are based precisely on our efforts fo
provide a link between fundamental research in the
purely theoretical fields and those in which science
is applied to economic realities.

The recommendations which will undoubtedly
mark the culmination of your deliberations will., I
am sure, be of great assistance to us in directing
our activities along the path opened by the numer-
ous meetings - especially the Lagos_ Conference -
which have preceded today's gathermg..

As you know, the Lagos Plan provxde‘d for the
planning of scientific research on the bgs.ls Qfa}
national budget for the creation of multlfhsclplm-
ary institutes at the national or sub-regional level.
Algeria, as a champion of co-operation at the re-
gional us at the international level, is ina pqsnlon
to make available, to the executants of a projectof
this kind, research workers and invaluable mate-
rial which will be at the service not cnly of the
countries here represented but also of that wider
community symbolized by Unesco.
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It is with an affirmation of our will to co-

operate in order to serve better the causes of

the advancement of our peoples and the strength-
ening of international solidarity, and of the hope
that your work will result in concrete solutions

W
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to the many problems confronting our region,
that 1 wish you every success in your efforts
and declare open this Third Regional Meeting on
Science Policy and Research Organization in our
countries of the Maghreb and the Mashreq.



Inaugural address by
Mr. Y. de Hemptinne,
Head of the Science Policy Division,
Representative of the Director-General of Unesco

Your Excellency, Ladies and Gentlemen,

It is a very great pleasure for me to address you
here on behalf of the Director-General of Unesco.
I should like to begin by thanking you, Your Excel-
lency, for your presence among us, and to express
publicly our gratitude to the Algerian Government
for its kindness in acting as host to this Meeting.

I have much pleasure in welcoming the experts
from the organizations responsible for science pol-
icy and research in the countries of the Maghreb
and the Middle East, who have so graciously res-
ponded to the Director-General's invitation. I
should like also to thank the specialists who agreed
to undertake the task of preparing the introductory
documents for the Meeting, and to extend a cordial
welcome to the representatives of the organizations
belonging to the United Nations family, of the re-
gional intergovernmental institutions and of the non-
governmental scientific institutions here present.

Your Excellency, Ladies and Gentlemen,

The present Meeting is the third in a series: the
first was held in Cairo in 1960, and the second in
Lebanon in 1963. I should like, first of all, to re-
call briefly the purpose of these meetings, as ap-
proved by the last few sessions of the General
Conference of Unesco.

In the Organization's programme, meetings of
experts of this kind rank among the activities con-
cerned with assistance to Member States in the or-
ganization and planning of their scientific develop-
ment.

For each of the regions of the world defined
by the General Conference, the scientists and
administrators who direct the major researchorgan-
izations or participate in the work of the govern-
mental councils which lay down the science policy
of their countries are invited to meet from time to
time to compare their experiences and present to

Unesco their suggestions regarding its future action.

These meetings thus provide an opportunity for
measuring the progress made and studying future
Prospects.

By way of introduction, therefore, I shall give
a general picture of the stages covered during
these past years in the field with which we are con-
cerned, and proceed to call attention to certainnew
trends.

It is not Unesco's place to draw up here a
balance-sheet of the progress made in organizing
government research policy in your respective
countries. The first item of the proposed agenda,
" The present situation as regards the organization
of scientific research and national science policies"
will provide occasion for each of the personalities

present to describe the existing situation as re-
gards his own agency and his own country's science
policy. I am sure that this mutual exchange _of in-
formation will be most instructive, and that it will
furnish the background material essential for your
further discussions.

However, there are two facts which might use-
fully be noted:

Firstly, regional scientific activity has stead_-
ily developed during these past two years; and this
is reflected in the Unesco-sponsored meetings and
symposia held in the region and referred to in the
document prepared for you by the Unesco Science
Co-operation Office for the Middile East(1),

It will be seen that the most varied disciplines
are represented in this list of meetings, which tes-
tifies to the keen interest of your governments in
all regional activities in the field of science. The
national scientific organizations to which most of
you belong undoubtedly played an important rélein
the preparation and conduct of these meetings.

Secondly, Unesco itself has direct proof of the
interest displayed in the countries of the Maghreb
and the Middle East in the development of science
policy. I refer to the requests for technical assis-
tance which the Organization has been receivingin
this fairly new field of government concern. The
Science Policy Division of Unesco has been at'p_ams
to meet those requests, and reports of a significant
nature have been handed in to the competent auth-
orities of an increasing number of Member States
in the region.

The resolutions and recommendations of the
second meeting held in Beirut in 1963 clearly in-
dicate the growing acceptance of ideas which has
today resulted in the formulation and dynamic ap-
plication of national science policies by the govern-
ments of the region. )

Several decades have passed, indeed, since
research ceased to be an individual matter and be-
came a collective one, and hence requiring t}.1e ex-
istence of a body of resources, the use of which

has to be co-ordinated and organized. .
These human and material resources consti-

tute, in each country, the national "scieptific and
technical potential (STP). At the previous meet-
ing you adopted a resolution stressing the neces-
sity of systematically evaluating these national
tentials.
i Furthermore, at the first regional conference
held in Cairo, you had already taken up the ques-
tion of harnessing the whole of this natllongl sci-
entific and technical potential to set objectives,
and had recommended that a ' Central Research

(1) Document UNESCO/SPRAL/3
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Organization' be set up to that end in each country
at the highest governmental level,

Proceeding further, the countries of the region:
have shown their intentness on increasing the ma-
terial means utilized by research and harmonizing
research programmes with the objectives of the
National Development Plan.

You will recall that at the United Nations Con-
ference on the Application of Science and Technol-
ogy for the Benefit of the Less-Developed Areas
(UNCSAT, Geneva, 1963), the members of the in-
ternational scientific community had gauged the
importance of these three essential aspects of sci-
ence policy: evaluation of scientific and technical
potential; organization and co-ordination of re-
search at the national level; integration of objec-
tives of the science plan in the National Develop-
ment Plan,

Dating from then, a general consensus hasbeen
established which has swept away the research
workers'ancient prejudice against any anticipatory
approachinrespectof research work and the means
of developing it. Meetings like today's have beena
potent contributory factor in winning acceptance
for these new views,

Within the United Nations system and at the
highest level, these trends have been reflected,
following UNCSAT, in the creation by the Econo-
mic and Social Council of the Advisory Committee
on the Application of Science and Technology to
Development, -

1 have much pleasure here in greeting one of
our consultants, Professor Kovda, who has worked
actively and uninterruptedly as Scientific Secretary
of that Committee, after having given a powerful
impetus to Unesco's science policy programme,
The tasks of the Committee which meets half-yearly
and will shortly be holding its sixth session, are
too extensive for me to summarize here, butlshall
recapitulate briefly the basic principles which it
formulated in its last two reports and which, hav-
ing been formally endorsed by the Economic and
Social Council in 1965 and 1966, constitute as far
as the work of the present Meeting is concerned, a
charter, as it were, beyond any need of further
comment(1) .

"(a) Each pgovernment should have an explicit
policy for science and technology. Such a policy
should aim at self-sustained and autonomous scien-
tific growth of the country, on the one hand, andat
the organization and planning of national scientific
activities in support of economic and social devel-
opment through the application of science and tech-
nology, on the other;

(b) Thenational, central scientific organiza-
tion or agency, whose task is to define the national
scientific and technological policy, shouldbedirect-
ly responsible to the government at the highestlevel;
it may be a ministry of scientific research, a na-
tional council for scienceor some comparable body;

(c) Membership of the national science policy-
making body should include senior scientists and
cngineers from universities, academies of sciences
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and research councils, scientific and engineering
societies, industrial research laboratories, and
branches of industry;

(d) The national science policy-makingbody
should work in close collaboration with the econo-
mic and social planning authority of the country,
not only to ensure adequate allocation of resources
to science and technology but also to advise onthe
ro6le of science and technology in the national de-
velopment programme, including the external tech~
nical assistance which should be sought;

(e) The national science policy-making body
should be the focal centre for scientific contacts
with foreign governments and international scien-
tific organizations, Liaison between these national
science policy-making bodies should be developed
and organized in a systematic way, with a view to
ensure the co-ordination of scientific and technol-
ogical activities both at the regional and interna-
tional levels;

(f) The United Nations Educational, Scienti-
fic and Cultural Organization has a vital role to
play in assisting in the development of national sci-
ence policy-making bodies, as well as in assem-
bling and disseminating information on the national
organizations established by governments for the
formulation of national science policies and.con-
ducting research at the national levozl."

The final paragraph of this text defines the
general line of Unesco's concern in the matter -

a concern which already found expression indeed
in Unesco's programme ever since 1960, 1 should
like, if I may, to specify the point reached by the
Organization in its own doctrinal approach to its
mission, as thus confirmed.

This approach was recently defined at a tech-~
nical meeting of representatives of researchbodies
held at Karlovy Vary (Czechoslovakia), I use the
term "'technical meeting", for it was one whichin-
volved, for the first time, a comparison of the
experiences of men who had all contributed towards
the preparation of one of those national science
policy studies which the Department of Natural
Sciences of Unesco entrust under contract to res-
ponsible bodies in Member States with a view,
precisely, to promoting mutual information. Since
the science policy studies thus made were conducted
in the scientifically advanced countries in both East
and West, and in the developing countries alike, it
was a general survey of the techniques of "evalu-
ating" and ''developing" a national scientific and
technical potential which was thus effected at
Karlovy Vary.

The following three techniques were recom-
mended as guiding principles for Unesco's work:

(1) Second Report of the Economic and Social
Council's Advisory Committee on the Appli-
cation of Science and Technology to Develop-
ment (document E/4026, paragraph 156) and
Third Report of the Committee (document
E/4178, paragraph 28), United Nations, 1965
and 1966,



"(a) The scientific autonomy of countries,
which means that the aim of these policies is to
promote endogenous, social and economic devel- -
opment;

(b) the duality of national science policy, i.e.
(i) the advancement of science and (ii) the applica-
tion of science and technology to national develop-
ment;

(c) the unity of science planning, i.e. co-
ordination, centralized, at least as regards their
conceptual aspect, of activities ranging from in-
formation on national scientific and tecnnical po-
tential and processing of the relevant data, to de-
termination of the objectives of science policies
and pursuance of research programmes, The in-
formation function should consist mainly in assem-
bling the essential data of scientific and technical
resources and in setting up a system of national
statistics in the area of science and technology."

Such is the framework which, at the level of
principles, is now being proposed, and which the
experts here present will, I hope, be prepared to
accept as a starting point for their work in respect
of their own region.

The important point for your Meeting, there-
fore, is not so much to reconsider the principles
of science policy as to identify the rules of action
which will govern the construction, in practice, of
the institutions and programmes which each coun-
try finds necessary in the light of its own situation,

The fields in which Member States are at pre-
sent requesting Unesco's technical assistance are
a concrete illustration of the problems they are
meeting with, It is in the light of the experience
thus required that the Secretariat has proposed, in
the agenda, four topics for discussion correspond-
ing to the types of programme for which Unesco
provides assistance.

Topic 1

Creation and operation of central research organi-
zations. Examples of various possible structures
are beginning to multiply. In this connexion, I
should like you to note that Volume I of the World
Directory of National Science Policy and Scientific
Research Bodies, compiled by Unesco, which gives
a detailed account of some 150 major research
councils and institutions in the countries of Europe
and North America, is due off the press very short-
ly.

Y The statements to be made by some of the par-
ticipants during the initial stage of this meeting's
proceedings will undoubtedly provide material to
complete our information concerning this region,

a similar directory for which will be published next
Yyear,

To sum up, the problems facing governments
in this connexion relate to the organization and to
the juridical and administrative forms of the organs
concerned with formulating and deciding on science
policy.

These organs are specifically governmental

in nature: "Ministries of Science" and "Intermin-
isterial Committees for Scientific and Technical
Research”, assisted by their "Councils" or "Ad-
visory Committees'',

Then come the autonomous establishments,
responsible, depending on the case in point, for
promoting and co-ordinating research in respect
of major social and economic sectors and of dis-
ciplines: ec.g. the National Research Councils and
Academies of Sciences.

Lastly, there are all the institutions in_which
scientific research is conducted and which are
known as the country's 'institutional infrastructure
of science" or "operational network for research .

This first topic marks the point of convergence
at which administrative and legal competence, on
the one hand, and experience of scientific research
on the other, are essential.

In this initial field, as covered by item 5 of
your agenda ("Structures, organs and means of
national science policy"), the present trend seems
to be towards the diversification of juridical and
administrative solutions, depending on the parti-
cular situations in each country and proceeding
from a number of basic structural types. It will
be your task to specify those which you consider
best suited to the conditions peculiar to the coun-
tries of the Maghreb and the Middle East, and if
possible to define criteria for selection.

Topic II

The second group of practical problems arisin__g
relate no longer to devising the juridical, admin-
istrative or institutional instruments but to wo.rk-
ing out the methodology necessary for develol?u'lg
the country's scientific community and scientific
and technical infrastructure on the basis of a na-
tional research strategy.

It is not a question here, of course, of con-
sidering the actual content of research in detail,
but simply of determining how to assess existing
means, how and to what end to use them, and how
to prepare the future framework for l'esearc.h.

An attempt will be made, in this connexion, to
determine the factors which the scientific institu-
tions set up in the first stage of operatim_\s.should
take into account as a basis for their decisions.

We might mention, by way of exampl.e, s',u.ch
activities as the evaluation of national scientific
and technical potential and, as a corollary, the
comnilation of science statistics: in other words,
action to ascertain availabilities. _

A study will then be made ol the major Ql)sta_Lcles
to be overcome by a developing country wluch_ is
simultaneously obliged to construct its ownscléence
and meet development requirements by .utlhzmg
the result already achieved by world science.

As regards this second topic which consists,
in fine, of an examination of the formal problems
involved in formulating o science policy, the present
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trend is to work out, on the one hand, a method-
ology for diagnosing national situations which would
be valid for all countries (the Karlovy Vary meet-
ing represents a significant contribution, in this
respect), and to establish, on the other, mathe-
matical "models" of development and strategy
based on economic and statistical analysis and on
operational research, The relevant agenda item
here is Item 6, "formulation of national science
policies on a quantitative basis'',

Topic IIT

The third group of concrete actions with which we
are concerned relates, not to the operation and
expansion of the apparatus for scientific and tech-
nological production proper, but to the use of that
apparatus by the supreme government authority
within the framework of the general development
policy.

The point here is to give science policy its
place as an instrument and motive force for pro-
gress, and to integrate it in national development
planning,

As regards this third topic, both trends and
methods are for the moment less clearly defined
than for the first two, Science policy is seen as
one among the major national policies, with its
part to play in the general orchestra of specialized
policies such as economic and social policy, edu-
cation policy, health policy, cultural policy, and
so on, which together make up national develop-
ment policy.

You will find a number of considerations on
this subject in one of the Secretariat documents
prepared for your usefl) and entitled "Considera-
tions on the concept of science policy'.

Immediately a scientific research organization
takes individual shape within the national struc-
tures, a way must be found of gearing it in prac-
tical form to the other organs with decision-
making functions in the sphere of public finance,
scientific and technological manpower, national
development, etc., and of establishing, for ex-
ample, the practical procedures whereby the gov-
erning bodies of the science policy organization
will co-operate with organizations having respon-
sibilities in the field of production or investments,

The magnitude of these problems of integrat-
ing science policy and national development policy
can hardly escape you,

It will also be just as much a question of fixing
the budgets available for science as of establishing
the procedures which will make it possible, in na-
tional development planning, to take account of the
technological progress which present research will
bring about in the future.

A few moments ago I referred in speaking of
the general principles emerging from the Karlovy
Vary meeting, to the basic duality of all science
planning: on the one hand, science planning for the
advancement of knowledge, and on the other, sei-
ence planning on behalf of national developments.
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In practice, the decisions will have to relate to a
single operational research network and will have
to subserve both these causes, this inevitablylead-
ing to choices the criteria for which are at pre-
sent the subject of major studies throughout the
world.

The Economic and Social Council's Advisory
Committee has tackled this last point in concrete
fashion by seeking to identify the priority research
themes common to the developing countries. Ac-
cording to the Committee, the linking of scientific
research and national development could be effect-
ed in making a concerted attack on certain specific
problems, such as the prospecting and utilization
of natural resources, industrialization, and ques-
tions relating to human reproduction,

By adopting this line and attempting, simul-
taneously with the overall integration of scientific
planning and national development policy, thecre-
ation of centres of concentration on circumscribed
subjects, a simplification of the problem will surely
result, In that connexion, you will note that some
of our consultants have proposed in the same spirit
and for the countries of the region covered by this
meeting, major research themes to which you could
accordingly pay special attention when you come
to discuss questions relating to regional co-
operation.

The present Meeting, in the mind of its pro-
moters, centres particularly on the integration of
science policy and development policy, which ex-
plains why two of the agenda items, Items 7 and §,
are devoted to it, namely, "objectives and methods
for integrating science policy and overall policy
for economic and soclal development'' (concerning
in brief the linking of science policy with the other
specialized policies); and "development of scien-
tific potential and selection of priority research
programmes in relation to the National Develop-
ment Plan", i,e. the decisions made within sci-
ence policy proper, particularly as regards pri-
orities in science and technology.

In view of the fact that the prime necessity,
when thinking in terms of national development is
to take account of the subsequent application of re-
search results in the social context, coveragehas
been provided under this second item for the social
and human sciences, to which a specific introduc~-
tory report is devoted.

Topic IV

Topic IV of your Meeting relates to the regional
level and to international co-operation. Regard-
ing the trends in science policy, as briefly des-
cribed by me, a new light is shed on them when
consideration is focused, not on the standpoint
peculiar to each country, but co-operationbetween
countries possessing obvious natural affinities by
reason of their geographical location, their tradi-
tions and their culture.

(1) Document UNESCO/SPRAL /5.



You have already affirmed, at the previous
meetings, that regional scientific co-operation
constitutes not only a means but also an end, and
that it must rank as a major objective for those
who lead the work of national research organizations
in their respective countries.

True, powerful flows of communication are
in evidence between scientists in the various spe-
cialized disciplines in this region. In the human
sciences disciplines in particular, these flows are
of very long standing. And as everywhere else,
thereis aninformal network which links scientists
and technologists.

However, for co-operation to emerge, no
longer confined to the level of individuals who have
had the same intellectual training, but at that of in-
stitutions wishing to combine their material efforts
for the sake of greater efficiency, the dialoguebe-
tween national bodies and research organizations
has to be initiated and become confirmed,

These organizations being the chief executives
of government science policy, they are particularly
well fitted to think of possible areas of co-operation
and to recommend the means of achieving it.

