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I. ORGANISATION DU COLLOQUE

Ouverture et duree du Collogue ■

Le Colloque regional sur 1'utilisation de la science et de la tech

nique pour lo developpement en Afrique, organise par la Commission econo-

mique dee Nations Unies pour 1'Afrique (CSA) et 1'Organisation des Nations

Unies pour 1!education, la science et la culture (UNESCO), a eu lieu a la

Maison de 1'Afrique, L Addis-Aboba, du 5 au 16 octobre 1970.

Lo Colloqiv. a ete ouvert le lundi 5 octobre, a 15 heures, par M, Prosper

Rajaobelina, Secretaire executif adjoint de la CEA, qui a invite les

participants a observer une minute de silence en memoire du regrette

President do la Republique arabe unie, M. Gamal Abdel Nasser, qui fut un

grand Afrioain et un grand dirigeant.

Los participp-nts ont observe une minute de silence.

I", Raja.obelisa a alors ouvert la seance en p^enant la parole au nom

de la CK;.. Vn discours a ensuite ete prononce, au nom de l'UNESCO, par le

Chief Olv I"b--.];un- Di::octeur du Poste scientifique hors-siege de 1'UNESCO

pour l'Ai'riquo. Les textes de ces discours sont reproduits en annexes I et

II au prosont rapport„

Part ic i pc1.tion

Acsista.io'it e.u Colloque 33 participants venant de 20 pays africains

et ?.S observateu..-s onvcyes par les organisations internationales. La liste

dos ;pa.rtic?.pant3 et don observateurs est donnee a 1'Annexe III.

A 1 fAnn3.m IV, on trouvera la liste des documents qui ont ete retnis

auz pa::ticipantGe Ces documents ont ete repartis en documents de travail

(serio TCP), documonts de reference (serie BP) et rapports des pays (serie CR)

Plusieurs notes d'information (serie INP) ont egalement ete etablies a

1!intention doo participants.

langues do. travail du Colloque etaient 1'anglais et le francais*

J
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Adopt ion de 1f ordro du^J\ our ot format ion des

groupes de travail

Les participants ont adopte l'ordre du jour (document S&T/SYMP/lKP.2)

ainsi que la methods do travail proposee par le secretariat (document

S&T/WP/l/ftev.l)e Ces douz documents sont reproduits aux Annexes V et VI

du present rapport«

Les questions,dont ov>+- ete saisis les participants au Colloque

etaient les suivantes:

(i.) Elaboration do la politique et planification dans

le domed no de la science et do la technique;

(ii) Ressou.rces humainos pour le developpement scientifique

et tech,n.icue ;

( iii) Cr ■jr.ti'^.i cil infrastructures pour li doveloppenent;

(iv) Re"Bcurcos naturellos: inventairo3 recherches et mise

1 en valc-ar;

(v) Rccbcrcho ct developpcnon^ industriels.

(vi) Cooperation ^e^ionalo. r1.aru3 le domaine de la science et

de la t^^hnipuo.

ApijG avoir Vi;^ procentee^ on seance pleniere, toutes ces questions

ont etc Gxaniirao"! pD.Mfj '\ fond pr-.^ cuatre 5irouj_>eG de travail qui se sont

repartis la !r-?,ch/. corr.o r.;uiJ::

Groupo : c'.e tre.var.l I

Question "(i) Ela"bo-'£-.tio:a de la politiquo et planifioation

dai:c. le combine de la acier.ee ot de la technique;

(ii) Rn:oo".::ces humaines pour le developpement

ocientr.fiaue et technique.

Groupe.de travail II ■

Question (iii) Creation dfinfrastructures pour le

doveloppomont,

Groupe de travai 1 JJLI_

Question (iv) Ressourco? naturslles: inventaire, recherches

ct rr.iS'? en valeur;

(r) RecheT-cho et developpement industriels.
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Groupe de travail IV

Question (vi) Cooperation, regionale dans le domaine de

la science et de la technique,

.. La liste des participants dans les- groupes de travail est

donnee a 1'Annexe VII.