With that objective in mind, your deliberations
on these systems of national science organization
will no doubt culminate in a definition of the prin-
ciples calculated to facilitate collaboration be-
tween institutions in different countries. In order
to be concrete, they should also aim at providing
at least a preliminary indication of the national de-
velopment sectors and scientific and technical dis-
ciplines in which concerted efforts could be made,

Suggestions have been made on this score in
two consultants' reports submitted to your Meeting,
and the national situation reports will undoubtedly
provide us with further possible lines of approach,

Raising the discussion to the internationallevel,
it has to be noted that the establishment of national
research structures will also facilitate co-
operation between nations in general. In countries
which have not yet achieved full development inthe
field of research, one of the key functions of ana-
tional science policy body will be to select thefields
in which recourse will be had to technical assist-
ance, whether bilateral or multilateral, In parti-
cular, it will devolve on that body to initiate and
co-ordinate the links between national researchin-
stitutions such as university laboratories or pri-
vate and public specialized laboratories, on the
one hand, and similar institutions in the scienti-
fically more advanced countries, on the other, The
Economic and Social Council's Advisory Committee
stressed the importance of establishing these links,
which in actual fact are of very different kinds, and

gave Unesco the task of conducting an international

survey on this question and studying practical ways

of promoting their development,

It would be appropriate, at the present Meeting,
to embark on that study, and the Secretariat has
accordingly presented you with a working paper on
the question(1},

Such, in brief, are the main topics of discus-
sion which Unesco proposed to this gathering.

I should like, however, before concluding this
address, to define briefly the immediate andlong-
term prospects.

(a) Firstly, as experts in science and technology,
it will be your task to formulate conclusions
concerning state science policy which will fa-
cilitate decision-making by the governments
of the countries of this region.

In particular, your Meeting could mark a step
forward as regards the procedures for inte-
grating science plans and National Development
Plans.

(b) In the longer term prospect, your discussions
will be able to shed light on the necessarylink
to be established, at the political responsi-
bility level, between science, culture, educa-
tion and social and economic development.
For example, it seems clearly impossible to
construct an endogenous science in a country -
i.e., a science capable of self-sustained
growth - without first paying heed to the training
of scientific and technical personnel. In con-
sequence, recourse would be had to educators
in preparing the Science Plan.

It follows that while the formulation of the
actual science policy decisions belongs to the or-
ganizers of research, the quantitative and qualita-
tive objectives of the Science Plan shoult?b_e drawn
up jointly by all the governmental authorities res=
ponsible for national development, and especially
by the government organs responsible for eclu?a—
tion, the economy and cultural and social a_l‘!'znrs.

I leave this point for you to ponder on, in an-
ticipation of the questions you might wish to take
up at a subsequent meeting.

And to conclude, I should like to extend toyou,
on behalf of the Director-General, my w_armest
wishes for the success of your deliberatmn.s. On
all sides, burning problems are arising whichonly
the help of science will enable us to tackle.

During these next few days, Your Exe ellency,
Ladies and Gentlemen, let us be receptive to
Valéry's call to mankind to advance boldly intothe

future with unaverted glance.

(1) Document UNESCO/SPRAL/4.
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ANNEX I

CLOSING SPEECH OF THE CHAIRMAN OF
THE MEETING, MR. A. OUABDESSELAM

Mr. Representative of the Director-General,
Ladies and Gentlemen,
My dear colleagues,

Itis a very special pleasure for me, at thismoment
when our meeting is concluding, to express my
deeply felt thanks to the Director-General of Unesco,
to whom we owe the realization of this Third Meet-
ing on Science Policy and Research Organizationin
the countries of North Africa and the Middle East.

In the course of the past week, our first task
was to describe the situation in our respective coun-
tries; subsequently we discussed topics presented
by the Consultants to this Mceeting,

We have all adimired and appreciated the high
level of the ideas, coupled with the great clarity
and precision of the papers given by these eminent
scientists; and we have benefited by the interest-
ing and fruitful discussions that followed them.

llowever, while we may congratulate ourselves
on these positive exchanges of opinions, there is
no doubt that we owe this possibility to the enlight-
ened counsels of Mr, dellemptinne, the Represen-
tative of the Director-General of Unesco.

a8

Ifeel sure that I am expressing the thoughts of
all the participants here present in offering to
Mr. Smid and the members of the Unesco Secre-~
tariat our warmest gratitude for the tremendous
efforts they have exerted.

Fellow participants, you did me the signal honour
of making me your chairman, However, I must
admit that there was no great merit in performing
thistask, in view of the perfect cordiality and har-
mony which prevailed throughout the discussions,
For this, my dear colleagues, I thank you most
sincerely,

Lastly, in my capacity as delegate of Algeria,
1 take this opportunity to tell you oncec ngainhow
greatly my country feels honoured to have welcomed
you and contributed to the success of this meeting,

Today, a step forward has been taken in the
sphere of science policy and researchorganization
in our reg-j_on.

I should like to conclude with a wish -that the
work of the next conference may be crowned with
the greatest possible success.

Once again, I thank you.
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ANNEX IIT

AGENDA

Opening of the Meeting

Election of Chairman, Vice-Chairmen and Rapporteur
Adoption of Agenda

The present situation as regards the organization of scientific researchand
of the national science policies in the countries of North Africa and the
Middle East

Structures, agencies and methods of national science policy
Formulation of national science policies on a quantitative basis

Objectives and methods for integrating science policy and overall policy for
economic and social development

Development of scientific and technical potential, and selection of priority
research programmes in relation to the National Development Plan
Co-operation of national research organizations

among themselves, based on the common objectives of the science policies
of the countries of North Africa and the Middle East

with the national research organizations of the scientifically advanced coun-
tries, by the establishment of bilateral institutional links

Role of the Unesco Science Co-operation Centre for the Middle East

Adoption of resolutions and recommendations, and closing of the Meeting.
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Alger
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COUNTRY REPORTS

Exposés made by participants on the present
situation of science policy and research
organizations in their respective countries



1. ALGERIA

The Algerian delegation would like to preface this
statement by reiterating the words.of welcome
voiced by the Minister of Education in his inaugural
address. Algeria has particular pleasure inacting
as host to the Third Regional Meeting on Science
Policy and Research Organization in the countries
of the Maghreb and the Middle East,

The following very concise remarks provide a
picture of the status of scientific research in our
country, of its structures and fields of activity, and
of our projects in that connexion.

To avoid what might be a lengthy and tedious
enumeration and description, we have presented
each delegation with a document (red cover) giving
detailed particulars of the scientific investigation
and research institutes and laboratories in our coun-
try. They are as follows:

Department of Applied Hydrological Research -
Hydrology Division, attached to the Ministry of
Public Works and Construction;

Scientific Research Department, Central Labora-
tory Division for Highways and Communications,
attached to the Ministry of Public Works and Con-
struction;

National Institute for Agronomic Research, attached
to the Ministry of Agriculture and Agrarian Reform;

Algerian Centre for Forestry Research and Studies,
attached to the Ministry of Agriculture;

Institute of Nuclear Research, Bd. Frantz Fanon,
Algiers, attached to the Ministry of Education;

Institute of Meteorology and Terrestrial Physics
(IMPGA), attached to the Ministry of Education;

Oceanography Institute, Jetée Nord du Port,
Algiers, attached to the Ministry of Education;

Cancer Research Institute of the Pierre and Marie
Curie Centre, Avenue Battandier, Algiers, at-
tached to the Ministry of Education;

Department of Chemistry, Faculty of Science, at-
tached to the Ministry of Education;

Institute of Solar Energy, Algiers, attached to the
Ministry of Education;

Algerian Petroleum Institute, attached to the Min-
istry of Power and Industry,

The list is not exhaustive, but to give you some
idea of the extent of the work being done, it can be
stated that the appropriations for research in our
country amount to nearly 20 million dinars.

The training of research workers, engineers
and technicians is conducted at the Faculty of Sci-
ences and the National Polytechnical College,

You will note that apart from the university,
scientific research is also carried out at institu-
tions coming under ministries other fhan the Min-
istry of Education - in particular, the Ministries
of Public Works, Agriculture and Agrarian Reform,
Health, and Power and Industry. These institutions
already work in liaison with the university.

It was at a very early stage, however, that
we became conscious of the need for close co-~
ordination of all research work at the nationallevel,

The word "science", in fact, should be under-
stood in its broadest sense, For example, disci-
plines formerly described as arts disciplines, such
as geography, history, philosophy, law and econo-
mics, have during recent years become known as
human sciences and economic sciences. This
major step has been taken thanks to mathematics,
which has made it possible to get to closer grips
with realities which were formerly difficult to ap-
prehend.

Furthermore, there is a continual, many-sided
and intimate interaction between the fundamental
sciences, on the one hand, and the applied sciences,
on the other. The results obtained in fundamental
sciences lead to progress in technology, and the
latter, in fair return, stimulate research in the
former,

It is appropriate, therefore, that steps should
be taken in the interests of efficiency to givedirec-
tion to scientific research,

Inventorization of our resources, co-ordination
of the work of all research laboratories, direction
of that work in accordance with our needs, study of
the conditions and determination of the means for
developing research - such are the main objectives
before us,



All these requirements led us to propose the
establishment of a Higher Council for National Re-
search, The Council, set up by Government De-
creein April 1965, is composed of representatives
of all the fields of activity covered by scientific
research in our country,

The task of this recently established Council
is to develop, direct and co-ordinate scientific

research work. Our present concern is to inte-
grate its research programmes as effectively as
possible with overall national development plan-
ning.

The Algerian delegation attaches great hopes
tothe work of this Meeting as a factor for promo-
ting its science policy and developing co-operation
between all countries,

(9]
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2. IRAN

. efore starting to discuss the subject listed as
l.em 4 in our agenda, namely, the state of affairs
as regards decision-making and planning for sci-
ence policy in Iran, I should like to give you very
briefly an idea of the way in which the variousfunc-
tions involved in the execution of research areor-
ganized in my country. .

I shall start with the ultimate foundation of all
research, that is, the training of the scientific
workers. This training is carried out not only in
our own seven universities, which every year turn
out more than 3,500 graduates at bachelororhigher
levels, but also in foreign universities, wheremore
than 18,000 Iranians are pursuing their advanced
studies. Out of 29,000 Iranians taking university
courses during 1964-1965, in Iran or abroad, whose
subjects of study are known to us, 10,200 were
studying medicine or related sciences; 9,800 were
studying human and social sciences; 6,700 were
studying pure sciences or engineering; 1,600 were
studying agricultural sciences; and about 900 were
studying the fine arts, These figures give a clear
idea of the composition of the future intellectual
Qlite in Iran, Ten years ago there were, at a very
rough estimate, only about 32,600 people in the
country holding a university diploma. Today, the
number holding university diplomas has nearly
doubled.

In this respect, Iran is located among the '"'re-
latively developed' countries in the table drawn up
by Mr. Harbison, since, according to that Ameri-
can expert in education planning, countries maybe
grouped in four categories according to the degree
of advancement of their educational system and,
among other factors, according to the number of
scientists per 10,000 of the population:

For non-developed countries: 0.6
For developing countries: 3
For relatively developed countries: 25
For highly developed countries: 42

For my country, the figure is about 26 to 30
holders of university diplomas per 10,000 of the
population,

The second function involved in the execution
of research relates to the conducting of research
operations properly speaking. There are in my
country a considerable number of research insti-
tutions, most of them being attached to the govern-
ment, as for example the university research in-
stitutes, the institutes belonging to various minis-
tries, etc. For economic and social reasons whose
explanation would be too long to discuss here, no
research is as yet supported by the private sector.
My colleague, Dr. Mofidi, who had the privilege
of attending the Beirut Conference in 1963, listed
the names of most of our research institutes; some
new names have since been added to this list, but
1 shall not use up time by mentioning them now.

Since the private industries in Iran have not
shown any particular interest in research, the
government has concerned itself with this question
and has established a Standards Organization which
is making a great effort to improve the techniques
and methods of operation employed in private in-
dustry, leading to an improvement of their products.

As regards government expenditure in thefield
of research, both for the operation and the develop-
ment of the machinery for government research,
the funds provided in the budget for the current
year amount to 1,470 millions of rials, which re-
presents about 0.7% of the government's total ex-
penditure. Only 9% of this is allocated to univer-
sity research, while agricultural and veterinary
studies and research receive the lion's share
(about 40%); next come the research and studies
conducted by other ministries, such as the Minis-
try of Labour, the Ministry of Water and Electri-
city, and the Ministry of National Economy (32%);
and then come studies and research in the fieldof
medicine and hygiene (18%).

The government effort this year in the field of
research represents about 0.7% of the total of or-
dinary expenses and investment expenses taken to-
gether. However, there are certain government
institutions whose studies and research are not
shown explicitly in the budget, thus it is likely that




the percentage allocated to researchisevenlarger.
In Dr. Mofidi's report mentioned above, it was
shown that under the Third Plan, about 1,2% of the
total allocation was devoted to research of various
kinds, hence it is likely that some 0.4% to 0.5%
of our gross national product is devoted to re-
search,

We have just seen that in Iran the government
is the principal agent for financing research, This
financing task is one of the prerogatives of our
central planning organization, since it is that or-
ganization which fixes not only the total of public
investments but also the whole of the government's
budget. In this way the Planning Organization of
Iran is able to act as co-ordinating agent between
all the research organizations, and to try to direct
these researches more accurately towards the most
urgent needs of the rapidly expanding economy.
As regards co-ordination inside the universities,
which are still jealous of their academic indepen-
dence, an important innovation was made two years
ago with the creation of a Higher Research Com-
mittee, whose members include a representative
of our Planning Organization,

As regards the auxiliary services for research,
one important thing to note is the creation two years
ago, of a Central Bureau of Statistics, attached to
the Planning Organization, having responsibility
not only for conducting periodic censuses, butalso
for collecting, standardizing and disseminating all
statistics that could be useful to researchers and
students in any field.

Note should also be takep of efforts recently
made in various other auxiliary services for re-
search, such as the National Meteorology Service,
the Cartographic Organization, the seismology sta-
tions, etc.

As regards scientific information, the Plan-
ning Organization of Iran intends shortly to estab-
lish the first National Documentation Centre, which
will probably be located within our oldest univer-
sity, that of Teheran, The Faculties of the Univer-
sity of Teheran and of provincial universities issue
bulletins, and there are also scientific journals
regularly publishing the results of research. The
University of Teheran alone has published, since
its creation 30 ycars ago, more than 1,200 volumes
including many dealing with the independent studies
and researches of the academic staff, Scientiflic
works are reaching a wider and wider public, Se-
minars on a national, regional or international scale
afford continually improving facilities for the ex-
change of information between scholars and re-
search workers,

We turn now to the evaluation and recording of
research results, We have already pointed out that
the State is the main sponsor of scientific research
in Iran. The research results are evaluated some-
times by the competent government departments, in
particular by the Programming and Study Offices
established three years ago in nearly all the min-
istries classed as "development ministries”. The
same Offices utilize and apply the results obtained,

After this brief account of new developments
in the sphere of research operations in Iran, we
come to decision-making and planning for research

in the responsible bodies.

We have just seen that most of the research
undertaken by or for governmental agencies are
financed and co-ordinated by the Central Planning
Organization of Iran., However, it has been de-
cided by the Prime Minister that the country shall,
in the very near future, be endowed with a very
high-level body for decision-making and planning
in the field of science policy. The organization
envisaged could have the following structure: first,
a High Council for Science Policy, comprising a
dozen eminent scientists; next, a Secretariat for
Scientific Research attached to the President of
the Council, with a Permanent Secretary elected
by special decree; and lastly, a ministerial com-
mittee responsible for deciding the place to be al-
located, in the detailed budget, to each individual
research project or institute.

I shall conclude this statement with a verybrief
explanation of the state of science policy in Iran,
i.e. the content of this policy as distinct from its
organizational structure,

It is true that there does not yet exist in Iran
any well integrated science policy co-ordinating
all the research activities of the country. Never-
theless, it may be said that, by virtue of the con-~
trol exercised by the Planning Organizationof Iran,
certain priorities have been established in relation
to the objectives of the socio-economic development

programmes of the country. )

In this respect, agricultura.l research O'Ccuples
a very important place. Since the introduct.lon. of
the agrarian reforms in Iran, the government_ is
paying very great attentionto all kinds of applied
research aimed at increasing agricultural produc-
tion for the benefit of the new land-owners; the
subjects include soil studies, research on water
resources, improvement of the quality of seed,
control of parasites, etc.

Another priority field for research in our coun-
try is the improvement of public health - the con-
trol of endemic contagious and other diseases, par-
ticularly malaria, bilharziasis, cancer, etc. - as
well as the study of the nutriton of the population
and the examination of changes that could be intro-

duced, ] o
A further priority relates to the industrializa-

tion of the country. A very large number 0.[ 'in—
vestigations have been made of the possibilities and
potentialities of the country in this new direction.
Petroleum research naturally still occupiesanim-
portant place in the sphere of industrial research.

In the field of the exact sciences, attention
may be drawn to thecreation and development of the
Nuclear Centre and laboratories for physics, bio-
chemistry and chemistry,

Another field to which particular attention has
been given recently is the reform of the educational
system and the raising of the level of education of
the population by new pedagogic methods, The office

57



for studies and programming in the Ministry of

Education, and the department of social affairs in
the Planning Organization are highly active inthis
connexion.

Mention may also be made of sociological and
economics research aimed particularly at identi-
fying and solving problems associated with the
rapid advancement of a country undergoing com-
plete transformation.

Lastly, various projects are in hand relating
to ""developmental research", e.g. projects for
ameliorating the conditions of life and accommoda-
tion in cities, for town planning, for the creation
of a national network of communications, for the
electrification of the country, and others figuring
importantly in the budget designed for the econo-
mic progress of the country.

I must not conclude this statement without
enumerating rapidly the problems tending to pre-
vent the rapid development of researchin mycoun-
try. '

v Most important is the problem of "braindrain"
in favour of those countries able to pay higher sal-
aries to their research workers. Salaries in our
country are not sufficient to enable workers to

devote themselves full time to research. The sta-
tus of the research worker is not yet sufficiently

" recognized by the authorities,

As regards the execution of research opera-
tions, there still exist many complicated and for-
mal administrative regulations which reduce the
tempo of these operations. To purchase a simple
piece of equipment for a laboratory sometimes
takes months of negotiations, involving the obtain-
ing of tenders and formalities difficult to overcome.

Another problem arises from the individualist
nature of certain research workers, who everrto-
day not only refuse to work in a team but will not
accept any discipline. This leads to employment
of redundant personnel and waste of manpower and
financial resources,

There is no doubt that lack of equipment and
financial means is one of the causes of the slow
progress of science in Iran and similarly placed
countries, Nevertheless, it is recognized thatthe
existing resources are not fully utilized.

1 shall return later to the analysis of these
problems and other less important ones, and to
the solutions which could in my humble opinion,
be proposed.



3. IRAQ

Scientific research in Iraq is only beginning in
comparison with developed countries. Even if
compared with some developing countries, one
notices that the authorities have only lately real-
ized the importance of research. Real scientific
research could be associated with the university,
the Supreme Council of Scientific Research and a
few departments in the concerned ministries. If
we remember that the University of Baghdad was
established with the existing colleges in 1957 and
the Supreme Council of Research was born only a
couple of years ago we realize that we are only on
the threshold of scientific research. As for the
Departments in the Ministries of Industry, Agri-
culture, Communication and Works, Health and
Oil, the problems they are concerned with do not
exceed some applied problems related to their
fields. Some of these departments' work mightbe
classified as routine work,

In the following paragraphs a short account on
scientific research in the above centres of research
is given,

RESEARCH IN THE UNIVERSITY OF BAGHDAD

The University of Baghdad, in addition to being the
source of scientific personnel to the other centres,
is taking active part in carrying out scientific re-
search mostly in the field of pure science and hu-
manities, There are two kinds of research work
carried out in the university:

(a) Research work carried out by post-graduate
students leading to higher degrees

The University of Baghdad encourages post-graduate
students in various fields of pure and applied science.
In addition to free education, the university provides
all research material, laboratories and equipment.
Moreover, a full-time post-graduate student re-

ceives the sum of 300 I.D, per year while carrying
out research, Nearly all these post-graduates are
employed by the university after graduation as

demonstrators. Though the post-graduate work

in our university is only for the degree of Master
of Science, the authorities are seriously consid-

ering the doctorate work.

The following table shows the number of post-
graduate students in different fields for the last
five years:

Table 1

No. of

cademic year
A y postgraduate students

Field of Study

1961-62 8

. 1962-63 8 28
Chemistry 1964-65 7
1965-66 5

Physics 1965-66 8 8
1962-63 2

Mathematics {1964-65 3 10
1965-66 5

Geology 1965-66 2 2

Zoology 1964-65 2 2
Civil 1960-61 2

Engineering {1962-63 3 5

Agriculture 1960-61 2 2
57

Post-graduate studies in humanities are not tabu-
lated.

(b) Research work carried out by members
of staff in addition to their teaching duties

To encourage individual members of staff in the
various fields, the university - and in particular
the Academic Council - has established rules and
regulations for the promotion of research. A mem-
ber of staff who would like to engage himsell to
carry out a research project would place his re-
quest with the university, Two committees are
formed, one for the promotion of scientific re-
search and the other for the promotion of research
in humanities. Either of the committees would
check on the originality of the project and its value,
The worker would receive 180 1.7, in three instal-
ments, the first being alter putting in the gencral
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survey of his project, the second after his first
progress report, and the third after submitting
his second progress report. He will then receive
120 I.D, after having his paper published or ac-
cepted for publication in a reputed journal, mak-
ing a total of 300 I.D. per piece of research per
year,

The following table shows the number of pro-
jects financially supported in this way in different
fields for the last academic year:

Table II

Field Number of Projects
Engineering 4
Mathematics 1
Chemistry 4
Geology 2
Parasitology 1
Pharmacy 2
Pathology 1
Zoology 2
Surgery 1
Agriculture 3
Medicine 2

23

A number of humanities projects ‘have also
been financially supported by the university - de-
tails are not mentioned as they are out of the scope
of this paper.

It will be noticed from Table II that the num-
ber of membérs of staff engaged in research is
rather small, the reason being the heavy teaching
duties undertaken by them.

In the field of science there exist no full-time
research workers or institutes. The Arid Zone
Institute (converted into the Natural Resources In-
stitute), the Petroleum Research Institute, the
Biological Research Centre were attached to the
university but lately these have been connected to
the Supreme Council of Scientific Research,

THE SUPREME COUNCIL OF
SCIENTIFIC RESEARCH

As it appears from Article II of the Law no. 116,
1963 of the Supreme Council of Scientific Research
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"The Council shall act for the advancement of pure
and applied scientific research and in particular
that which is connected with industry, agriculture,
public health, petroleum and other fundamentals
of the national economy within the general plan of
the State' - the S.C.S.R. is concerned primarily
with applied research for the promotion of thena-
tional economy.

The Council, since its origination, was part
of the University of Baghdad and according to Ar-
ticle XII B of its Law it has been detached from
the university and connected to the Council of Min-
isters only about two months ago.

The research institutes, which constitute the
nucleus of the Supreme Council of Scientific Re-
search and which were formerly part of the Uni-
versity, have been also detached from the univer-
sity and are now part of the S,C.S,R. The insti-
tutes are the Natural Resources Institute (Arid
Zone Research Institute), the Biological Research
Centre and the Petroleum Research Institute, the
latter still being in foundation stages. Thanksare
due to Unesco being the executing agent of the
United Nations Special [F'und's technical assistance
for the establishment of the Petroleum Research
Institute. We are also grateful for Unesco's as~
sistance in converting the Arid Zone Research In~
stitute into the Natural Resources Institute, which
is another Special Fund project.

The Supreme Council of Scientific Research
is in the course of finalizing the building plans of
the National Research Centre generously financed
by the Gulbenkian Foundation. This Centre will
undertake, to start with, rcsearches in the fields
of chemistry and petroleum, building materials,
agriculture and biological sciences, eventually ex-
panding to other fields of scientific interest,

The Gulbenkian Foundation is finé.ncing the
training of scientific personnel in European and
American universities to strengthen the staff and
technicians in the S.C,S. R,

In the meantime, the Council is planning to
co-ordinate research in the different governmental
departments and provide them with the necessary
scientific personnel, equipment and any other sci-
entific assistance required.



4, JORDAN

The first research station in Jordan was established
in 1952 for studying the agricultural problems in-
volved in irrigated farming, This was enlargedto
a department of research within the Ministry of
Agriculture in 1958,

The need for a National Research Body to or-
ganize and co-ordinate all research activities in
the different scientific disciplines was felt since
1956, After that there was an exchange of corres-
pondence between the research station and the
Prime Minister's Office,

As a contribution to the impetus generated by
the first Unesco Meeting on Science Policy and Or-
ganization of Research in North Africa and the
Middle East, held in Cairo in December 1960, the
Jordan Research Council was officially approved
in February 1961. This approval was by a decision
of the Prime Minister, but no law or ordinance was
passed to this effect. In September 1964, the Jordan
Research Council was officially established by an
ordinance depending on the Education Act (Appen-
dix 1). '

The steps taken by the Jordan Research Coun-
cil to further research after its legal creation in
1964 are;

1. Drafting an independent Research Actto ensure:

(a) The independence and autonomy of the Coun-

cil;

(b) Scientific freedom:;

(c) Budgetary flexibility to the investigator;

(d) Administrative flexibility to the investiga-

tor,
2. Establishment of the first documentation centre
in Jordan,
3. Supporting financially some active research
projects.

4. Encouraging new research projects.
5. Surveyingthepotential scientific powerinJordan,

Research in Jordan has been so far supported
to a large extent by international agencies and by
governments and institutions from outside the region,.
A new development has occurred whereby the gov-
ernments and institutions within the region have
started to help themselves and help one another,

Although research activities are still limited
in Jordan it is hoped that major leaps will take
place to help research in the near future. His
Majesty King Hussein, inaugurating a private re-
search laboratory in 1963, decorated one Jordan-
ian and two American scientists for the scientific
achievement in Jordan, His Majesty rccently de-
cided to, and is, personally supporting a private
research project in Jordan. His Majesty's Gov-
ernment also spares no effort in helping research.

It pleases us to report that already two asso-
ciate Professors of Medicine and Biochemistry
from the American University of Beirut are spend-
ing their Sabbatical years in Jordan.

Another good example of bilateral aid within
the region is a partial supportof aprivate research
project in Jordan by the Lebanese National Research
Council,

The regional centre for the use of isotopes in
Cairo and which is supported by the Arab countries
is providing training facilities for scientists and
technicians {rom the region.

It is proposed that this Meeting takes note of
these important and new developments inthe region,

The Jordan Research Council is trying to create
public awareness in Jordan and in the neighbouring
friendly states, with the purpose of encouraging
private and official support of research,

61



APPENDIX 1

THE JORDAN RESEARCH COUNCIL

The first Research Council in Jordan was established
on 3 September 1964 by the legislative act no. 53
fortheyear 1964 issued in accordance with article

117 of the Education Law.

Article 1 - This act is called "The Jordan Research
Council Act for the Year 1964", and is applicable
from the date it is published in the official gazette.

Article 2 - A council to be called "Jordan Research

Council” hereinafter called the Council will be

formed. The Council will consist of representa-

tives of the following ministries, departments or

authorities. Representatives are recommendedby

their ministers or heads of departments, and ap-

proved by the Prime Minister:

1. The University of Jordan;

Hussein Agricultural College;

Ministry of National Economy;

Ministry of Public Works;

Ministry of Social Welfare and Labour;

Ministry of Education;

Ministry of Health;

Ministry of Defence;

Ministry of Agriculture;

Ministry of the Interior (for the City and Rural

Affairs);

. One representative [rom the Agricultural Pri-
vate Sector;

12. One representative from the Industrial Private

Sector.
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Article 3 - The Council can recommend to the Prime
Minister an increase in the number of Council mem-
bers when found necessary.

Article 4 - The Prime Minister can exchange any

member in the Counecil or fill in any vacancy inac-
cordance to a recommendation from the concerned
minister or head of the concerned department,

Article 5 - The Council has the followingobjectives:

(A) The supervision of planning, organization and
co-ordination of scientific research in order
to raise the scientific, economic, social and
health standards in the kingdom.

(B) To encourage scientific research whether offi-
cial or public and to support it materially and
morally,

(C) To co-operate with the countries of the Middle
and Near Iast, and with the international or-
ganizations like Unesco in order to co-ordinate
research in the region and to secure exchange
of knowledge.

Article 6 - The Council is directly responsible to
the Prime Minister,

H2

Article 7 - The Council has to carry out the follow-

ing:

(A) To advise the Prime Minister on matters re-
lating to science policy in the country.

(B) To review and follow up the research projects
carried out by government departments and
public establishments in view of co-ordination
and support,

(C) To establish priorities for the applied research
projects in accordance with the national in-
terest,

(D) To recommend to the various ministries ways
and means for the development of scientific
research.

(E) To take care of the development of human re-
sources in the field of scientific research
through providing scholarships for specializa-
tion in the various science fields; also through
raising the standard of living for those already
working in research in order to keep up the
scientific standard. This can be done in co-
operation with the other departments concerned,

(') To encourage dissemination of knowledge and
to raise the scientific standards in the king-
dom through all possible means and methods.

(G) To plan the establishment of a documentation
centre attached directly to the Council., The

centre would then be available to all research
workers,

(1) To establish specialized committees through
the Council for conducting special detailed
studies for each subject in view of defining the
scientific standards needed, as well as the
best methods for their carrying out.

Article 8 - The seat of the Council will be in the
Ministry of Education.

Article 9 - The Minister of Education is the Chair-
man of the Council,

Article 10 - The Council members elect the Vice-
Chairman from the members for one renewable
year.

Article 11 - The Prime Minister appoints a Secre-
tary to the Council upon the recommendation of the
Chairman which is based on a decision taken by
the Council,

Article 12 - The Chairman or Vice-Chairman (in

case of the absence of the Chairman) conducts the

following:

(A) To call the Council meeting, and to supervise
the agenda,

(B) To supervise the office and give the necessary
instructions,

(C) To submit the Council budget proposals to the
Prime Minister,



(D) To sign all the decisions taken by the Council,
and refer them to those concerned.

Article 13 - The Council holds one ordinary meet-
ing each month, It may be called for more meet-
ings if found necessary,

Article 14 - The meeting is considered legal when
more than half the members are present.

Article 15 - Decisions are taken by absolute majo-
rity of the members present. Incase of equal votes,
the Chairman tips the scale,

Article 16 - The decisions become effective after
approval by the Chairman. The minutesofthemeet-
ings are recorded in a special book. The Council
approves the minutes of the previous session and
the Chairman signs it.

Article 17 - The Council can accept contributions
and aid from any source after the approval of the
Council of Ministers,

The following amendments were later added:

Article 1 - This is called the amended act of the
Jordan Research Council act for the year 1966,
This is to be read with the act of the Jordan Re-
search Council for 1964 as part of it; it is applic-
able upon publication in the official gazette,

Article 2 - Article 4 is to be amended by the addi-
tion of the following two paragraphs B and C, and
considering the original article 4 as para, A:

(B) Loss of membership in the Jordan Research
Council is effective through:

1. Death.

2. Resignation, after being accepted by the
Council, and approved by the Prime Minis-
ter.

3. Leaving the country for more than three
months, except if the Council decides dif-
ferently,

4. To be absent for more than three consecu-
tive sessions without any reason acceptable
to the Council,

(C) If membership is lost through any of the above
reasons, the Council recommends the appoint-
ment of a new member from the concernedde-
partment in the first session following.

The Council now consists, in addition to the
members mentioned under Article 2 of the act, of
one representative of each of the following depart-
ments:

1. Water resources authority

2. Geological Research Department

(Now called Natural Resources Authority)
Meteorological Department

The Central Co-operative Union

The Engineers Union

Four members on personal merits,
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5. KUWAIT

In the second Meeting on Science Policy and Research
Organization we said that Kuwait being a new State,
is still a beginner in this field. But, nevertheless,
we had some plans and policies for a good start.

In the past three years since that meeting, we
came across some successes and disappointments.

In the first instance, the university is starting
this fall, but scientific research is not envisaged
within the framework of the university for some
years to come. In this respect, we feel that a
university which confines its activities to instruc-
tion alone rather than instruction and research is
outmoded and has dropped one of the major funda-
mental bases which justify its existence as a mod-
ern university in this scientific age. 1 believethat
it is rather incomprehensible to shield university
students from research andthenon graduation start
training them in research. IFfurthermore, where
can one hope to find a continuous stream of human
scientific potential to do scientific research other
than in a university? Coupled with this is the at-
mosphere of intellectual freedom which prevails
or should prevail in the university. All these fac-
tors are conducive to productive research in the
university.

In the second instance, the Scientific Research
Institute which Kuwait is starting in collaboration
with the Arabian Oil Company of Japan, in accord-
ance with the provisions of the oil concession to that
company, has gone a good step forward. A Board
of Directors of six, three representing the Govern-
ment of Kuwait and three representing the oilcom-
pany, has been given full powers regarding plan-
ning and execution by a special ministerial decree,.
The building site has been allocated and the Board
now is deliberating the submitted building plans.
The Institute will engage in three main branches of
research: petroleum and petrochemistry, marine
biology and arid-zone agriculture. There aresome
differences of opinion between us and the Japanese
members on certain aspects of this Institute, but
we have confidence that these could be resolved.

The Department of Agriculture and Fisheries
is starting in the very near future, with the help
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of FAO, a survey of the Gulf with a view to pro-
mote fisheries research, Next month a conference
for the States bordering the Gulf will be held in
Kuwait to plan this survey and give it the official
sanction of the States concerned, We hope that
this survey and the ensuing oceanographical and
fisheries research by the Fishéries Department
will be tied in with marine biological research of
the Research Institute, '

In the field of water desalination, Kuwait has
done a great deal of research, not of an original
or creative nature, but rather of the nature of the
application of scientific notions to mass production
procedures,

Similarly, there are researches on the effect
of the harsh weather of Kuwait, especially sand-
storms on dairy milk and cows,

I should like to dwell here on a point which
seems not to have heen stressed, if at all, by all
papers. This is the question of science teaching,
which is the first and basic step towards the pre-
paration of researchers, Most papers dealt with
the subject of training researchers to do research.
This is, needless to say, a necessary prerequisite
to any type of research, But I believe that rarely,
if ever, did a research planner look into the prob-
lem of what science is given and how scientifically
it is given to children in their formative years,
i.e. in the primary and intermediate stages of
schooling, It should never be forgotten that these
children are the raw material of future research-
ers - the child is father to the man. I believe that
this subject is of prime importance if we want good
quality researchers; because science and scienti-
fic research are more of an attitude of the mind
than mere technical skill in research procedures’
or acquisition of a certain volume of factual know-
ledge. If we are to instill in a young man the right
scientific attitude to help him do original creative
research, and not merely critical or assessment
research, wehave to do that in his formative years
when he is still a child. Hence, I believe that in
planning scientific research, sufficient emphasis
should be made on the subject of teaching science -



both curricula and methods - all through the school-
ing years., It is high time that scientific planning
is done from the bottom rather than the top - from
the basis rather than the super-structure.

We have done some experimentationinthis field
in Kuwait, Our syllabuses emphasize the scienti-
fic method and way of thinking rather than mere
factual knowledge. I believe the results which
started to show warrant the experiment. Iwonder
ifitisin order to request Unesco to consider plan-
ning a symposium on a regional basis for this sub-~
ject in Kuwait preferably. If such ameeting mate-
rializes, I hope that people like you gentlemen,
responsible for scientific research, will attend it,
together with science educators,

As weproceeded with this experiment, another
problem faced us, viz, the widening gap between the
schoolchildren and their parents at home. Some
parents started to complain that we are teaching

their children heresy and some children began
complaining that their parents urged them not to
believe a word of the science master, For fear of
arousing a divided loyalty problem in the child with
all its ensuing complications, psychological and
otherwise, we started a popular science programme
ontelevision, entitled "Science in our Lives". Its
main purpose is to arouse the interest of the gen-
eral public to the vital r6le which science plays in
our lives, in an effort to narrow the gap between
parent and boy,

Again, I wish to emphasize that, although the
lasttwopointsI raised seem to a callous observer
to be outside the scope of scientific research or-
ganization, they are, on the contrary, of the es-
senceof organizing and planning secientific research,
and shouldbe taken seriouslyin any science policy
of the region if we are to forge ahead in this es-
sential and vital field.



6. LEBANON

By virtue of the existence of two old-established
universities of higher education, which number has
now grown to four, and the creation of research
institutes for agriculture, industry and health, re-
search in Lebanon has been a reality for several
decades; however, this research has hitherto re-
mained individual, isolated, sporadic and entirely
unco-ordinated.

The development of a science policy which
would have a co-ordinating influence on scientific
research and.guide it to contribute to the harmoni-
ous development of the city dates from the first
meeting organized by Unesco, at Cairo, for the
purpose of examining the usefulness and the possi-
bilities of such a policy for the countries of the
Middle East.

The Government of Lebanon decided from then
onwards to keep {irmly to this path, and requested
the assistance of Unesco in formulating such a poli-
cy and organizing its implementation,

In conjunction with the Scientific Commission
for the Lebanon, which was set up for the purpose,
Mr, de Hemptinne, whom we are happy to welcome
here as the Representative of the Director-General
of Unesco, and to whom we offer our thanks for his
enlightened assistance which communicated itself
to his collaborators, drafted a basic policy report
and a proposal for the creation of an organization
for planning and co-ordinating research,

Drawing its inspiration from this proposal, the
Lebanese Government adopted and promulgated a
legal document which constituted the charter of the
organization responsible for science policy in the
Lebanon,

INSTITUTIONAL BASIS

By the law dated 14 September 1962, there was
created a National Council for Scientific Research
whose tasks were: first, toplacebeforethe govern-
ment the broad lines of a science policy aimed at
developing scientific research with a view to the
optimum utilization of the sclentific resources of
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the country in the general interest; next, to work

out the detalls for executing this policy within the

framework of a five-year plan; and finally, to

carry out executive functions for the promotion of

research. .