Personnel au service du Collogue

Ont ete elus membres du Bureau les participants suivants:

(a) Seances plenieres:

President: M. Maiconnen W. Amlak (Ethiopie)

Vice-Presidents: M. Ousmane Fall (Senegal)

M. S.L. Okec (Ouganda)

Rapporteur-General: M. A.A. Elagib (Soudan)

(b) Groupes de travail

Groupe Is Presidents M. E.N, Ukpoma (Nigeria)

Rapporteur: M.H. Traore (Haute-Volta)

■a Groupe II: President:.. M. L. Ngugi (Kenya)

■ ■ . Rapporteur: M. G. Gahamanyi (Rwanda)

Groupe III: President: Dr. A. Guessous (Maroc)

Rapporteur: Dr. M.S. Shanta (Libye)

Groupe IV: President: Dr. Ahmed Bouraoni (Tunisie)

Rapporteur: M. K.G. Kilewela (Tanzanie)

(c)-Representants de la CEA et de 1TOTESCQ

CKA - Dr. Aderaola Banjo

UNESCO - Dr. Chief Olu Ibukun

(d) Secretariat de la conference

M, T.S. Karumuna - CEA

Dr. Harry Lustig - UNESCO

M. Albert Mensah - CEA

Dr. A. Picasso de Oyague - OTESCO
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Presentation des Rapports des pays

Les rapports des pays furent presentes aux seances plenieres les

troisieme et quatrieme 'jours du Colloque. Le rapport de la Sierra Leone

a ete distribue aux participants mais n'a-pas ete presente a la discussion,

le delegue de la Sierra Leone attendu au depart n'etait pas arrive pour"la

reunion. Un certain nombre de delegues des pays ont fait une presentation

orale et ont promis de faire parvenir des documents Bcriirs dans le-but- de-

redaction du: rapport sur le Colloque. Les rapports des pays ont permis a

tous les participants d'avoir une idee generale sur la situation concernant

1'utilisation de la science et de la technique dans les Etats Africains

represented au Colloque.

Les rapports des pays sont reproduits en Annexe VIII de ce rapport.

Documents de reference

Les documents de reference ont ete tout d'abord des documents pour

lfinformation generale sur les questions speciales. Un total de dix

documents ont ete presentes individualement par leurs auteurs et des

representants de plusieurs organisations au cours des reunions des group»s

de travail et furent pris en consideration au^ cours des discussions relatives

a ces sujets. , -
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II. QUESTIONS EXAMINEES PAR LE COLLOQUE

1. ELABORATION DE LA POLITIQUE ET

PLANIFICATION DANS LE DOMAINE -

. . . . . DE LA SCIENCE ET SE LA TECHNIQUE

;•>.■' Le.debat sur cette question a ete tres anime. Les participants se

sont-itout d'abord demandesr quelle devrait etre la substance de la politique

scientifique en ■Afrique. Telle qu'elle a ete pratiquee jusqu'ici, la

politique en Afrique en ce,domaine. a surtout porte sur l'expansion des

activites de la recherche. Les participants ont estime toutefois que ce

dont l.fAfrique a besoin, c!est la politique pour l!investissement dans les

activites corrmo celles mentionnees ci-dessous:

- le renforoement dos ressources en rain-d:r ocuv^e Kati^aale eoientifique et

■ technique (y compris la formation et les carri-eres des travailleurs

ecientifiquos et techniques, la realisation des conditions favorables

a la croat-ivite, etc.);

- la repartition des ressources humadnes et financieres destinees h

la recheroiie et au developpement experimental (R & D) ,* ainsi q

/ activitoB soientifiquo3 et technologiques connexes;

- 13 renforcemont de 1'infrastructure nationale des institutions

scicntifiquos■et technologiquos;

- le renforcenent du reseau national des services de caractere

scientifiquo ot "^o

■■

--I1 expansion .den programmes nationaux de recherche et de developpement

experimental (R & D)j

- la cooperation Internationale dans le domaine de la science et de

la

- le tra.nsfert des techniques.