The Statutes of this Council are characterized

by the following essential features:

a large measure of administrative and financial
autonomy with a posteriori checks,

direct attachment to the President of the Council;

financial resources fixed at not less than 1% of the
budget, i.e. about 0,25% of the gross national
product;

role of adviser to the government planning body,
research co-ordinator, and finally, when neces-
sary, executive body for the promotionof research,

ORGANIZATION

The Council has already established its operating
regulations: rules of procedure, financial regula-
tions, status of the Council's officers.

As regards the last-mentioned point, the Coun-
cil has obtained from the government a substantial
improvement in the rates of pay for the scientific
officers attached to it, thusinitiating anup-grading
of the research function.

SCIENCE POLICY

The Council has drafted a basic document for pre-
sentation to the government, showing the broad
lines of the science policy which it proposes should
be adopted,

The essential points of this document are as
follows:

Conception of the progress of a human society asa
whole, in which the intellectual and material com-
ponents interact and tend to amplify each other;

need to develop research as an end in itself and at
the same time a powerful force for economic and
social progress;



need for co-operation between all the national bodies
concerned, in order to apply this policy and es-
pecially to propagate a scientific attitude among
the people, so as to ensure the possibility of a
wide recruitment for research personnel;

selection of certain general priorities and indica-
tion of provisional percentages for allocating
funds between fundamental and applied research,
and between oriented and non-oriented research,

as follows:
Oriented fundamental research: 20%
Non-oriented fundamental research: 5%
Oriented applied research: 60%
Non-oriented applied research; 15%

The conclusions and recommendations of this
report are as follows:

In concluding the preceding statement, the
National Council for Scientific Research has the
honour to request the government to be kind enough
to approve the broad lines of the science policy de-
fined above.

The general principles of this policy have al-
ready been adopted by the government and sanc-
tioned by the legislative authority in the law dated
14 September 1962,

The ways and means set forth in this report
relate to the application of these principles by the
general organizations of the State and by the spe-
cialized organizations guided and co-ordinated by
the National Council for Scientific Research.

With the aim of achieving an overall policy
directed towards long-term objectives, the govern-
mental decision should include affirmation of the
following essentials: .
great stability in conducting this policy and a steady

increase in the funds allocated to it;

a unified conception and a close co-ordination of
the actions of different public departments and
other bodies concerned, resulting from the res-
ponsibilities devolving on the National Council for
Scientific Research;

a satisfactory status to be granted to qualified re-
search workers, within research units having a
national structure;

a high degree of flexibility in conception and exe-
cution, in order to take account of the intrinsic
nature of scientific research;

the need for very wide international co-operation
between Lebanese research and that of all other
countries,

ACTIVITIES UNDERTAKEN BY TIIE COUNCIL

‘Thesc activities have three objectives:

to train research workers to a high scientific level;

to provide documentary information as a basis for
cxerci ing options;

to initiate pilot activities,

Training of research workers

For the last four years, the Council has beenaward-
ing annually some 30 fellowships for training abroad,

for doctorates or equivalent degrees.

Candidates are selected according to qualifi-
cations at the B.Sc, level (licence 2s-sciences).

The appropriate period of training appears
to be four years, and the cost of the order of
40,000 £ L,

This figure should be doubled to allow for fail-
ures and wastages.

An essential condition for success is that the
research worker should be of high quality; re-
search cannot accept mediocrity.

Preparation of options

An inventory of the scientific potential has been
prepared with the help of Unesco.

Two Unesco expert missions have made pre-
liminary reports on the requirements of the coun-
try in the field of research and have sketched out
the broad lines for a five-year plan of action.

Applications for grants for research projects have
been invited and received from existing research
organizations; they number at present over 60.

Research workers have been sent on missions
abroad, either to participate in conferences and
colloquia, or to undertake research in foreign in-
stitutions (France, U.S.A.), or to collaborate in
research in nearby countries (Jordan).

EXISTING SPECIALIZED RESEARCI
ORGANIZATIONS IN LEBANON

Universities: American, I'rench, the new univer-

mese, Arab), have not yet started on

research.

Agricultural Research Institute of the Ministry of
Agriculture;

Industrial Institute;

Public lealth Laboratory;

Ministry of Public Works Laboratory; )

Ministry of Water Resources research project on

subterranean watcrs.

RESEARCII EXPENDITURE

The global budgets of these various organizations
may be estimated as follows:

L.
Universities and foreign institutions: 2,000,000
Lebanese institutions, governmental
or para-governmental: 6,000,000
8,000,000

The National Council for Scientific Research
receives, theoretically, 5,000,000 L. a year, but
in fact the funds made available to it since its foun-
dation in 1963 do not exceed 8,000,000£ L.,

As a proportion of the gross national product,
which is estimated at 2,500 million £I,, this
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research expenditure represents: specialized in- If we exclude the administrative and lateralor

stitutions - 0.32% ; National Council for Research non-implemented expenditure, thesefiguresfallto:

(theoretical) - 0.2%. . . specialized institutions - 0,15%; Council - 0.5%.
Total - 0.20%.
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7. MOROCCO

I. RESEARCH STRUCTURES AND RESOURCES IN MOROCCO

Scientific research is conducted:

(A) in the university;

(B) in the research departments of some minis-
tries, having the status of non-autonomousre-
search organizations;

(C) in certain governmentoffices or establishments
enjoying financial autonomy;

(D) in certain private organizations,

In practice, the infrastructure required for
research exists only for cases A, B and C; inthis

brief statement we shall leave aside C and D.

A, TIE UNIVERSITIES OF MOROCCO

1. The traditional university

This is represented principally by the Quaraouyine
at Fez and the Youssoufia at Marrakesh. At this
type of university, the language used is Arabic,
and the subjects taught are literary, juridical or
religious, No scientific research is conducted.

2. The Mohammed V University is the modern
university of Morocco. Its Rectorate is at Rabat;
it includes the following faculties:
Juridical, Economic and Social Sciences;
Arts and Humanities;
Medicine and Pharmacy;
Methematical, Physical and Natural Sciences;
Mohammadia Engineering School;
Faculty Institutes:

Institute of Arabization;

Institute of Political Studies;

Institute of Sociology;

Institute of Science,

(a) The Faculty Institutes:

The Institute of Arabization studies the possible
ways of giving the Arab language the place it de-
serves in our country, It is not directly concerned
with scientific research,

The Institute of Political Studies is in fact a section
of the I"aculty of Juridical Sciences.

The Institute of Science, while it has its own pre-
mises and its own Director, constitutes a part of
the Faculty of Sciences; it will be discussed in
the paragraphs dealing with that Faculty.

The Institute of Sociology is the only autonomous
institute, Recently inaugurated, it is still caught
up in its teaching work.

(b) The Faculties themselves:

The Faculty of Juridical, Economic and Social Sci-
ences. This Faculty has the largest number of
students (about 4,500). It includes an Arabic-
language division and a French-language division.
Its headquarters is at Rabat, but there are units
also at Casablanca and at Fez. The researchcon-
ducted relates to Moroccan affairs, and the results
furnish the material for Advanced Studies Diplomas
and Doctorates.

The Faculty of Arts and Humanities. This Faculty
includes a fairly large Moroccan teaching staff,
but they are at present overloaded with the task of
training teachers for secondary education; these
teaching duties leave little time for research,

The Faculty of Medicine and Pharmacy. This
Faculty was created only recently (in 1962); [or
the time being it is primarily concerned with teach-
ing,

The Faculty of Mathematical, Physical and Natural
Sciences, Courses given in the French language,
mainly by French teachers, are intended primarily
for producing degree-qualified teachers for second-
ary education, Of the more brilliant graduates, a
number stay on in the [Faculty of Sciences as assist-
ants and do scientific research in preparation for
an Advanced Studies Diploma and subsequently for
a doctoral thesis; acquisition of this latter entitles
Morocgans to apply for the position of faculty
teacher. DMlost of the theses at present in prepara-
tioninthe IFaculty of Sciences arcbeing supervised by
professors residing in France,
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The scientific research conducted inthe Faculty
of Sciences relates to various subjects:

In natural sciences, oriented research is conducted
on specifically Moroccan problems (study of the
flora and fauna, soil microbiology, regional
geological studies, etc.).

In chemistry, fundamental research is being done
(on the chemistry of quinones, for example),
having no direct relation to the existing industrial
chemistry in Morocco.

Inphysics, whileup to the present mainly pure re-
search has been conducted in the Faculty of Sci-
ences (relativity, nuclear physics), it is now
planned to establish a laboratory for solid-state
physics which should be of great interest to in-
dustry; this laboratory will be directed by a
young Moroccan professor, a Doctor of Science.

The Institute of Science. This Institute, created

in 1920, and at present attached to the Faculty of
Sciences, is concerned only with research, Itcom-
prises the following divisions: zoology, entomology,
phanerogamy, cryptogamy, physical geography,
geology, seismology. The scientific research is
conducted not only by members of the teaching staff
of the Faculties of Sciences and Arts (e.g. geo-
graphy) but also by non-teaching specialists, This
research relates exclusively to Moroccan problems
and equipment. The Institute does its best to main-
tain close relations with other research organiza-
tions (National Agricultural Institute, Division of
Mines and Geology, etc.).

Mohammadia Engineering School. This college was
created recently, for the purpose of providing the
trained technical personnel previously non-existent
in the country; it devotes itself entirely to this
task. Up to the present, no scientific researchhas
been undertaken, but in view of its contacts with
industrial circles this college should play an im-
portant partinthe future in establishing programmes
for research applied to industry.

3. Obstacles to the full development of
research inside the university

In relation to equipment. The provision of equip-
ment is very uneven; while in some cases it isnew
and substantial, in many other cases it is out of
date and insufficient. Funds have been cut down

considerably.

In relation to operation, The reduction of funds
compels some laboratories to be satisfied with a
mere existence,

In relation to the budget generally. The budget of
the university is controlled by the Minister of Na-
tional Education; this results in a very long drawn-
out procedure which may perhaps be satisfactory
for the central administration, but which is not
adapted to the necds of the faculties,

In relation to staff., Both on the teaching and re-
search sides, there are still a large number of

‘French personnel. There is a high turnover of

this personnel. These changes of personnel in-
troduce difficulties for formulating and executing
medium-term or long-term research programmes,
The replacement of the expatriates by nationals
can only take place very slowly; there are two
main reasons for this, it would appear. Thefirst
reason is the priority given to the training of
teachers for secondary education, to satisfy the
enormous requirements of the grammar schoois
and colleges; this means thatresearchis relegated
to second place. The second reason is the ina-
dequacy of the emoluments paid to Moroccan teacher/
researchers; this has the effect of deterring uni-
versity people from taking up careers in research,
and leads them to prefer more remunerative em-
ployment, in offices or in administration. The
small number of Moroccan teachers at present in
the faculties are mostly preparing theses for the
Doctorate, under the guidance of IFrench professors
residing in France. This separation gives riseto
a certain isolation of the Moroccan research work-
ers. In addition, the latter are very fully occupied
by their teaching work and other responsibilities,
thus their conditions are far from being ideal for
the satisfactory accomplishment of their research.

B. THE RESEARCH DEPARTMENTS
OF THE MINISTRIES

These will be reviewed rapidly, A detailed study
will be found in a document issued by Unesco
(UNESCO/PEAT/MOR/SP).

Division of Mines and Geology. This comes under
the Ministry of Industry and l\llines. Very active,
and having a substantial budget, this Division has
one section for geological cartography and one sec~
tion for research on mineral depogits., It haswell
equipped laboratories and qualified personnel, and
very important results are obtained,

Institute of Marine Fisheries. This comes under
the same ministry. Situated at Cagablanca, this
Institute is destined to play a big part in a country
where fisheries have great economic importance,
provided it is given adequate funds and more staff.

National Institute for Agricultural Research, This
comes under the Ministry of Agriculture, The
structure of the Institute comprises central and
regional units, It is soon to house an important
agricultural college.

The role of this Institute is extremely import-
ant in a country where agriculture takes the first
place.

The Institute of Ilygiene, This comes under the
Ministry of Ilealth, and is directed by the Dean of




the Faculty of Medicine, Being used both for teach-
ing and for inspection purposes, the Institute isat

present overloaded with routine work, However,

given satisfactory equipment and a better definition
of its duties, this Institute could nevertheless de-

velop its research activities,

C. RESEARCH DEPARTMENTS
O STATE OFFICES

The Chérifien Office of Phosphates. Morocco,
with a production of 10 million tons a year, is the
world's second largest producer and leading ex-
porter of phosphates. By virtue of the size of its
financial means and its infrastructure, this Office
is able to play a major part in conducting pro-
grammes of applied research,

The Office of Mining Research and Activities. This
Office has close relations with the Division of
Mines and Geology and with the Chérifien Office
of Phosphates. Itconducts mineralogical and min-
ing investigations and has a research laboratory
for mineral processing, It has a well-trained
corps of Moroccan engineers and technicjans,

Office of Agricultural Development, Thig Office
has substantial means, and should Play 3 leading

partinapplied agricultural research. If the over-
lappingbetween its duties and those of the National
Institute for Agricultural Research can be com-
pletely eliminated and if relations with the Faculty
of Sciences can be strengthened, this Office can
become one of the pillars of a programme of ap-
plied research.

Co-ordination of research activities: University
Centre for Scientific Research. This Centre was
established in 1962, with the duty of co-ordinating
research activities in Morocco. It comprises a
Publications Department and four Research Divi-
sions (Social Sciences, Historical Sciences, Geo-
graphy, Islamic Sciences), Since its creation,
however, the University Centre for Scientific Re-
search has encountered a number of difficulties
which have not yet been overcome:
its organization and operation are controlled by
provisional legal texts;
its budget is provided largely out of the budgets of
the faculties;
it does not have a sufficient number of staff.

The University Centre for Scientific Research
has been the subject of two detailed studies by
Unesco experts (UNESCO/NS/ROU/18 rev.l and
UNESCO/NS/ROU/MAROC/1).

11, CONCLUSIONS

As will have been seen from the foregoing state-
ment, Morocco is endowed with numerqys and
varied structures in the sphere of scientific re-
search, Important practical results haye already
been achieved (particularly in the field of mining
and geology). While some of the organizations
have adequate budget and staff, others fing the de-
velopment of their activities inhibited by 3 number
of obstacles, of which the main ones are ag fol-
lows:
the frequent structure and replacement of expatriate
staff, and the difficulty of replacing them quickly
by nationals;
insufficient funds;
the absence of a definite science policy at the na-
tional level.
Animprovement of the present situation could
thus be obtained by:
increasing the number of Moroccan research work-
ers; this in turn involves:
increasing the number of university diplomas;
upgrading the function of post-secondary teaching;
an information campaign addressed to students,
in order to stimulate their sense of vocation;

increasing the funds provided for the under-endowed
research organizations; ) )

making an inventory of the scientific potential, .and
co-ordinating the research activities of the exist-
ing organizations; ) )

formulating research programmes ln the light of
the country's needs, but nevertheless, without
eliminating fundamental research.
To overcome the above-mentioned obstacles
it will be necessary:
to provide more funds;
to upgrade the functions o
ing and research;

to establish closer contacts betw |
and the other research organizations,
to make possible the formulation of researcl_1 pro-
grammes and the formation of teams working on
a limited number of subjects but aiming at the
solution of concrete problems.

It may be mentioned that there was recently
established within the Ministry of National Educa-
tion an Office of Cultural Activities and llesearch,
whose task it is to sort out the problems of higher
education,

[ post-secondary teach-

ecn the university
in order



8. SAUDI ARABIA

INTRODUCTION

Although the Kingdom of Saudi Arabia did not par-
ticipate in the two previous meetings which were
held at Cairo in December 1960 and at Beirut in
May 1963, for Science Policy and Research Or-
ganization in the Countries of North Africa and
the Middle East, the Kingdom of Saudi Arabia was
following all the decisions and recommendations
undertaken at those two meetings.

The Kingdom of Saudi Arabia took part at the
fifth regional’meeting for the National Arab Com-
mittees which was held at Kuwait and which was
sponsored by Unesco on 19-22 February 1966. At
that meeting the Kingdom of Saudi Arabla partici-
pated in the studies on the Scientific and Technical
Planning (Policy) and Technical Vocational Train-
ing issue in the countries of the Middle East and
North Africa.

The Kingdom agreed on all the decisions and
recommendations reached at that meeting; these
recommendations and decisions will be pointed out
later.

The Kingdom of Saudi Arabia takes a great
part in developing and promoting the present sci-
entific institution and organization in the Kingdom,
especially those institutions and organizations that
are in the process of being established or those
that have been already established lately; a de-
tailed discussion on those institutions and organi-
zations will follow later in this report.

RECOMMENDATIONS OF THE FIFTH
REGIONAL MEETING

The following recommendations were among those
reached at the fifth regional meeting for the Na-
tional Arab Committees held at Kuwait from 19 to
22 [February 1966,

1. It was recommended that the Governments of
the Arab States pay considerable attention to the
scientific surveying of its present and anticipated
natural resources and manpower,
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2. It was recommended to prepare special stu-
dies on the scientific planning for the necessary
manpower, for the programmes concerned with
development and promotion in those Arab coun-
tries.

3. It was recommended that the Arab States should
link its sciences and scientific researches at its
universities with those projects concerned with
scientific promotion and development.

4, It was recommended that a special fund be
created to finance the establishment of research
centres to study the main problems that are faced
by the Arab States and especially the issues on
desalting sea water economically, and also the
studies on petroleum and its by-products.

5. It was recommendedto improve aquifer and
its quality in remote areas.

These recommendations that were reached at
the fifth regional meeting were actually dealt with
by Saudi Arabia long ago; this will be clear when
discussing what the ministries in Saudi Arabiahave
accomplished, Here we are referring to ministries
which deal with promotional and developing activi-
ties, ministries such as the Ministry of Petroleum
and Mineral Resources, the Ministry of Agricul-
ture and the Ministry of Education and also the
scientific institutions and organizations such as
Riyadh University, the College of Engineering and
the College of I’etroleum and Minerals, the com-
mercial agencies such as the Saudi Arabian Mone-
tary Agency, the General Petroleum and Mineral
Organization.

The Kingdom of Saudi Arabia with the help of
the United Nations aims to expand in establishing,
developing industrial programmes and also tech-
nical and vocational institutions in the Kingdom.

THE ACTIVITIES OF THE SAUDI ARABIAN
MINISTRIES AND ORGANIZATIONS

The Ministry of Petroleum and Mineral Resources

The Ministry of Petroleum and Mineral Resources
of the Kingdom of Saudi Arabia is conducting different



researches and projects and initiating different
studies which aim at developing the petroleum and
mineral industry.

Anexample of thatis the utilization of the most
modern techniques for the establishment of the Na-
tional Geodetic Netof Saudi Arabia. Thisvery huge
project will be supplemented by other projects such
as the Aerial Triangulation, Airborne Profile Re-
corder, aerial photography. The object of these
projects will be the production of topographic maps
needed for several vital projects such as mineral
exploration, highway engineering, irrigation, town
planning and military operations,

The Ministry of Petroleum and Mineral Re-
sources established the General Petroleum and
Mineral Organization in order to develop the field
of industry in the Kingdom of Saudi Arabia and es-
pecially the petroleum and minerals industry.

In order to do that the Ministry of Petroleum
and Mineral Resources also issued a special min-
ing code in order to exploit the natural resources
economically for the purpose of creating new in-
dustry to fulfil the needs of the Saudi Arabianmar-
kets. By doing this the Kingdom of Saudi Arabia
is following the process of industrial diversification
in the petroleum and minerals industry in orderto
develop the Saudi Arabian economy as a whole.

The General Petroleum and Minerals Organization

The statutes for the General Petroleum and Min-
erals Organization was issued under the Royal De-
creec no. 25, dated 22 November 1962,

Objectives and functions f the Organization:
1, Conduct, on its own or through others, theore-
tical and practical studies and research relatingto
petroleum and minerals,

2, Co-operation with private organizations and
companies carrying on petroleum and mineral acti-
vities, with the purpose of facilitating prospecting
exploration, and exploitation operations, including
distribution or marketing.

3. Conduct, on its own or through others, such
operations as the State may entrust to it in (the
field of) searching for production, refining, pur-
chasing, selling, transporting, distributing and
marketing petroleum and mineral substantial
whether inside or outside the Kingdom of Saudi
Arabia,

4, Establishing, either inside or outside theKing-
dom, companies or enterprises in whose capitelit
will participate, with the purpose of engaginginall
phases of the industiry of petroleum and minerals,
and their derivatives and by-products, and of trad-
ing in, transporting, selling, distributing and mar-
keting them.

5. Invest its funds in securities pertaining to ob-
jectives similar to its own.

The General Petroleum and Mineral Organiza-
tion already established the Arabian Drilling Com-
pany, the Arabian Fertilizers Company (SAFCO)
and a steel and iron factory and also a petroleum
refinery in Jeddah.

The General Petroleum and Minerals Organi-
zation participates in all phases of commerce re-
lated to the petroleum and minerals industry with
other private organizations with 51% of the capital
of all these organizations and corporations that
were established and those that will be establish d
in the future.

College of Petroleum and Minerals

This College was established under the Royal De-
cree no, 397 dated 23 September 1963, The fol-
lowing were among its functions:
1. The College shall undertake all thatis related
to various petroleum and mineral studies,
2. The College shall endeavour to promote pe-
troleum and mineral knowledge in the Kingdom of
Saudi Arabia and provide it with experts in the
different branches of petroleum and mineral in-
dustry.

This College is an example of the Scientilic
Research Centre that the [ifth regional meeting
asked to establish in each Arab State.

The Saudi Arabian Monetary Agency

The Saudi Arabian Monetary Agency devotes cash

rewards for those experts that prepare outstand-

ing reports on areas such as economics, money,
banking, finance and commerce,

This idea has succeeded lately in the Kingdom
when several economists and financial experts
submitted a good number of reports, the thesis of
which was:

(a) The best alternative to reach for an economic
development in Saudi Arabia.

(b) The best methods to endeavour the promotion
of thrift knowledge among Saudi Arabian people
and the encouragement of savings,

The Saudi Arabian Monetary Agency also issues
an annual booklet which deals with a specific eco-
nomic and scientific subject each year.

The College of Engineering

The College of Engineering was established in 1962
as a joint project of the Saudi Arabian Government
and the United Nations Special Fund, acting through
Unesco,

After successful completion of five years, the
College will be handed over to the government,

The College of Engineering offers courses
leading to the degree of Bachelor of Science inthe
following: civil engineering, mechanical engineer-
ing, electrical engineering., The curricula of the
College provide thorough training in mathematics,
the physical sciences, engineering. Principlesof
application of these fundamentals to problems cn-
countered in engineering practice.

The Central Planning Organization

The Central Planning Organization was c¢stablished
under Royal Decreeno. 19in1964. Its main func-
tions and objectives are as [ollows:
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1. The issuance of a periodic economic report
whichcontains an economic analysis and also the
progress that the Kingdom achieved in the area.”
2., The preparation of an economic development
plan for the Kingdom of which the first plan should
be for a period of five years,

3. To assist the different ministries and govern-
ment agencies in the related area of planning.

Technical Education _in the Kingdom
of Saudi Arabia

1. Eight industrial schools were established be-
tween the years 1947 and 1960.

2, TFive agricultural schools were established
during the year 1960, with an enrolment of 522
students.

3. Andduringthe same year, four schools of com-
merce were established with an enrolment of 808
students.

The scale of teachinginthesetechnical schools:
(a) The industrial education: four years following

elementary stage and three years after thein-

termediate for the secondary industry.
(b) Agricultural schools: four years followingthe
elementary stage in all agricultural schools,
(c) Commerce schools: four years also following
the elementary stage.
The Kingdom of Saudi Arabia had a budget amount-
ing to two thousand million Riyals in the year 1965
for projects only. This is a good indication of in-
dustrialization and science in the Kingdom of Saudi
Arabia. The Ministry of Education initiated a six-
year project in 1965 in order to reinforce the in-
dustrial and scientific awakening in the Kingdom of
Saudi Arabia. This siic—year projectis summarized
as follows:
1. Work for the amendment of the scale of indus-
trial education and to review the trades taught in
these schools.
2. The formation of a national, technically com-
petent teaching force,
3. Preparation of technical books and building up
the technical references at these schools,
4. Providing the different workshops with equip-
ment and instruments, and with technological la-
boratories as well as reviewing the condition of
the present building for these schools.
5. Solving the financial problems and establishing
the administrative body.

The Ministry of Education has started to deal
with these problems following the extensive study
and discussion with a large number of international
experts. The Ministry invited four experts from
three different European countries to define these
problems. The Ministry concentrates its efforts
on the following:

1. Development of the already existing industrial
schools.,

2. Preparation for opening the Royal Vocational
Institute in Riyadh,

3. Development of industrial education and open-
ing up of new schools.
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The Ministry of Education has also worked
out to prepare academically competent teachersby:

‘1, Raising the standards of national teachers

working in the industrial schools.

2. Giving scholarships to the graduates of indus-
trial schools in order to cover part of the existing
shortage,

3. Working to create a teacher's institute to pre-
pare industrial teachers for the Kingdom,

Research and Industrial Development Center

Under special provision granted by the Council of
Ministers an agreement was signed with the United
Nations Special I'und for the establishment of a
Research and Industrial Development Center in the
Kingdom of Saudi Arabia.

Under this agreement the Government of Saudi
Arabia will co-operate with the United Nations Spe-
cilal Fund in financing and supervising the estab-
lishment of this Center.

One of the main purposes of establishing such
a Center is to create a scientific body to be con-~
cerned with the studies and research related to the
industrial development, and also for the purpose
of presenting and offering advice and recommen-
dation in those related areas,

At the present time, the concerned author1t1es
which in this case is the Ministry of Commerce
and Industry in the Kingdom, are in the process of
staffing this Center with national and foreign ex-
perts,

The Ministry of Commerce and Industry is
planning to establish three industrial centres in
the industrial areas at Jeddah, Dammam and
Riyadh.

The Ministry of Commerce and Industry signed
an agreement with associate consulting engineers
of Pakistan to accomplish this-purpose.

The agreement calls for the economic and
technical benefits on the part of the Pakistanicon-
sulting firm and also the preparation of thedesigns,
models and necessary maps for the construction
stage of this project.

The construction of the industrial centre in
Jeddah will follow the selection of a suitablearea
for this purpose, underthe supervision of the United
Nations experts as part of the agreement signed
between the government and the United Nations
Special Fund,

The Kingdom of Saudi Arabia appreciates very
much the services and assistance rendered by
Unesco for the development of the science policy
and research organization.

The Kingdom of Saudi Arabia is, through its
different ministries and governmental agencies,
making great plans to accomplish these scientific
and research goals, and our government would
like to thank Unesco for its generous invitation as
well as the participants at this Meeting.

Thank you and God bless you.



9. SUDAN

A. INTRODUCTION

The history of scientific research in the Sudan dates
as far back as the organization of the civil service
in its present form in the early days of 1900, The
need of the civil service for information, relating
to aproper scientific definition of the environment,
was and still is the major spur behind the research
activity, Like in all developing countries, we have
concerned ourselves mainly with the acquisition of
pertinent results of fundamental research carried
out in the affluent societies, the modification of
the information gained and the dissemination of
useful data to the citizens. Thus the start of re-
search In the Sudan has taken the meaning of acqui-
sition of knowledge of a practical nature in relation
to its immediate benefit to the country, During the
course of such research activity through the last
60 years, a number of fundamental facts have also
been discovered, together with new and novel ideas
resulting from applied research, Research in its
fundamental sense that is the advancement of fron-
tiers of knowledge is given much emphasis by the
institutions of higher learning in the country,

The environment has naturally dictated the
fields of such research activity and it is thus not
surprising that research in the Sudan has taken a
well-known bias towards agriculture, and animal
wealth, Thus agricultural and veterinary research
represent the oldest disciplines which were encour-
aged and nourished by the government.

In so far as the health of the population affects
the productivity of the individual and thus the gross
national yield, an early start in routine medical
activity was undertaken and because of the specific
medical problems posed by a country of different
climatic conditions, wide distribution of flora and
fauna and the consequences that they have on the
health of the population; medical research likewise
found an early start,

Thus the three main areas of research, that
is agricultural, veterinary and medical research,
have grown side by side with the growth of these
essential services. One characteristic, however,

is that they remained as an integral part of the
departments to which they belong. This was ne-
cessitated by the fact that these research units
within each ministry provided and still provide
vital information necessary for carrying out es-
sential services and thattheyarebeingpartly used
to carry out investigations of routine nature. These
two facts, however, are limiting the time devoted
for carrying out original research or research
necessary to further the aims and objects of the

ministries themselves,

B. AGRICULTURAL RESEARCH

To review the amountof agricultural research work
that has been done and is being done in the Sudan
satisfactorily, is, I am afraid, beyond the scope
of this short paper. Fortunately, howe\'rer, the.
results of such research have been pubhshe(.i, in
part, in some of the scientific journa.}s and in the
annual reports of the Ministry of Ag.r1cu.1t1§re.
However, a vast amount of information gained has
ained unpublished,
e The \vorFl)( is carried mainly by the Rese.arc'h
Division in the Ministry of Agriculture. Atits in-
ception at the beginning of the centur)", thfe m_Te.d
was for definition of the environment in scientific

This included the collection of information

terms. flora and fauna of the

i the
gguiii;o,gzn?gh:oiﬁférpretation of traditional ex-
i ivators.

Pen?;f: ::rcl:;lzgszrhnents‘ conc'entrat':ed on import-
ant food crops and their production. The import-
ance of cotton as a cash crop eme_rgec'l, and b;,r 1925
the experimentation on cotton cultivation clom1.nated
the research activity of the department of agricul-
ture. With increase in the area under cotton culti-
vation, and the increase in its importance,. agri-
cultural research on cotton was givep the highest
priority asithas sincebecome the major and, per-
haps, the only cash crop in the Sudan,

The dependence of the country on cotton, how-
ever successful it had been, posed the importance
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of diversification of research into other areas of

crop production., This necessitated research ona

wide variety of crops ranging from tropical planta-

tion crops to, e.g. tea to temperate field crops,

like wheat, To this end, research was given the

following emphasis:

(a) The scientific definition of the environment
concerned;

(b) the interaction of particular crops with en-
vironment; and

(c) the adjustment of environmental conditions to
improve crop production.

With this end in view, a large number of sur-
veys are being carried out with a view to better
knowledge of the environment, Further crop pro-
duction is being improved by testing a range of
varieties and agricultural practice in field experi-
ments. This, however, does not exclude research
in introduction of new varieties or new practices
arrived at through original research.

While research on a single agricultural pro-
duct aims at production of the highest yield, it is
becoming increasingly important to look on farm
production as a whole. Production of cash, food
and fodder crops is being integrated into thefarm-
ing system in order to ensure the maximum and
most efficient use of the land and other resources,
and this is providing fertile and useful grounds for
both original and applied research,

Whereas the agricultural research carried out
under the auspices of the Ministry of Agriculture,
dealt mainly with applied research, fundamental
research in agriculture and in the tropical disci-
plines in general is being carried out in the scien-

tific faculties of the University of Khartoumn, mainly

the Faculty of Agriculture.

Development and organization in
agricultural research

Most of the agricultural research in the Sudan has
been carried out by the Research Division in the
Ministry of Agriculture; but this by no means is
the only such institution of its kind in the Sudan,

The first organized research in the Sudan was
undertaken in the Wellcome Tropical Laboratories
established in 1903. The work included chemical,
medical and entomological research work related
to agriculture, In 1904, an agricultural research
station was started in Shambat for agronomic and
botanical research work. Work in the station was
concerned mainly with routine analysis of soil, its
identification and classification; identification and
classification of plants, study of pests and diseases
and their casual organisms, both for cropsandlive-
stock. A number of crops were tried and sample
experiments were made on cultivation, irrigation
and cultivation of selected crops, especially wheat
and cotton,

In the early thirties, the Gezira Research
Farm, established in 1919, became the Gezira Re-
search Station and was and still is in the headquarters
of Agriculture Research in the Sudan,
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There are five principal sections; these are:
Soil service.

. Agronomy and plant physiology.

Botany and plant pathology.

Entomology.

Cotton and plant breeding.

These five departments are integrated under
a Director of Research and co-operating closely
with each other, There are theusual facilities for
any modern research station and the division has
an excellent library,

The Gezira Research Station now functionsas
the headquarters of the Research Division of the
Ministry of Agriculture, Its other function is
mainly administrative, but has final say in all re-
search matters, Other regional sub-stationshave
their senior scientific officers, answerable to the
Chief of the Research Division, The chiefs of sec-
tions in the Agricultural Research Division also
act as consultants for work on their discipline in
the regional or sub-stations.

[, R 0
. . .

Other selected research stations of
the Ministry of Agriculture

There are about 11 research stations, some of
these are:

1, Kadugli Research Station
It is a cotton-breeding and entomological research

station, opened specifically to cater for the needs
of rain-grown cotton,

2. Yambio Research Station

Located in the southern Sudan, with the emphasis
on agro-ecological agronomy, soil and entomolo-
gical research work, Work has been done on a
range of crops including cotton, It has also taken
an interest in other crops besides cotton, mainly
coffee, tea and cocoa.

3. Kenana Research Station
As a result of the war, efforts were made for pro-
duction of local food crops and other local products,
Measures were taken at the time of the war to en-
sure adequate supply of staple crop millet (Dura).
The station was run mainly to experiment with
mechanical crop production. This opened the way
for the tremendous possibilities and potentialities
for agricultural developments in the central rain-
lands. The station also carried agro-ecological,
agronomic, soil, plant breeding, plant pathological
and entomological research on a number of import-
ant crops, All its activities were geared to me-
chanized farming,

The buildings of the new dam at ""Roseires"
has given new emphasis to the station and makes
it possible to irrigate some of the rain-lands for
which the station was originally designed to serve.
Its activities have spread over a much greater field
and it was found necessary to move the station much
nearer the river, Its laboratories are now fully
equipped with all sections including units of agronomy,




botany, chemistry, plant pathology and entomology.
The findings should be of the greatest importance
to a large area of the Sudan.

4, Hudeiba Research Station

In the northern province, research is carried out
under units of agronomy, chemistry, plantbreed-
ing, plant pathology, entomology and on the soils
and crops of the region,

5. Two research stations are planned, one for
Kordofan (western Sudan), for American cotton,
and another in the southern Sudan as a rice re-
search unit,

Like all developing countries, the Sudan has
received assistance from outside bodies, either
national or international. Such aid has always gone
to financing or assisting investigations based on
country-wide surveys. These investigations have
ca]l.ed for employment of personnel and use of
equipment not found locally and which had to be
contracted to outside bodies,

Such investigations dealt with water storage
(dams, e.g., Roseires and Jongroli project in the
Upp.er Nile, collection of data on the agricultural
environment, crop and animal husbandry practices
of selected regions, soil survey projects, hydro-
biclogical and ecological surveys, e.g. the Jebel
Murra and Kordofan projects). These surveysare
being largely financed through bilateral agreements
or by the United Nations or one of its agencies.

In addition to research carried out in the
Sudan by national research units, research con~
tributions to agriculture in the Sudan have been made
from time to time, by academic institutions abroad,
e.g. the Rothamsted Experimental Station in
England, the Tropical Research Institute, "U,K.".
In conjunction with this station, outstanding agro-
nomic research has been carried out.

The planning and organization of
agricultural research

Finally, a word must be said about planning of
agricultural research and its organization,

With such diversity in agricultural research,
the need for co-ordination naturally becomes mani-
fest. Regular meetings and standing committees
have achieved a certain measure of co-~ordination,
but since these committees do not possess any
executive power much remains to be desired.

The most important committee is the Advisory
Committee on Agricultural Research which enjoys
the membership of eminent scientists from inside
the country and prominent foreign scientists, It
meets every two years, The present committee
has experts in agriculture and its services, forest-
ry, horticulture, agricultural engineering, animal
husbandry and agricultural economics. It has re-
presentation from Egypt, Germany, U.S.A,, Bri-
tain and India, The formal meetings are held in
Khartoum under the chairmanship of the Director
of the Ministry of Agriculture, and is attended by

senior representatives from the Ministry of Irri-
gation, Animal Resources, Finance, the Sudan
Gezira Board, the Cotton Growers Association,
the Faculty of Agriculture of the University of
Khartoum, the Rural Water Supply and Develop-
ment Corporation, the Department of Forestry,
the Department of Meteorology and ResearchDivi-
sion,

The committee reviews reports, research
programmes of all stations and sub-stations, It
then advises on new lines of research in the light
of problems to be solved and advises on training
of personnel. It is not within the terms of refer-
ence of this committee to co-ordinate research,
but its function here is only in its advisory capa-
city.

However, in working forward to a compre-
hensive research service there is an obvious need
for greater co-ordination and it is envisaged that
in future a more effective administrative machin-
ery is necessary to bring this co-ordination, It
has already been suggested that this may be ad-~
mirably achieved by creation of an agricultural
research council, This, together with associated
scientific and specialized councils, will be ampli-
fied later in the paper,

C. MEDICAL RESEARCH

In view of the vastness of the country and the dif-
ferences in climatic conditions, it becomes im-
perative that the distribution and nature of disease
should differ from region to region. This, coupled
with the fact that the majority of the people of the
Sudan are nomadic, makes medical care in its
broadest sense difficult and expensive. This is
more 50 in relation to control and the preventive
side of medicine.