A ce cujet, leR participantn ont estime, toutefois, que le contenu des

politiques en matiero" scientifique et technologique, elaborees au niveau

national devrait', en Afrique comme ailleurs, etre adapte de'tres pres aux

besoins du pays concerne et devrait tendre vers la determination precise des

activites et secteurs, II ■ 6ta.it evident que les priorites variaient d*un

pays a l!autreP Certainc participants ont estime que la politique scientifique

devrait tout d'abord tendre a resoudre les problemes de la formation pro-

fessionnelle de la main-d!oeuvre scientifique et technique. Une telle

politique devrait a'assurer quEun equilibre convenable soit maintenu entre

la formation des tschnicien^ et celle des specialistes hautement qualifies.
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Quant a, 1!elaboration de la politique scientifique et technique a

1!echelon national pour permettre 1'utilisation au maximum de la science

et de la technique pour le developpement de l'Afrique, certains participants

etaierit d'avis que cette elaboration devrait etre la responsabilite d'un

cbriseil de politique nationale scientifique et technologique, cdmpreriant

des representants de I1organisme national de planification economique ainsi

que de tous les'ministeres interesses, les representants' des univefsites et

institutions chargees de la formation technologique, les representants de

la cotnmunaute scientifique et technique et ceux des principaux secteurs

d'activites economiques. Ge conseil devrait etre au-dessus de tous les

minis£er.es. tians^le statut et relever directement du Premier Ministre ou du

Chef de l'Etat. D'autres participants etaient d!avis que 1'organe charge

de la planification scientifique et technologique dans le but du developpement

devait etre place sous la tutelle de l'organisme national de planification

economique. L'organisme pourrait tputefois etre aide par le conseil ou

commission de la politique scientifique et technologique qui devrait be*neficier

de la plus large autonomie possible. Tous les participants ont estime que

quel que soit le mecanisme choisi, chaque pays devrait avoir les moyens

d'elaborer sa. propre politique scientifique et technologique.

Quant au choix entre la recherche fondamentale et la recherche appliquee,

et de leur caractSre necessaire de pertinence a, l!egard du developpement,

1!opinion generale fut qu'il n^y a pas dfincompatibility entre recherche

fondamentale et recherche appliquee. Les deux sont necessaires puisque

complementaires. Cependant, les participants ont estime qu'il serait

souhaitable de mettre un accent particulier aurla recherche appliquee et

orienter la recherche sur des problemes nationaux. La recherche appliquee

devrait s'occuper des problemes actuels, et la recherche fondamentale des

problemes d'avenir. Les participants ont estime que les pays d'Afrique ne

devraient pas perdre de vue leurs propres possibilites,. c'est-a-dire qu'ils

devraient se concentrer sur ce qui etait dans leurs possibilites et ne pas

-toucher a certains domaines par pur souci de prestige. En ce qui concerne

la recherche fondamentale, il faudrait e'occuper de l'obtention des donnees

de base en vue du developpement (par exemple, de lfevaluation des ressources
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naturelles). Certains participants, par contre, ont estime que le choix

des programmes de recherche etait conditionne a la possibility du pays de

controler son propre developpement dans tous les domaines; il serait

souhaitable, a cet egard, que la recherche fbndamentale puisse eventuellement

beneficier des regroupementa re"gionaux.

Abordant la question du transfert de la technologic, 1*opinion gerierale

des participants fut que'les pays africains devraient, tout en important

les connaissances scientifiques et technologiques au maximum, veiller a

leur accumulation et fixation sur place dans leurs propres institutions et

personnels locaux, (Problemes de la formation des homologues des experts

etrangers et du developpement des institutions locales). Le transfert de

la technologie suppose un choix, et si I1elaboration au niveau national, la

collaboration avec l'etranger devrait perraettre un transfert rationnel et

organise de la technologie par 1!action des consultants.