None the less, a start was made as early as
1903, when the Wellcome Tropical Research La-
boratories were inaugurated. The aims of the
Tropical Research Laboratories were:

(a) to promote technical education; '

(b) to promote the bacteriological and phys1qlo-
gical studies of tropical diseases, especially
the infective diseases of both man and beast
peculiar to the Sudan, and to render assist-
ance to the officers of health, and to theclinics
of hospitals; . . ) )

{c) to aid experimental investigations in poisoning
cases by the detection and experimental de-
termination of toxic agents; . )

(d) to carry out such chemical and bacteriological
tests in connexion with water, food stuffsand
health and sanitary matters as may be found
desirable; ]

(e) to undertake the testing and assaying of agri~
cultural, mineral and other substancesof prac-
tical interest in the industrial development of
the Sudan,

These research laboratories specialized in
bacteriology, pathology, chemistry and antomology ,
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Much time was then devoted to identification of pests,
e.g. mosquitoes, sand flies and early attempts
were made at the control of locusts, N

With increase in services offered by the vari-
ous government ministries, the work undertaken
by the Wellcome Research Laboratories expanded
to the extent that it was necessary to split the Well-
come Research Laboratories. Some of the sections
served the Ministry of Agriculture, others the
Sudan Medical Service and others the Geological
Survey.

In 1928, the Stack Medical Research Labora-~
tories were built. The function of these may be
classified under three main headings:

1. Research

Research work in the Stack Laboratories is of a
practical nature and has always been initiated as
definite problems connected with endemic diseases.
Ad hoc research is carried out as and when re-
quired to reveal the cause of an epidemic ortohelp
control measures., Research work carried in the
last quarter of the century includes research on
malaria, Kalazar yellow fever, relapsing fever,
schistosomiasis and other related subjects.

2., Routine activities

These may be divided into two:

(a) routine examination of specimens;

(b) preparation of vaccines.

Routine specimens are sent in from all parts
of the Sudan. They include tumours for histopatho-
logy, brains for rabies, bloods and the like for cul-
ture or biochemical tests, They are characterized
by their diverse nature and purpose of examination,
A recent feature is the large and steady increase
in the number of specimens sent for examination,
Although such increase is gratifying, there seems
to be a certain risk in allowing it to choke the es-
sential research activities of the laboratories,

The vaccines prepared in the Stack Laboratories
are small-pox vaccine, anti-rabic vaccine, cholera
and T.A.B. vaccines, In the past these vaccines
used to be imported from abroad at a high cost.
Moreover, most of them suffered on the way during
transport, and by the time they reached the coun-
try, they were either completely useless or onlyof
very poor potency. The vaccines produced locally
have the double advantage of being both potent and
cheap.

The Wellcome Research Laboratories contin-
ued to serve as a chemical section under the gov-
ernment analyst, The work of the Chemical Labo-
ratory may be classified as follows:

(a) Examination and analysis of goods and materi-
als for government departments and other
establishments for quality control and to as-~
certain whether they fulfil specifications and
other requirements,

(b} Work in connexion with public health adminis~
tration, e.g. with regard to foods, waters,
cffluents and economie poisons;
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(c) Penal Code analysis for detection of adultera-
tion, false description and labelling andfitness
for public sale and human consumption,

(d) TForensic work in connexion with criminal in-
vestigation,

(e) Examination of agricultural materials and pro-
ducts,

(f) , Information and advice of a chemical nature,
e.g. laws and regulations for drug control;
excise and food standards; advice on speci-
fications and standards for materials and
goods, etc, -

(g) Research, separately or in conjunction with
other government and academic scientific es-
tablishments, and the examination of products
and processes which are or may be of econo-
mic or social importance to the country.

(h) Training and instruction of technicians for
various government and semi-government de-
partments,

D, THE INDUSTRIAL RESEARCH INSTITUTE

In view of the need of the country to foster the well-
being of its people and in order to further its eco-
nomic prosperity by bringing more natural re-
sources in utility for the home market and for ex-
port abroad, it was necessary to foster industrial
research, The aim is twofold. One is toachieve
a certain measure of self-sufficiency. The other
is to Increase the country's export trade by the
processing, even to primary condition, of natural
products which are likely to have a receptive market
abroad. With the sponsorship of the Special FFund,
the country is now in the process of establishingan
industrial research institute, the primary aimsof
which are:

1. To encourage industrialization by giving advice
to prospective investors,

2. To serve as a means for quality control and to
lay minimum specifications for commodities
that would guarantee its suitability to the home
market and abroad.

3. To carry outresearchinmethodsthat guaran-
tee quality, economy of production and increas-
ing utility of the natural resources of the coun-
try.

4, To foster training of personnel to achieve the
purposes for which the Institute is set up.

E. ACADEMIC RESEARCH

The above remarks dealt with research in the ap-
plied fields with solid economic objectives. Re-
search has, of course, a much more fundamental
aspect - the measure of knowledge for its own sake,
No seat of learning can ignore this and must not
only keep up to date with it, but also participatein
it.

For the Sudan, there is a fully-fledged univer-
sity, with 60 separate departments innine faculties.



This has opened up the way for fundamen.tal re-
search in the Sudan, and with an increasing num-=-
ber of Sudanese graduates taking higher degrees,
academic as well as applied research will be done
in ever increasing amounts.

Apart from the departmental research, there
is incorporated within the university four research
units which are engaged in applied research,
namely:

1. The Hydrobiological Research Unit.

2, The Arid Zone Research Unit,

3. The Building Research Station,

4, The Sudan Unit for Research in Social Studies.

A good deal of the activity in research incor-
porates, in many disciplines, field experiments,
the results of which are being used increasingly to
illustrate relevant scientific facts. In this way,

a thorough knowledge of our environment is being
integrated in our teaching curricula and will cer-
tainly serve as a basis for applied research in the
future. Research in the university leads towards
the normal post-graduate qualification, i.e. Ph.D,
or M.Sc. Such activity has been established for
some time, thus making the university a seat of
learning and training of personnel requiredto serve
the need of the country. This,as has already been
mentioned, gives a feedback from research into
syllabuses and teaching curricula. To enhance
this, the university has now made plans for award
of external post-graduate degrees on work carried
out in the field (in viz.medical, agricultural, veteri-
nary, natural, social sciences, etc.). Such work
must of coursebe carefully supervised by a univer-
sity professor and a qualified member of stalf in
the civil service. In this, rhore and more infor~
mation relating to the countryisbrought to light.

F. VETERINARY RESEARCH

The nucleus of research in the fields of veterinary
sciences could be traced back to the year 1913,

At that time, research was directed towards elu-
cidation of facts concerning the identity of diseases
affecting livestock, As it happened the etiology of
many diseases was uncovered., Early in thetwen-
ties, research efforts were directed towards de-
velopment of adequate control procedures in order
to stop the extensive losses, In a period of approx-
imately 20 years, the achievements of research
had adequately contributed towards fulfilment of its
goals,

For the past 20 or 25 years, veterinary re-
search continued to be directed towards protection
of livestock from devastating epidemicsto ensure
survival of livestock while some efforts were made
in quality improvement,

The history of veterinary research in the Sudan
found its way to documentation in the various annual
and special departmental reports, local publications,
in addition to a stock of over 200 articles in scien-
tific journals.

The research projects presently considered by
the Ministry of Animal Resources are designed to

serve the economic development of the country.
The plans aim at critical evaluation of the current-
ly used methods and their improvement, investi-
gation into the potential qualities of livestock in
order to augment them and finally the overall step-
ping up quantitatively and qualitatively of livestock
and their products. Such plans closely follow and
serve the government policy which realize the
value of the vast potential in animal wealth and
works consciously for its development., No doubt
they also meet an international move toward in-
creased food production.

The research division within the Ministry of
Animal Resources comprises a number of depart-
ments dealing with bacteriology, virology, ento-
mology, parasitology, pathology and biolqg’if:al
products, biochemistry and includes a unit fma,ncgd
by the Special Fund for researchin pleuropneumonia.
In addition, the Ministry has specialized units en-
gaged in research in animal breeding, pasture and
livestock production and hydrobiological research.
Remoteness of some of the cattle-breeding areas
has necessitated the services of mobile labo'ra'
tories. These, coupled with modest extension
services, hope to give some quick results in re=
lation to utilization of existing animal wealth.

Perhaps one of the most important fields 9[
activity of veterinary research is the prepzllratlon
of vaccines and other biological products an‘ned
primarily at the eradication of disease. Itis en-
visaged that in future the restrictions which have
for some time stood against exploitation of a po-
tential source of wealth could be removed. Efforts
in this direction are already under way and tht?
government has in more than onc occasion illd-l"
cated its readiness to make available all possible
facilities in terms of equipment, international ex-—
perts and personnel,

However, the research division itself has a
very ambitious programme of training personnel
both in its own laboratories and by scholarships
and fellowships overseas.

G. FUTURE DEVELOPMENTS

The research organizations mentioned abov.e 1'e'—
main to a large extent semi-autonomous units with-
in govex-nmeni ministries or departments. Almost
all of the organizations are entrusted with some )
routine work that at times tends to grow over their
original function of rescarch. This has been par-
ticularly encountered in the field of me(}ical re.-
search where routine is taking an ever lncreasing
role over fundamental or applied l‘esearch.. l"Lll r-
ther, any co-ordinationbetween these organizaetions
if not incidental, is lacking. Lately, at'ten.tion has
been drawn to the possibility of co-ordination of
all research activity under one central council to
be called the National Research Council. Itis en-
visaged that it is to be independent of any ministry,
falling directly under the Council of Ministers,
Under the National Research Council are to be



created four research councils, one medical, one
for agriculture, one for veterinary research and
the fourth to be known as the Science Research
Council.

Each specialized council will have its separate
departments. The Science Research Council will
cater for the physical and biological sciences (pure
and applied), the Industrial Research Institute, and
will have under its control research departments
concerned with mineral wealth and nature conser-
vancy.
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It is also envisaged to establish a Documenta-
tion and Information Centre with the usual library

“and reproduction facilities which would also serve

as a national depository for matters pertaining to
scientific development.

These plans are now before the Council of
Ministers and it is hoped that when the plans are
approved a more thorough and comprehensive note
embodying the constitution, functions and organi-
zation of the proposed council will be available to
those interested.



10, TUNISIA

It emerges, from an examination of the status of
scientific research in Tunisia, that research is
centred in the University of Tunis (Faculty of Sci-
ence, Faculty of Medicine) and the higher educa-
tional establishments (Agricultural College, Tunis)
on the one hand, and in the technical departments
(agriculture, public health, atomic energy, indus-
try, etc.), on the other,

One of the principles followed in framing the
decree of 31 March 1960, setting up the University
of Tunis, was that the closest possible unity should
exist between teaching and research,

It is self-evident, in fact, that a higher edu-
catlonal establishment divoréed from research is
doomed sooner or later to stagnation or even re-
cession,

In order, therefore, to ensure this unity be-
tween teaching and research within the university,
the administration made provision in the plans for
the new university (the construction of which was
begun in 1965) for a research unit attached to each
science-teaching unit,

Again, while developing the faculties and col-
leges designed to provide higher education and
promote fundamental research in accordance with
normal university traditions and along the most
liberal lines, the administration made a point of
coupling them with the centres in which research
work, both theoretical and applied, is subject to
the type of guidance and direction which can hardly
be imposed within a faculty itself,

The following are a few of the many examples
of coupling:

Soil Physics Laboratory with the Centre of Re-
search on the Use of Saline Water;

Faculty of Law and Economic Sciences and Faculty
of Arts and Human Sciences with the Centre for
Economic and Social Studies;

Faculty of Medicine with the Pasteur Institute,
Tunis;

Agricultural College, Tunis, with the Tunisian

National Institute for Agronomic Research (INRAT).

The research work conducted in the faculties
concerns the exact sciences, the natural sciences
and the economic and social sciences alike, As a
result of the introduction in October 1962 of spe-
cial subject certificates in the Faculty of Science,
which previously awarded diplomes d'Etudes Supé-
rieures only, it has become possible to engage in
an increasing number of research efforts.

The result is that the various university labo-
ratories have been able to provide room for re-
search workers, often operating in teams under
the direction of professors, and the initial results
can be regarded as promising and as justifying the
creation of a Science [Faculty Bulletin, the first
issues of which are due to appear very shortly.

The subjects studied, while presenting the
pure research features characteristic of univer-
sity work, nevertheless remain capable, especially
in the field of natural sciences, of more or less
direct practical application.

At the same time, it often happens with applied
research of a technical nature, that the technicians
{rom the technical departments are confronted with
theoretical problems coming within the province of
fundamental research, which is peculiarly that of
the research workers at the university and the
higher educational establishments,

It is therefore essential that between the ap-
plied research centres and the higher educational
establishments, there should be close and frequent
contacts.

These contacts, which take the form of links
between the professors directing the researchand
their counterparts and colleagues at the applied and
technical research centres, have so far made it
possible to ensure acceptable de facto co-ordination
of the research work undertaken,

Still in connexion with research at the higher
educational establishments, it should be noted that
the professors at the Agricultural College are en-
gaged in fundamental and applied research work of
sufficient importance to warrant the publication by
the C.ollege of a quarterly bulletin (it has been ap-
pearing since 1963).
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As regards medical research, Tunisia has
much to its credit, thankstothe work of the Pasteur
Institute, the results of which are published in the
Institute's records.

Since the introduction of the full-time system,
doctors are able to engage in medical researchin
hospital laboratories; and the first signs of the
intensification of medical research can alreadybe
seen.

The establishment and progressive expansion
of the Faculty of Medicine since 1963 has enabled
close links to be forged between advanced medical
training and research, thereby permitting optimum
use of existing resources and the reinforcement of
the instruction given at the university by the per-
sonal research work of the university staff.

As regards the research work done by the
technical departments, this was given special
attention by the government in connexion with the
execution from 1962 onwards of development plans
based on ten-year planning.

One consequence of preparing economic de-
velopment plans has been the identification of the
main lines of research and the formulation, on the
basis of the plan targets, of researchprogrammes
adapted to the problems and future requirements
of the various sectors of the national economy
(agriculture, industry) with specifications of the
time-tables for their execution,

In agriculture, for example, Tunisia already
had a research infrastructure which has enabled
it to make rapid progress in devising agronomic
techniques designed to increase soil productivity.

During the period of the Three-Year Plan, the
government very substantially increased its phy-
sical potential in agricultural research by enlarg-
ing the volume of material and human resources
and by diversifying the programmes.

The programming of agricultural research is
effected on the basis of the following objectives
flowing from the National Plan for Agricultural
Development:

(a) To ensure Tunisia's self-sufficiency in food by
intensifying basic agricultural production and

progressively eliminating traditional techniques.

(b) To provide for the diversification of crops,
and to that end:
to draw up an inventory of plant varieties best

calculated to provide maximum resources;
to increase the productivity of varieties for
main crops and grazing;

to devise the most effective techniques for

deriving high profits from new investments,

(c) To take account of the growing importance of
irrigation,

(d) To ensure the continuous integration of agri-
culture in a market economy by reducing the
production costs of agricultural products,

The Tunisian National Institute for Agronomic
Research has been modernized, in this connexion,
and equipped with new laboratories enabling it to
extend its activities to bioclimatology, zootechnics
and the improvement of industrial and fodder crops.
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Similarly, the government has set up a Rural

'Engineering Research and Experimentation Centre

for the purpose of producing improvements in the
techniques of water and soil conservation, agri-
cultural hydraulics (irrigation and drainage) and the
utilization of farm machinery.

A Forestry Research Centre, set up in 1959,
was transformed in 1965 into a Reforestation Insti-
tute, administered in co-operation with the United
Nations Special Fund and responsible for dealing
with all problems of sylviculture in Tunisia ard
in the Mediterranean Basin.

Mention should also be made of the National
Institute for Veterinary Research, which was set
up in 1963 and is certain to develop considerably,
in view of the important place occupied by stock-
breeding in Tunisia's agricultural economy,

The Pedology Laboratory, now converted into
a Special Section for Hydrogeology and Pedology
(SSHP), has intensified its work considerably during
the past few years: apart from making a systema-
tic soil inventory, it conducts research on various
problems of pedogenesis (action of gypsum, crust-
ing and salination; hydromorphy; soil ameliora-
tion; changes in soils consequent on irrigation).

The Hydraulic Resources Inventory Office
(BIRH) was set up many years ago for the purpose
of keeping the administration's data concerning
the country's water resources up to date.

In view of the capital importance of this in-
ventory for the national programming of national
hydraulic development work, the administration
has considerably increased the means at the Of-
fice's disposal: in addition to a systematic and
detailed analysis of water resources, the Office
now makes statistical studies of variations in rain-
fall for the whole of the country and has embarked
on a programme of intensive hydrological and
hydrogeological experimentation,

Apart from the key establishments, thereare
various agencies of the administration which con-
tribute to agricultural research in Tunisia: the
OMVVM experimental station, at Sidi Thabet, the
stockbreeding station at Sidi Thabet, Warning
Centre for Parasite Control at Mégrine, the Re-
search Centre for the Utilizatlion of Saline Water
for Irrigation (agricultural pilot project in central
Tunisia),

To ensure close and systematic co-ordination
between the activities of the various organs of
agricultural research, the implementation of inte-
grated or co-ordinated interdisciplinary programmes
of agricultural research and the selection of pri-
orities in accordance with the country's realneeds,
the Department of Agriculture has set up an admin-
istrative body known as the Agricultural Research
Section, with the task of ensuring the effective co-
ordination of the research, controlling the execu-
tion of the set programmes and apportioning the
funds required for equipment and operation.

Meanwhile, it was deemed useful, in preparing
the plan, to provide for the cstablishment of a
Higher Committee for Agricultural Research,



comprising agricultural research specialists in

the various disciplines, the engineers of theDe-
partment of Agriculture who apply the research
results, the officials responsible for agricultural
economy and development, and representatives of
the farmers,

Pending the constitution of this Committee (at
present proceeding) the Agricultural Research
Sectionactsinits placeby arranging for periodical
gatherings of research workers, research instruc-
tors, the Department's engineers, and specialized
farmers,

Thanks to the dissemination of information
about the pilot methods through the medium of
publications and lectures, systematic and exten-
sive briefings and the rapid incorporation of re-
search results in agricultural teaching programmes,
effective links have been developed between in-
struction, research, development and populariza-
tion,

Lastly, mention should be made of the parti-
cularly valuable research work done by the Atomic
Energy Commissariat, which has set up a well-
equipped research centre with a large staff of
Tunisian workers,

As regards the training and production of in-
creased numbers of research workers, the gov-
ernment has to pay particular attention to finding
and recruiting persons with a research vocation,

Investigative ability, patience, steadfastness
and good judgement are essential qualities forthose
who engage in research,

Given the nced for research workers at differ-
ent levels, it is necessary to develop, when pro-
viding guidance for young students, an adequate
and planned policy of selection and identification
designed to meet those needs in good time, This
policy should allow for subsequent wastage among
those chosen, whether during their studiesoreven
during the first years of laboratory training.

In this connexion, it should be mentioned that
the Tunisian Government has made a very consid-
erable effort since 1961 to train high-level spe-
cialists in all fields in order to fill posts at the
faculties and research centres,

The national scholarships designed to permit
university study and the research fellowships
awarded to young research workers to compensate
for the time and money outlay involved in their
work have been supplemented by specialization
fellowships awarded to students who undertake
specialized post-graduate studies,

The status of scientific research workers is
fixed by a decree of 29 January 1963: they are
placed on the same footing as university staff as
regards recruitment, salary scales and rate of
advancement., It should be stressed that the sala-
ries are high, and are a definite encouragementto
engage in research.

Furthermore, the principle of awarding re-
search bonuses for success in producing high-
quality work is calculated to induce large numbers
of young pecople to go in for research and to pre-
vent the dispersal of research teams.

The consolidation of the present material in-
frastructure of research and the creation of new
research centres are also matters of prime neces-
sity.

This work of consolidation should be consci-
ously made on a broad and forward-looking basis
with a view to meeting the country's long-term
requirements, adopting the most suitable methods
for research (integrated programmes) and arrang-
ing, in particular, for geographical regroupingby
technical sector (agriculture, industry). Apart
from promoting creative exchanges of views be-
tween research workers, regrouping facilitates
the subsequent establishment of technical or ad-.
ministrative co-ordination bodies (higher commit-
tees for specialized research, etc.).

Pure research themes which it would not be
possible to study in Tunisia would be entrusted to
specialized centres abroad.

A1l this brings out the major importance at-
taching to an increase in the university's research
potential which would enable the maxirnum numtfer
of themes necessary for the development of applied
and technical research to be dealt with, whil.e )
maintaining the freedom of choice characteristic
of pure research, as the sole factor capable of
ensuring the continued development of the research
worker's creative faculties. L.

To sum up, research work in Tunisia is 1n
process of rapid expansion consequent, firstly, on
the development of the university and, secondly,
on the construction, in 1962, of a ten-year model
for the developing of Tunisian economy, given a
more concrete form by the adoption of a Three-
Year Plan, followed by a Four-Year Plan.

New research bodies with specific programmes
have thus been created, while the existing ones
have considerably increased their work and have
a staff which, though young, is constantly increas-
ing in number in a most gratifying way.

A de facto co-ordination, facilitated by the
limited size of the country and the still narrow
circle of research workers, exists between the
higher educational establishments and the applied
research centres and technical departments. This
co-ordination, which should be encouraged and de-
veloped, should be given an organic structure and
become systematic.

The Decree of 31 March 1960, setting up the
University of Tunis, made provision for a Univer-
sity Council for Scientific Research.

The Council, which includes representatives
of the University, the research institutions and
the various technical departments concerned with
scientific research, has the task, inter alia of:
ensuring co-ordination of the research work con-

ducted in the various sectors and institutions;
giving advice on the general themes and proce-
dures for research;
arranging for the conduct of research of recognizeq
importance for the advancement of scienceof the
national economy.

However, Tunisia's adoptionin1962olapoli-

cy of planned economy and the formulation of specific
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plans for economic development had the effect of
promoting technical and applied research pro-
grammes and activities on the basis of specific
development targets.

The formulation of a science policy and the
organic co-ordination of scientific research is
now seen as a prime necessity, and the Tunisian
administration is arranging for the study and in-
stitution, without delay, of a suitable co-ordination
structure.

This involves the preparation of an inventory
of the country's scientific and technological poten-
tial - an operation for which the co-operation of
Unesco experts would be invaluable,

One of the co-ordination body's tasks wouldbe
to promote a planned policy for recruiting and
classifying research workers in accordance with
the real needs of research institutes and pro-
grammes, avoiding duplication in the latter, and

ensuring the allocation of the necessary funds for
the implementation of those adopted.

It is already clear that the harmonious devel-
opment of research in Tunisia would be facilitated
by suitably organizing the documentation and pub-
lication offices of each of these centres, and set-
ting up, within that co-ordination framework, a
National Scientific Documentation Office in which
all the research publications issued or received
by the country's research bodies would be depo-
sited.

Thanks to the progress made by the univer-
sity, following on a radical reform of education
and an intensive staff-training policy as oneof the
directives of the development plans, the research
bodies will henceforward, it is hoped, be in a
position to ensure the full exploitation of science
in the interests of national development.



11, TURKEY

I will try to give some idea about the present situa-
tion of sclentific research in Turkey in thelimited
time available.

Since of old the arts and sciences have bene-
fited from government aid, Education is also
largely financed by government. Under the Con-~
stitution, the University of Istanbul and Ankara,
the Ege University in Izmir and the Technical Uni-
versity of Istanbul possess autonomous status,
They submit their accounts directly to Parliament.
The Ataturk University of Erzurum is attached to
the Ministry of Education. The Middle East Tech-
nical University and the newly-established Tech-
nical University of Trabzon have special status.
The number of university students is about 100,000.

Besides teaching, research is also conducted
in these establishments. Generally, research in
the universities is mainly concerned with funda-
mental studies and a part of these is work leading
to the award of academic distinctions,

There are some obstacles in the way of sci-
entific research in the universities. It canbenoted
that it is a consequence of improper utilization of
their talents, such as the assignment of profes-
sionals to excessive administrative work, or heavy
teaching loads. Other obstacles, such as shortage
of equipment, lack of laboratory technicians, were
also detrimental factors, The greatest impe'di.ment
in this respect is the lack of interest on the partof
young engineers and graduates for a university
career, resulting from salary disparities, based
on existing possibilities in industries,

There are, however, many highly fitted and
well educated and trained scientists and technol-
ogists in the universities, The productive em-
ployment of them is absolutely essential,

In industry in Turkey, a certain amount of
applied research takes place in connexion with the
development of products. In industry, one is pri-
marily concerned with cutting down costs and im-
proving quality, To realize these objectives, re-
searches may have to be carried out to explorethe
use of new or cheaper materials, components or
devices. During the last years there have been

certain trends in many firms to establish, even if
small, research departments, like some pharma-
ceutical factories, glass industries, textile con-
cerns and factories for electrical appliances. For
example, the present-day Turkish pharmaceutical
industry could well serve as a model for the de-
velopment of other industries.

Recognizing the fact that the volume of busi-
ness will not allow elaborate chemical research
facilities, but still being fully aware that research
is necessary for a growing industry, the pharma-
ceutical manufacturers have availed themselves of
connexion with foreign firms and purchased a part
of component research facilities to do their own
research. It is about the same with the glass in-
dustry. They also do their own research to pro-
duce better and new products. .

Generally, the large companies, alrea.dy well
developed, and the State Economic Enterprisescan
afford to conduct their own research, At present,
thereappears tobe no alternative for developing indus-
tries except to rely on universities and resea.rch
institutes, Owing to the structure of Egropean 1n-.
dustry, in which small firms predon_nmate, parti-
cularly in the manufacturing industries, a co-
operative type of research has been estabhs%]e'd'_

There are no co-operative research activities
in the real meaning for the various se'ctors of in-~
dustry in Turkey. The research institutes and
agencies of the Istanbul Technical-Uruv.ersny have
been set up to establish co-operation with the rele-
vant institutions. Thus, the Institute of Materials
and Processes conducts quality control tests for
the Turkish industry. The Institute of Internal
Combustion Engines serves to the new engine in-
dustry. The Turkish Ship Building Research Insti-
tute serves to the ship building industry of the
nation. Model testing and designs for the navy
yards were undertaken in this Institute. Alsosome
problems, which can be considered as being basic
research, were taken up in the programme,

Apart from universities, there are some 40
governmental agencies, which are research con-
nected. ‘I'he main scientific research organization
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outside the universities is the Atomic Energy Com-
mission. The Commission, a separate executive
organ within the Ministry of Energy and Natural
Resources, aims at fostering and co-ordinating
research in the field of atomic energy.

In the Five-Year Plan it is stated that research
as a whole is an important factor underlying and
speeding up development in economic, industrial
and technical fields, It provides the most effective
and rapid methods of solving the various problems.
In preparing the Plan, the present stage of re-
search activities in all fields was ascertained and
the direction to be given to such efforts in thecom-
ing years determined. According to the Plan, the
Scientific and Technical Research Council in Tur-
key was established in 1963.

In the first two years of its existence, the Re-
search Council concentrated its work on stimulat-
ing the research climate in the country through
various means.

As included in the Establishment Law, one of
the most important duties of the Council is "to
bring up and train researchers in the field of basic
and applied sciences'. (Accordingly, the Council
awards a large number of scholarships and fellow-
ships.) .

To encourage and develop basic and applied
sciences, research projects (until May 1966, 160
projects) had been granted,

A National Research Centre is now being es-
tablished. The preparatory work for the founding
of such a centre has been completed. It is envis-
aged that eventually both fundamental and applied
research will be carried out at this Centre. How-
ever, during the first five years covered by the
Plan, our efforts will be concentrated on establish-
ing the applied research section, where the main
areas of study will be:

1. Materials research: finding methods of utili-
zation of existing materials and the development of
new ones for the existing and new applications.

2, Research on process and technological sys-
tems. Studies of process dynamics and systems
engineering,

3. Chemicals research. Chemical processes,
such as pharmaceuticals, fertilizers and so on.
4. Nutrition and foord technology.

5. Machinery industry research.

6. Iesearch in clectronics,

7. Operations research.

The Centre, located near Istanbul, will be
completed in two or three years and some 300 full-
time researchers will work in it.

It is unnecessary to explain to you the need for
governments to have a science policy. We have
already noticed the reasons for devicing a policy,
but ecvery day, we are discovering new reasons,
The fact is that science is, at an increasing rate,
changing the life of mankind and consequently that
of States.

No doubt, a small or medium-sized country
cannot do everything, But at least, if it wants to
play its part in the community of nations, it can

&6

promote research and scientific applicationsinone

or several sectors. This applies on the economic

ievel, for a country whose technology is not up to
date will quickly be reduced to helplessness.

In a country where research workersarelack-
ing, and funds to be devoted to research activities
are in short supply, the determination of the objec-
tives and the content of scientific and technological
research, together with a research policy in the
context of a research programme, could be one of
the significant factors that would contribute to de-
velopment. -

Efforts to programme research activities on
the basis of their relevance for development ac-
quire a particular importance for different types
of research, The general social objectives of the
country give a first qualitative guide to where the
emphasis should be put in a science plan, In the
case of our country, the social objectives of the
greatest importance should be the ecconomic ones.
It follows that in our country, scientific research
should be planned in such a way that it makes the
maximum contribution to the rate of growth of in-
come per capita, This means that the main em-
phasis should be placed on research with defined
economic objectives, Our scientific activities
should give results which lead to desirable tech-
nological change; then we must assess whether
research and development work is necessary to
achieve the desired change., This is of course
only the first step in the operation. The next is to
determine that it is possible. That is to say, we
need to take into account the factors limiting the
size and character of the plan for science which
finally emerges. The most important of these con-
straints are:

1. The number of researchers available,

2. the financial resources available,

To obtain quantitative information on the total
research potential of Turkey, a survey was started
in 1963 by a pilot team sponsored by OECD andthe
Turkish State Planning Department. This project
was later taken up and continued by the Science
Policy Unit of the Research Council, The preli-
minary results of this survey are given inareport
by the Council published in 1965. The survey was
made in three different ways:

1. By sending questionnaires to directors of re-
search units and obtaining information about
the performances of such units,

2. By sending questionnairestoresearch person-
nel directly.

3. By collecting information about the research
expenditures of all the institutions, through
interviews and study of budgets,

A research unit is an administratively defined
unit which has a speciflic [ield of interest; examples
are departments or independent institutes in the
universities, research departments of various state
enterprises or of industrial firms, On the average,
a research unit employs seven researchers, The
total number of such research units is estimatedto
be about 400, Dhuring the survey, answers were



obtained from 254 research units, so the con-
clusions are believed to be quite dependable.

IFrom these 254 research units, 196 unitsare
in the higher education sector, 47 in the State sec-
tor and 11 in the private sector.

In this survey, answers have been received
from 2,100 researchers., Of those researchers,
1,600 are working in the higher education sector,
460 in the public sector and about 40 in the private
sector.

From these researchers, 19% are in funda~
mental sciences, 19% in engineering, 30% inme-
dical sciences, 32% in agriculture.

As the total number of all researchers is es-
timated to be around 4,000, the information ob-
tained from 2,100 answers is believed tobe fairly
indicative of the general characteristics of our
research personnel,

It is useful here to give some information about
research expenditures in Turkey.

The total expenditures on research and devel-
opment in 1964 are 213 million Turkish Lira, One
would like to know the proportion of basic research
in the total figure of 213 million Turkish Lira. It
is estimated that 20 million of it are spentonbasic
research, which makes about 10% .

To summarize our impression of the effects
of all negative and positive factors, in the near
future, we may state, that the worst times for re-
search in Turkey seem to be over, [IFrom now on,
in spite of all the difficulties, our research per-
formance will regularly improve,

For that purpose, we should work on a nation-
al science policy and for the science policy we have
to put down our objectives,
(a) The long-term objectives or the final goals of

our science policy may be stated in afewlines.
1. In fundamental sciences, to reach the capacity
for conducting productive research in all the main
fields of contemporary sciences. The level of re-
search must be high enough to receive international
recognition; scientists must be contributing stead~
ily to international journals in all the topical fields,
2. In applied sciences, to reach the capacity for
carrying out all the oriented or development re-
search needed for the solution of our technical
problems in national defence, health, industry,
agriculture, etc. which cannot be dealt with by a
slinple importation of lhe known techniques, Again
the success of this research must be measured by
international standards; for example, in agricul-
ture, research must be effective enough to enable
our production to reach standards (in quality and
volume) comparable to those in more developed
countries.

(b) Short-term objectives. Since our final goals
are rather far away and indefinite, we should
state some more specific targets. As our
short-term objectives, we settled the follow-
ing:

1. To evolve our universities into centres of

learning, where teaching and research are conduct-

ed on the same basis of equality, as is seen in the
well-known universities of our times; whereteach-
ing and research follow the development of modern
sciences quite closely and in fact contribute to

this development.

2, To ensure that the research institutions of the

public sector carry out research to the utmost of

their capacity and that this research is well co-
ordinated with the needs of the country, with the
work of the other institutes and that the resultsare
really applied.

3. To promote research in the private sector to

such an extent that all those companies which can

actually profit from the results of new applied re-
search and which can afford to allocate some funds
for this purpose either engage in research them-
selves or have it done by other institutions.

4, To train research personnel at all levels (sci-

entists, engineers, technicians) and as rapidly as

the supply of graduates of lower schools will allow.

To concentrate massive support on the training of

basic scientists in the beginning.

5, To establish independent national researchin-

stitutes for basic and applied research in fields

which have been rather neglected so far.

6. To create service and supporting facilties for

research, such as documentation centres.

7. To advise and help the Ministry of Education

in a continuous revision and modernization of sci-

ence education in the secondary schools; carryout
experimentation in this field.

8. To participate actively in a number of inter-

national research organizations and contribute to

the joint international research effort in proper
balance and harmony with the national programmes.

9, To have international research institutes or

advanced study centres established in the country

where researchers of all nations would engage in
fundamental research of the highest quality.

10. To promote the general understanding of sci-

ence in the country by various publications, con-

lferences and symposia.

I tried to give you some idea about the pre-
sent situation of scientific and technical research
and science policy in Turkey. There are some
weaknesses, but their are also signs that we have
a fair chance of putting them right.



12. UNITED ARAB REPUBLIC

B

When I first prepared my paper for this meeting,

1 was guided by what was given in a Unesco docu-
ment limiting the object of the study to thechanges
which have occurred during the last three yearsin
the national science policies. But we have noted
with satisfaction that the delegates have notlimited
themselves to this, thus giving us a more com-
plete picture of science in their own countries, I
am, therefore, going to follow suit in order to give
such a picture, but without going into details as to
the actual topics of research carried out in the dif-
ferent institutions.

Science in the UAR has started in the univer-
sities with all its classical faculties about 40 years
ago, and even earlier in some ministries such as
the Ministry of Agriculture, Industry, Public Works
and Public Health. True to tradition, the bulk of
the university research was of the basic type, while
that in the ministries was of the short-term nature.

In the universities, the research work is done
by the teaching staff and their post-graduate stu-
dents. In our five universities and the university
colleges, we have now about 140,000 students,
This is apart from about 45,000 in the higher tech-
nical colleges, About 10-15% of the students in
the universities are registered for higher studies.
In Cairo University alone, with 45,000 students,
we [ind 9,000 doing post-graduate work. Thoseof
them doing scientific research from a small army
of research workers who can achieve a fair amount
of results.

However, we can hardly say that there was in
the past any policy behind all this, The term "Sci-
ence Policy” has come to the forefront only during
the past two decades with the fundamental prin-
ciples underlying it,

The general definition given to the term "Sci-
ence Policy" in the resolutions and recommenda-
tions issued after the Meeting of Co-ordinators of
the Science PPolicy Studies in Karlovy Vary during
June 1966, is as follows:

""'Science policy consists of the sets of general
pguides, actions and organizational arrangements
through whiech countries undertake to develop

88

science - basic and applied - in harmony with their
economic, cultural and political circumstances."

This means that there might be ns many dif-
ferent policies as there are prevailing combina-
tions of economic, cultural and political conditions,
We here outline the science policy in the United
Arab Republic, together with the organs and insti-
tutions which are responsible for the execution of
this policy, and the manner in which it is executed.

Our present concept of sciencé policy and the
philosophy behind it came with the Revolution in
1952, but was crystallized out in our National
Charter ten years later, in 1962, This is how we
look on science and what it can achieve:

"If the revolution were to relinquish science
it would become a mere nervous outburst enabling
the nation to let off stearn, but it would not change
its stage.

Without science popular authorities may in-
flame the enthusiasm of the people, With science,
alone, can they hope to realize the demands of the
people."

This is how we look on science, but what are
the ends which will be served by the scientific
machinery? What will be our science policy? This
also was setin the National Charter when it says:

"Science for society should be the motto of
the cultural revolution at the present stage.

The scientific research centres are required
at this stage of the struggle to develop themselves
so that science would be in the service of society.
At this stage, science for its own sake is a res-
ponsibility which our national potentiality cannot
shoulder.

The achievement of the objectives of the na-
tional struggle will enable us at a further stage of
our development to make a positive contribution to
the world in the domain of science for its own sake."

These directions given in the Charter have
served as the broad outline of our science policy,
but the details and means of execution have been
through a number of stages of development. I be-
gin with a historical review which will serve as
the background of the present state.



From the very early days of 1952, it was re-
alized that the problems which have direct bearing
on the society cannot always be solved by the type
of scientific research which is carried out in the
universities. or ministry laboratories, Therefore,
it was decided to start on a big research institu-
tion, which was to be considered as the central
research laboratory of the State where research
will be directed to serve industry, agriculture,
public health and all matters related to the nation-
al economy. This big institution was the National
Research Centre which started to operate late in
1955.