Certains participants ont ete d'avis que les pays d'Afrique devaient

prendre en consideration leurs propres objectifs, avangant progressivement et

aussi rapidement que possible par I1application des techniques deja existantes,

au lieu de sauter de plein pied dans des techniques d1avant-garde. Les

scientifiques africains devraient neanmoins faire preuve d1initiative et

d1innovation dans certains domaines d'un interet special ou ils auraient une

competence particuliere.

Le Colloquea ensuite considere la question de savoir si les pays

africains devraient entreprendre de creer dans tel ou tel domaine technique

particulier des "instituts d'innovatioh" charges d'envisager tous les aspects

decoulant de la recherche, y compris la mise au point expe"rimentale, les

services techniques, 1'analyse des marches, la formation, le financement et

les moyens d'execution de la recherche. A ce sujet, certains participants

ont estime que ce qui pose des difficultes en Afrique ce n'est pas seulement

de mettre au point des techniques nouvelles, mais aussi d'executer des pro

grammes. La creation de centres specialises tels que les instituts

dfinnovation est un probleme specifique qui concerne les pays developpes,

Les instituts de recherche devraient tendre a resoudre les problemes actuels.

tEytt^WWW^WJ^BgjtMJEiMiHmg^^
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D'autres participants ont donne des arguments contre la creation de nouveaux

institute en attirant l'attention sur la possibility d'une cooperation au

niveau regional (par exemple, interuniversitaire). A leur avis, il conviendrait

de rentabiliser oe qui existe. .

Certains participants ont mentionne l'interet que pourrait presenter pour

1'Afrique la creation destitutions semblables au Centre international de

physique theorique, a Trieste, dans d!autres domaines de la recherche

fondamentale et appliquee. Le systeme des professeurs associe"s en pratique

a ce Centre donne un moyen effectif d'assurer la cooperation des scientifiques

des pays en voie de developpement et de les mettre en rapport immediat avec

les tendances les plus modernes de la recherche scientifique. Sans nier la

possible utilite d!une telle raesure, d'autres participants ont estime qu'il

faudrait des etudes trfes approfondies avant toute initiative en ce sens.

D'ailleurs, meme si le systeme de Trieste,etait retenu, peut-etre faudrait-il

qu'en Afrique on se concentre sur la recherche appliquee.

Plusieurs participants ont signale que des decisions sur la creation

d'instituts d1innovation, ou du genre de celui de Trieste, seraient grandement

facilities par 1!evaluation, a intervalles periodiques, du potentiel

scientifique et,technologique de chaque pays de 1!Afrique. Us ont estime

que des efforts.devraient etre continuee en vue de l!6tablissement d'inventaires

du potentiel scientifique et technologique.

Tournant leur attention vers une question connexe, plusieurs participants

se sont detnandes jusqu!a quel point les pays d'Afrique etaient en mesure,

face au developpement galopant de la science, de prendre des decisions valables

quant a la formation de ces scientifiques et quant aux recherches qu'il convient

d'effectuer. Us ont estime qu'une action devrait |tre entreprise par les

organisations internationales concernees, tendant a mettre a la disposition

des Stats africains des informations succinctes sur les tendances de la

recherche scientifique mondiale susceptible d'etre utilisee ou d'affecter

1'Afrique. .

Sur la base de ces debats, les participants ont formula un certain nombre

de recommandations qui sont rassemblees .a la partie III de ce rapport ensemble

avec les recommandations faites sur toutes les autres questions discutees.
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2. RESOURCES HUMAIN3S POUR LE DEVELOPPEMEHT

. SCIMTIFIQUE ET TECHNIQUE ■ •

Les debats engages apres la presentation des documents de travail ont

porte sur deux points suivants, a savoir:

(a) education et formation;

("b) utilisation des ressources humaines scientifiques

et techniques dans les organisations gouvernementales -

et dans,les secteurs prives.

Education et formation

L'avis des-participants etait partage* a. propos des differentes questions

qui se posaient quant a.1'utilisation optimale des ressources humaines -en

Afrique.

C'est ainsi que certains participants ont estime que des previsions

d'emploi rie pourraient etre faites que si une veritable planification en

matiere de formation scientifique et technique existe dans le cadre de la

planification nationales la formation technique devant tenir compte des

industries deja. existantes et a creer, des richesses du pays, et devant

etre faite en Afrique. Toutes garanties doivent etre prises pour que

l'etudiant travaille dans le domaine de la formation recue.

Quant a I1orientation des jeunes vers les etudes scientifiques et

techniques, oertains participants ont ete d*avis qu'elle doit etre ~base*e

sur un systeme d'octroi des bourses selon les secteurs prioritaires du

developpement economique- D'autres participants au contraire ont exprime

qu'un tel systeme ne servirait qu'a, favoriser les categories d'etudiants

economiquement aises, et ne resoudrait pas le probleme de fond pose par

le marche du travail., Une education adequate dans le domaine de la science

et de la technique cLevrait etre entreprise depuis les classes primaires.

Hormis ce travail d1education de base, des campagnes de vulgarisation

de la ■science et de 14 technique et des debouches qu'elles offrent, aupres

des eleves, contribueraient a augmenter la condition des disciplines .

scientifiques et techniques.
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Se penchant sur le probleme de la "fuite des cerveaux", les

participants ont etu d(un-avis commun quant aux mesures susceptibles de

contribuer a. la solution de ce problene:

- revalorisation de la fonction des scientifiques et technologues,

amelioration de leurs traitements. par I1 elaboration de statuts

particuliers pour leur eraploi;

- encouragement, par 1g gouvernem^nt da carrieres scientifiques

et techniques, on particulie?? en ame*liorant autant que possible

la formation sur place; . . .

- utilisation rationnelle des- scientifiques et technologues. •. '

Abordant le probleme dv. contemr de l'enseignement scientifique et

techniquo dans les univorsi+os africaines? les participants ont estime

que cet onseigner/.^nt doit permettre aux eleves de connaitre a fond les

realites .socio-pconoraiques du-pays, ain3i que lfenvironnement. L'ensei-

gneraent technique dovrait fair.e partie integrante de 1'enseignement de

base, : ■ :

En matiors d^ prevision de main-d:oeuvre? "lfopinion generale est que

les previsions des plan de o.S "'Oloppempnt doiven^ inclure des estimations

sur le minirmam necossaire do riwin-ct'oouvre qualifioe: nombre requis dans

oh.aque c-omainc ds la science, ot de la teebnioue;, ' .

Un participant 3:est refefe a" certaines etudes qui avaient deja ete

faites a cet e^;ard: par e^emple", un des documents dTinformation du colloque—'

fait ressortir uno correlation entre (a) le nombre d!ingenieurs, et

(b) le niveau ds d9V3loppems!nt des divers paySn Cette etude suggere un

miniranai de 150 a 200 ingenieurs par million d*habitants comme etant le

rapport minimum neccssaire pour le demarra^e economique. De's correlations

semblable's devraient etre faites pour d'autres professions, comme moyen de

pallier aiiz difficultes rencontrees lors de 1 etablissem'ent des previsions

de main-d'oeuvro dans les, pays en voie de developpement, ou l'inventaire des

—'Document S&T/Bp/6e Extrait d'une otude faite a 1Tinstance
du Ministers de la planification du Soudan.
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ressouroes naturelles et d'autres elements requis pour la planification

sont parfois incomplets ou.inexistants. - ..

Utilisation des ressources humaines dans les

organisations gouvernementales et dans le secteur prive

A la lumiere des documents de travail et des defeats, il apparait

que la caracteristique essentielle quant a la repartition des travailleurs

scientifiques et techniques est que celle-ci n'est pas fondee sur les

besoins tres urgents des pays qui doivent ameliorer, le plus rapidement

possible, I1agriculture et developper le secteur industriel et agro-

industriel de l'economie.