It is a multidiscipline type of a research insti-
tute, where the chemist works next to the physicist,
to the agriculturalist, and so on, making use of the
common experience and common facilities. Fora
developing country with limited resources of ex-
perienced manpower and of funds, this has proved
to be a most uselul arrangement., 'The Centre has
five main departments:

1. physics,

2. chemistry and chemical technology,
3. earth sciences,

4. Dbiology and agricultural sciences,
5. medical sciences,

Each one of these departments has a number
of divisions, which in turnare made up of anumber
of laboratories which we call units, According to
plan, there are about 150 units in the Centre, out
of which about 80 are actually working at the pre-
sent time.

Together with these laboratories there is a
pilot plant in which laborator;' experiments are
carried out on a semi-industrial scale.

To serve these laboratories there is a Docu-
mentation Centre which has a central science 1i-
brary serving scientists in the National Research
Centre, the universities and other research estab-
lishments in the country. It runs a bibliographic
service, micro-film service and it is planned to
provide it with a scientific printing machine, Its
library has about 3,000 journals received by sub-
scription or exchange of publications and a fair
number of books which does not exceed 50,000,

There is also a Scientific Instruments Centre
which is well equipped to build up increasingly
complicated types of apparatus and which maintains
and repairs existing apparatus in the laboratories.
It also helps to build machines needed for the pilot
scale experiments. The total number of workers
in the Centre is 1,780, out of whom thereare1 ,300
engaged in research,

Now, if we go along with the historical review
of events in the scientific fields in fulfilment of our
science policy, we mention the creation of the Sci-
ence Council in 1956, This was an advisory body
whose function was to co-ordinate research work
between the different scientific organizationsinthe
country, During its fairly short life it was ableto
accomplish a number of valuable things, amongst
which was the start on a plan of research on a na-
tional scale.

In 1961, it was decided to create a Ministry
of Scientific Research in which was dissolved the
Science Council, and to which was affiliated the
National Research Centre (NRC) and a number of
research institutes which originally belonged to
the university ordifferent ministries, or which
emerged from existing laboratories at the NRC,

In 1964, there was created within the Ministry
of Scientific Research a new body which was called
the Supreme Council for the Promotion of Research
with two main functions. The first was to identify
the major research projects which have direct
bearing on the national production, and therefore
should be given priority, and try to mobilize all
the country's potentialities to solve the research
problems within these projects. The second main
function of the Council was to provide aid to any
serious research worker whose means are found
to be short of what he needs. We shall come back
later to these functions which were passed overto
another body, and follow our review of the organi-
zational structure of science and research.

As the Ministry of Scientific Research pro-
ceeded to execute its functions it was apparent that
the body which is to co-ordinate research v.vork
amongst a number of ministries should not itself be
a sister ministry, So, in 1965, a new body. was
created, directly responsibleto the Prime Mlmst'er,
under the name of ""The Supreme Council for Sci-
entific Research". We shalldwellalittlebitlonger
on the constitution and functions of this Council,
being the existing body responsible for the execu-
tion of the National Science Policy. )

The Board of this Council, under the chau-.-
manship of its President who has the ran.k' of min-
ister, is composed of the Under-Secretaries of
State’of the concerned ministries, for example,
the Vice-Rectors of the universities .and a number
of distinguished scientists. Its. functions .are.tl‘wse
previously set for both the Mimst.ry of Sc1er)1t1f1c
Research and the Supreme Council for thfs Promo-
tion of Research, These can be summarized as

follows: .
1. To prepare a plan of scientifi
on the National Development Plan.
2. To direct and follow up the research work con-
nected with this Plan.
3. To organize scient
4, To supervise the gr i
all means of encouraging scie_nt1f1c worke
5. To participate in organizing scientific confer-
ences, symposia and training courses.

6. 'To support scientific unions a}nd soc1et1fes,

7. To promote relations in the fields of science
with other countries. . )

In this general review, we have given in a
chronological order, the development o‘f theorgani-
zations responsible for science in the UAR, With-
in the broad outlines of our scientific policy, each
organization had its own system and its ways of
executing this policy and had geared its machinery
to fulfil its aims. There mighthaveoccurredsomc
slight differences betwceen the different systems but

¢ researchbased

ific publications,
anting of State prizes and
kers.
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the essence was always there, so we want now to
extract the main features of our science policy and
how it is executed, and sum them up in the follow-
ing way:
1. The philosophy behind our science policy is
that science should primarily serve the society.
2. The planning of scientific activities and policy-
making is the responsibility of one central body in
which all the organizations concerned with research
are represented. At present, this is the Supreme
Council for Scientific Research,
3. This body has its own laboratories which fall
immediately under its own supervision. These
are of two types: a multi-purpose type of research
institute which is the National Research Centre, and
a number of specialized institutes each dealing with
a certain field of research. There are 17 such
specialized institutes at different stages of devel-
opment; for example, the well established insti-
tutes for oceanography, building research, medi-
cal research, desert research and the observa-
tories., There are also a number of expanding in-
stitutes for standardization and metrology, petro-
leum, textile and metallurgy. The rest of the
institutes have their nuclei in the laboratories of
the National Research Centre, These institutes
are for bilharzia, opthalmology, for plant pro-
duction, animal production and ceramics. The
two institutes for electronics and transport are in
the process of planning,
4. A research plan is worked out to include a
number of priority projects which are directly re-
lated to the national economy and development;
we havenow 14, In order to ensure the mobiliza-
tion of all the human and material resources of the
country, each of these projects is split up into a
number of research problems to be tackled in the
different research institutes according to their pos-
sibilities. Thus, for example, the combat of cot-
ton pests is done at the National Research Centre,
the Ministry of Agriculture and the Faculties of
Agriculture, Similarly, with other priority pro-
jects, such as the combat of bilharzia, the High
Dam, water requirements, water desalination,
geological mapping and family planning.
5. The follow up of these projects isanother res-
ponsibility of this central body.
6. One importantfacetofthe science policy isthe
creation of a strong link between the researchla-
boratories and the industries which are served by
these laboratories.
This is achieved through anumber of channels:
to delegate some research workers to work part
time in industry;
to receive some scientists from industry to work
in the laboratories;
to create some research laboratories in certain
industries;
to keep continuous liaison with industry through
joint committees to discuss how industry canuti-
lize laboratory results, and in what way can the
research laboratories solve the problems of in-
dustry .
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7. Training of junior scientists takes a promi-
nent place in our science policy. Each year, a
number of young university graduates, between
300-400, are granted fellowships to work in the
N.R.C, or the research institutes, or evento help
scientists in the universities.

These fellowships run for one renewable year
with a maximum of three years. Thistrainingin-
cludes advanced lecture courses, the mastering
of certain techniques and doing research leading
to a higher degree. Training may be completed
abroad. -

Every year, a number of research workers
are sent abroad to finish their studies, The total
number for the whole country is about 5,000 at the
present time. This number is decreasing because
of the increasing possibilities in the research in-
stitutions in the country to grant the Ph,D, degree
in more fields of specializations, Missions abroad
are limited now to studies which cannotbe followed
in the country. Opportunities are open to holders
of Ph.D, degrees to go abroad for fairly short
periods to broaden and widen their experience.

8. Realizing the very important réle of docu-
mentation in the promotion of scientific research,
it is our policy to continuously strengthenthe exist-~
ing Scientific Documentation Centre,

9. The same policy is adopted with the existing
Scientific Instruments Centre for which expertaid
is received from Unesco. .

Concerning the research budget, it would be
difficult to give an exact figure representing our
total expenditure on research carried out in the
different research institutes and thoselaboratories
belonging to the universities or government depart-
ments, where in most cases the research budget
is not separated from the general budget. Insome
cases, this is beneficial to research as it can be
provided with all the funds which are needed, but
in other cases, research cannot find the needed
funds, There is also research for the national
security whose budget is notknown, Allthis makes
it difficult to give an estimate of the research bud-
get, and consequently its relation to the general
budget or national income or expenditure,

Butinthis connexion, I wouldlike to mention that
inlastyear's session of parliament, it was discussed
the allocation of 1% of the total profit of industry to
research which maybe carried outinthe industry
laboratories, in the universities or in the research
institutes. This is expectedtobe passedthis year,

In conclusion, I would like to add in thiscon-
nexion, that our figures given for expenditure on
research should not be compared with those given
for big countries. As developing countries, we
donot carryoutbig research requiring prohibitive
equipment and expensive experiments, Weare
to reach good results in useful fields with much
less expensive equipment and smaller salaries.

1 wish to say that in spite of what has been
achieved duringthelast 15 years, we are well aware
of the fact that we still have along way to go, and that
more effort must be devoted to reach our geals.
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Ejnar Munksgaard Ltd., Pragy Boulevard 47. K8aennavn S
Libreria Dominicana, Mercedes 40, apartado de correns 636, Santo Dominao.
Casa de In Cultura Ecuatoriana, Nicleo del Guavas, Pedro Moncayo v 9 de Octubre, casilla de corteo 3542
GuavaqQuin.
Eibreria Cultural Salvadorenn, SAN SaLvADOR.
International Prrs« Agencv, P.O. Box 120, Aptis ARana
Akateerninen Kirjakaupps 2 Revkuskatn Heeasm
Librairie de "'Unesco. place de Fantenoy Paris-y2. CCP 12504-40
Libewrie ] Beeage, rue Lavorr. 1P, 208, Font-pr-Fravce (Mariviaue).
R. Oldenhourg Verlay, Unesco-Veririeh fiie Deuterhland  Rosenheimerutrasse 143. MOvcne
Mecthodist Brak Depnt Lid., Atlaatic House, Cammeicial Sireet, P.O. Rox 100 Cﬁrz_Can
Libr H. Kauffmann, 28, rue di Stade, Aruiknes: Librairie Elcftheroudakis, Nikkis 4. Avirese
Camisidn Nacional de Ia Unesco. 6.8 Callr 9.27. zona t, GUATEMALA.
Librairic ' A la Cargvelle’ 16 rue Roux. B.P. r11] Porr-ar-Pance.
Librerfa Cuoltural, apartado postal 48, ThatcI0ALPA D.C
Swindon Bouk Ca. 64 Nathan Read, Kowtnos .
Akademini Konvbrdnoll, Vaci u 22, Buoarest V. Allami
l_(onvl'-lenculo Vallalat, P.Q. Box r'uo. anD.API-EI'.
Snocbiigrn Jansson & Co. H.F., Halmantraeti 0, RevKjavic . .
Orient Longmans L.td.: 17 Chiltaranjan Avenue, CateutTa 13: Nicol Road, Dallard Estate, Romeay 13
16a Mount Road, Mannas 2: Kanson Honse, 1/21 Aaf Ali Road, P.O. qu_gBG. New Dm._m ' " i
Sub-depotc: Tndian Natinnal Cemmission for Co-operation with Unesco, Ministry of Education New Dmmt 3:
Oxford Dank & Stationery Co.: 17 Park Street, CaLcutta 16: and Scindia House, New Devin.
E.T.N. ‘Permata-Nusantara’, ¢fo Department of Cnmmt‘rcs‘.i ,quj?I:ngNu!m‘un' DJAKARTA.
ommission nutionale iranienne pour I'Uncsco, uvenue du Musée, Teigran. . i
i\‘HKl‘nlir't Bookshop. ,\I-Rnnlui:rglrecl. Nagupan: University Bookstore, Univensity of Baghdad, P.O. Hox 12,
AGIDAD.
The National Prese, 2 Wellinglon Road. Ball\bridge, Dunies 4. L - v
Emanuel Brown formerly lllu':l\slcin'l Dookstorcs: 93 Allenby Road and 48 Nahlat lenjamin _3["""'" Tee Avev.
Libreria Commissionarin Sanseni S.p.A.. via Lamarmora 45, casella pustale 332, FraEnze: Libreew |
Internazionale Rizzoli. Galeria Calonna, Lareo Chici, Rosa: Libreria Zanichelli, Piazza Galvan 10y,
UnLogaa: Hoepli, via Ulrico Tloepli 5. Mitava; Librairie frangaise, piuzea Castello 9, Tomno.
Centre d'¢ditian et de diffusion ufricaines, hoite postale 4541, AmngAN PLATEAU
Sangster’s llook Room. a1 Harbuour Strect. Kivaston.
Maruzen Co. Ltd., 6 Tori-Nichome, Nibbonbashi, P.Q. llox Gos, Takyo Central, Toxvo.
Josweph T Dahaus & Co.. Dar-ul-Kutub, Salt Road, M.O. Nox GR, AumaN.
ESA Hookshop, 1.O. llox 30167, Namront. .
Korean National Commission for Unesce, IO, Box Central 11y, Srour.
The Kuwait Dookshop Co Ltd., P.O. Tlox 2942, Kuwait.
Librairics Antoine, A, Naufal et Fréres, B.I*. i35, HevaouTn.
Cole & Yancy Bookshops Ltd., INO. Dox 286, Mosnrovia.
Oricnt Nookshop, P.O. Box 255, Trirous.
lliurnr:m Trust Req., P.O.I% 5.|Sl:lllAANL
ibrairie Paul RBruck, 22 Grande-RRue, Luxeunoura. » R ) )
All publications: Commission nationale de la République malgache, Ministére de 1'Education nationale,
TANANARIVE, L . . ionale, T CARIVE
For * The Courier’s Service des @uvres post ct péri-scolaires, Ministére de | Educnunn.m'nmn ¢, TANANA N
Federal Publications Ltd., Times House, River Yalley Road, Sixoarore; Pudu Building (ard floor),
110 Julan Pudu, Kvara Luovrua
Sapienza's Library, 26 Kingsway, VALLETTA,
Nalanda Ce. Ltd,, 30 Dourbon Siceer, Pont-Lovis.
LEditorial Hermmes, Ignacio Mariseal 41, México D.F.




Monaco
Morocco

Mozumbique
Netherlands
Netherlands Antilles
New Caledonia
New Zealand

Nicaragua
Nigeria

Norwuy
Pakistan

Paraguay
Peru
'hilippines
Poland
Portugal
Puerto Rico
Southern Rhodesia
Romania
Sencgal
Singapore
South Africa
Spain

Sudan
Sweden

Switzerland

United Arab chubhc
United Kingdom

U.S.A.
Uruguay
Venczucla

Viel-Nam
Yugoslavia

British Library, 30, boulevard des Moulins, MonTE-CARLO.

Ail publications: Libraric * Aux belles images’, 281, avenue Mohammed V, RaBat (CCP 68.74). For * The

Courier® (for trachers): Commission nationule marocaine pour I'Unesco, 20, 7enkat Mourabitine, Rapat

({CCP 307-63).

Salema & Carvallio Ltda., caixa postal roz, Beika.

N.V. Martinus Nijhofl, Lange Voorhout, g "s-Gravennaoce.

G. C. T. Van Dorp & Co. (Ned. Anl.) N.V.I WirLetemstap (Curagao, N.A.).

Reprex, avenue de la Victoire, Immeuble Painbouc, Noumga.

Government Printing Office, 20 Molesworth Street (Private Bag), Wel LinaToN: Gavernnient Bookshops:
Auexrann (P.O. Hox 5344): Curistenunren (P.O. Box 1721): Duxrmin (P O. Dax 1104).

Librerln Cultural Nicaragiiens<e, calle 15 de Septiembre y avenida lolivar, apasriadn n.® 807, NMaNaGUA.
CMS {Nigeria} Bookshops, I"O. Dox 174. Lacos.

All publications: A, S. Bakhjornet, Lille Grensen 7, Osuo.

Ior = The Courrer”: A. S. Narvesens Liucraturjeneste, Box 6123, Oswo 6.

The Weat-Pak Peblishieg Co. Lul., Unesco Publications House, P.O. Box 374, G.P.L.,
Showenams: Urda Bnzaar, Lavoue & 57-50 NMurree Highway, 1/6-1, laLaMAnaD.
Agencia de Librerias de Salvador Nizza, Yegros, enire 25 de Mayo y Mcal. Estigarribia, Asuncion
Disteibuidora INCA S.A., Emilio Altahus 470, apartado 3115, Lima,

The Modern Buok Co., 508 Rizal Avenue, P.A). Bux 632, Ma~NiLa,

Osrodek Rozpowzechniania Wydawnictw Naukowyeh PAN, Palac Kultury i Nauki, \Warszawa

Dias & Andrade Lda., Libraria Portugal, rua do Carmo 70, Lispoa.

Spanish English PPublications, Elcanor Roosevell 115, apartado 1912, HaTo REv.

Textbook Sales (PVT) Ltd., 67 Union Avenue, SaLisouav.

Cartimex, P.O. Box 134- 135, 3, rue 13 Decembrie, Ducunesti. (Telex: 226.)

La Maison du Livre, 13, avenue Roume, B.I". 20-6o, DAkAR.

Ser Malaysia.

Van Schaik's Bookstore (Pty.) Ltd., Libri Building, Church Street, P.O. Box 714, PRETORIA.

All pubiications: Libreria Cientifica Medinaceli, Duque de Medinaceli 4, Mabrin 14,

For ' The Courirr’: Ediciones Ibcroamericanas $.A., calle de Onate 15, MaDRID.

Al Bashir Bookshop, P.O, Box 118, Kitartous

Al pul:limliam: AJB. C. E. Fritzes Kungl. Hovbokhandel, Fredsgatan 2, Stocxitous 16.

For * The Courier': The United Nations Association of Sweden, Vasagatan 15-17, Stocknowu C.

Europa Verlag, REmistrasse 3. Ziirici; Libraric Payot, 6. rue Grenus 1211 Genive 1.

Librairie Internationale Avicenne, Boite Postale 2456, Dastas.

Dar cs Salaam Dookshop, P.O. Box 2778, DAR E3 SaLAAM,

Suksapan Panit, Mansion 9, Rajlamnem Avenue, BANoROK

Librairie Hachette, 469 Istiklal Caddesi, Beyoglu, IstaNnuL.

Uganda Boakshop, P.O. Box 145, KaMpaLA.

Mezhdunarodnaja Kniga, Moskva G-200.

Librairie Kasr El Nil, 3U, rue Kasr El Ni), Le CAIre. Sub-depot: La Renaissance d'Egy'pu: o Sh, Adly

Pasha, Catro (Eﬂ'ypl)

H.M., Stationery Office, P.O. Box 569, Lonpon, S.E.1; Government bookshops: London, Belfast, Birmingham,
Cardifl, Edinburgh, Manchester.

Unesco Publications Center, 317 East 34th Strect, New York, N.Y. 10016,

Hector D'Llia, Representacién de Editoriales, calle Colonia 1060, MoNTEVIDEO,

(l_?ll'UVI:'\l avenida Libertador, Qta. ‘DIPUVEN', Urb. Los Caobes, apartado de corrcos n.° Iouu
ARACA:,

For tingle copres of* The Courier':
Pasa

Librairie Papeterie Xuau-Thu, 1B5-1a3 rue Tu-Do, B.I". 283, Satcon
Jugoilovenska Knjiga Terazije 27, Beookan.

L.anoke,

Press Agencias S.A,, Edificio El Nacional, apartado 2763, Caracas. Cable:
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