On peut aussi noter qu'au sein des gouvernements, le pourcentage de

personnel et techniciens par rapport au personnel administratif et aui

cadres d'ezecution, reste insignifiant. Pour les services techniques, les

gouvernements africains ont generalement recours a des firmes de consultants

et a 1*assistance technique, ce qui implique des frais eleves et un rendement

aleatoire.

A ces considerations s'ajoutent d'autres qui influent negativement sur

le recrutement, la repartition et l'efficacite du personnel scientifique et

technique dans la fcnction publique.

II ressort de tout ceci que dans de nornbreux pays africains, les

conditions d'emploi de scientifiques et techniciens ne sont pas tres

interessantes par rapport aux conditions d!emploi de leurs homologues des

services administratifs, la raison essentielle etant que la valeur des

cadres scientifiques et techniques n'est pas suffisament appreciee.

Abordant ensuite 1'utilisation des scientifiques et techniciens dans

le secteur prive, certains participants ont estime qu'il etait necessaire

de confier la formation professionelle au secteur d'activite interesse.

D'autres participants ont par contre ete d'avis que la" formation pro-

fessionnelle ne doit pas etre completement laissee aux secteurs prives,

mais en partie relever du gouvernement vu que maintes entreprises etrangeres

etablies dans le pays seront peu disposees a entreprendre une telle formation.
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3- CREATION D*INFRASTRUCTURE POUR LE DEVELOPPMEHT

Ce sujet a ete divise en deux parties aux fins de lfexamen.

A. Infrastructure de la science e.t. de. Xa-.-t.e.chniq.ue; ...'■'.:.-. !...■' . ■ . ■•

Aspects educatifs

Dans le cadre des debats. sur 1'.infrastructure, le premier des aspects

examines a ete 1!aspect educatif. . De nombreux participants ont estirae que

les documents de travail sur ce point ne portaient pas une attention ■

suffisante a ^education pre-universitaire, d'une- part, et a I'education .

des adultes, d!autre part, en tant que parties fondamentales de I1infra

structure de 1!activite scientifique et technologique• De l'avis de ces

participants, la preparation pour la science devait commencer des l'enfance.

De meme etait-il necessaire, pour faciliter 1!insertion de la science dans la

vie des pays en voi'e de developpement, d'agir sur la mentalite des adultes

par 1!education et les moyens d!information.

Dfautres participants ont preconise qu!une plus large place soit dpnnee

a la science et la technologie dans les curricula a tous les niveaux; et un

participant a mentionne le besoin d'accroitre la production de livres

scientifiques et technologiques en_Afrique et pour l'Afrique. De m^me, des

participants ont souligne le besoin que I1education des scientifiques et

technologues aille de-pair avec . ■

(a) une formation ethique, qui suscite parmi ceux qui ont eu le

privilege d'facceder a 1'enseignement moyen ou superieur

une veritable conscience de ce qui est le service desinteresse*

et dont le' "bien de le, nation est le but principal;

(b) une formation approfondie quant aux realites socio-economiques

nationales;

(c) une plus large place aux travaux pratiques et aux stages dans

1'agriculture, l'industrie, etc, ,■ . . t;
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A ce dernier sujet, il a ete signale que si la situation paraissait

satisfaisante pour-les etudes de medecine (car il ne pouvait pas en etre

autrement), cela n'etait pas le oas pour la formation d'ingenieurs. On a

cite l'exemple d'un pays africain, ou des accords avec les entreprises

visent a donner un emploi aux etudiants ingenieurs pendant leurs etudes.

Des opinions ont ete emises en faveur des cours qui comportent des periodes

d'etude et de stages alter es (dit de type "sandwich"). On a par ailleurs

suggere que les enseignements de caractere pratique soient accrus

considerablement au sein des facultes de lettres et de sciences,

Un debat anime^-a eu'lieu au sujet de 1'equilibre qu'il convenait de

rechercher dans-l'enseignement agricole par rapport a laformation industrielle.

A la fin^de ce debat, les participants ont estime qu'il ne s'agissait pas

dfopposer l!agriculture a l'industrie,.fca&s d'une question d'opportunite.

L'objectif devrait etre la croissance equilibree. Selon leurs cas

particuliers, certains pays auraient a un moment donne des._.pj:lQri.le6..-.

particuliere.s, susceptibles d'evoluer. Ce qui convenait, c'etait de

satisfaire les priorites du moment., dans une optique evolutive.

Abordant le-sujet de savoir si une attention accrue devrait etre donn^e

a 1!education de niveau moyen par rapport a 1'education superieure^ les^

participants ont ete unanimes pour dire que les efforts de developpement

universitaire devraient etre poursuivis.' En me"me temps, le besoin le plus

pressant dans la plupart des pays d'Afrique au moment actuel se situait au

niveau moyen, auquel il convenait,. dans ces cas, de donner un§. priorite.

II a ete rappele a ce sujet qu'afin que I'activite de chaque cadre sup4rieur

puisse etre efficace, il faut qu'il soit epaule par plusieurs techniciens

(et meme par tout un groupe parfois).

En ce qui concerne les universities africaines, les participants ont

souligne que ces institutions etaient encore jeunes et n'avaient pas encore

developpe leurs traditions. La plupart de ces universites ont ete etablies;: ■

par des pays etrangers, dont les-traditions sont encore dominantes. Celles-ci

ne conviennent pas a la situation de 1'Afrique en matiere de formation des

scientifiques. et. des technologues. En consequence, il est necessaire de

faire evoluer, en Afrique, des systemes nationaux qui repondent aux besoins

des pays africains.
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Le nombreux participants ont propose de donner une formation :

administrative ;aux techniciens et scientifiques ("management gap").

En ce qui*concerne les champs techniques spe"cifiques ou une attention

accrue devrait etre mise:en oeuvre, ont et§ mentionne*s:

- les ressources naturelles, le manque de geologues et

hydrologues etant particulierement aigu; ...

- la nutrition et la technologie des 'aliments, les defauts

nutritionn^ls etant en Afrique - comme ailleurs— nefastes. ... ;. ■:

Plusieurs participants ont fait reference, au Plan d(action ■taondial;

des Nations;Unies pour,1*application de la science et de.la technique.au

developpementj,en ce'qui cpneerne. le role de ^UKESCO en-relation avec la :

formation de scientifiques et. technologUias.. . : ■ . » ' : '■■;...

B. Infrastructure economique

Les de"bats ont porte'essentiellement sur les difficulty qu'eprouvent

les pays africains"a creer et a developper leur infrastructure, en particulier

dans les: secteurs suivants; routes, chemins de fer,. telecomarunications,

transports aeriens, fluviaux et maritimes. Les participants ont analyse les

vues exprimees dans les documents de travail pertinents ;.ainsi que le

questionnaire qui avait etre prepare a:lTavance .pour orienter les debats.

Les participants ont notamment mentionne les.prohlemes suivants:

(i) 'prix ^levS de la construction routiere;

(ii) manque de connaissances pratiques sur.1'utilisation des.

materiaux locaux dans la construction routiere;

(iii) absence de planification, de recherches et de materiel

convenant a latconstruction routiere; .

(iv); insuffisance de . la correlation et^e^la diffusion des _

- renseignements. sur la conception, ;la- planification et la

recherche routieies; . ■: ; ■, ...'■■■■ : *

(v) difficult^ que pose la construction de routes pour servir

la population eparse des zones rurales;'
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(vi) ne.cessite de disposer de sp-^cialistes, do materiel et de

materiaux locaux pour abaisser au minimum le prix de la

contruction routiere;

(vii) defaut de normalisation des carecteristiques techniques et

de la canalisation routieres entre pays africains voi3ins;

(viii) problemes qui decoulent du manque d'harmonisation des normes

et des conventions inte-essant la circulation routiere, en

particulier pour 1Textension du roseau dso1 grandes routes

entre pays voisins;

(ix) problemes que po3e le raccordernent des reseaux ferroviaires

entre los pays r.fricains, a cau.-e de la diversite des caracte-

ristiques techniques 5

(x) difficult^ cue pose 1!expansion des telecommunications entre
les pays africains;

(xi) repercussions de la raise en-'service .de nouvecux types d'aeronefs

Tr?,nsport s

A propo.-? de la planxfication et do la recherche dans le secteur de la

construction routiere, on a signale que peu de pays africains cvvaient un

institut de 'recherche routiere. On a -euonnu q_u" en 1*absence d'une

planification ot de r-ocherohes appropriees dans ce secteur, les pays

africains ne sauraient uiilisor avec profit lea materiaux locaux pour la

construction de routes, ni etablir desreseaux adaptes aux conditions locales,

On a admis qufil fa!3ait de toute urgence adopter une signalisation

et des conventions routieres ^om-unes. De l'avis de certains participants,

il serait vraiment bon que la circulation se fasse a droite dans toute

l!Afrique. Actu^llempnt, la circulation se fait; a droite dans 28 pays

africains et a gauche dans 13 autres. , .

Au sujet de 1'echange de renseignements sur la construction routiere,

on a reconnu que l'Afrique avait besoin de bone catalogues des sols se

pretant au genie routier pour aider les services nationaux de recherche

routine dans leurs travaux. A ce propos, des participants ont estime qu'il
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fallait creer une institution qui serait chargee de reunir et de diffuser

les renseignementss sur tous les aspects de la planification, de la

conception et de la recherche routieres sur le continent africain.

L'emplol des materiaux locaux doit etre subordonne a. leur essai

dans des laboratoires locaux; on a indique que cet emploi pourrait

notamment permettre de reduire les prix de la construction. On a egalement

fait remarquer que.1*importation continue de materiel lourd pour la

construction routiere elevait necessairement les prix de la construction

et que l'Afrique devait etudier la possibility de fabriquer ce materiel

sur place, ou au moins d!en produire certains elements. II faudrait

alors que tous les pays africains - ou plusieurs d'entre eux - fassent

un effort de cooperation a cette fin.

Le developpement des zones rurales fait lfobject de grandes

preoccupations en Afrique et 1'un des moyens necessaires pour assurer

ce developpement est de creer des reseaux de routes secondaires. A cet

egard, toutefois, le caractere epars de la population dans certaines

zones pose un probleme. Certains participants ont indique qu'il serait

souhaitable pour les pays africains d'envisager le moyen de concentrer

cette population pour former des collectivites plus vastes, ce qui

rentabiliserait la creation des reseaux de routes rurales. On a cite, . .

a titre d'exemple, certains pays africains ou ce genre d'operation avait ;

donne de bons resultats,

Chemin de fer

A propos du raccordement des reseaux ferroviaires presentant des

caractiristiques techniques differentes, le representant de la CEA a

signal'e qtie des etudes etaient en cours.

En ce qui concerne I1expansion des cheminsde fer on a estime que

pour le transport des marchandises lourdes sur de longues distances

(minerals, par exemple), le chemin de fer etait preferable a la route,

mais quie pour de courtes distances, le transport routier etait le meilleur

marche.



s&t/symp/record

Page 17

Le representant de la Cj5A a fait savoir aux participants que lors

d'une reunion organisee en . 196.9 a Addis Abeba,.Aa.-J3JS& .a ...recommande la

creation d'une association routiere africaine dont on espere qufelle

contribuera a, resoudre certains des problemes lies a lfexpansion des

routes en Afrique, Un comite provisoire a ete forme, il est charge

d'etudier le moyen de creer cette association.

Telecommunications ■ _ . ,.

Plusieurs participants ont insiste sur 1'importance qu'une infra

structure panafricaine des telecommunications peut avoir pour le developpe-

ment economique. Actuellement, les communications entre les pays africains

doivent.souvent passer par des capitales etrangeres, comme Londres et Paris.

Au sujetvde l'execution du plan d'Addis-Abeba relatif aux telecommunications

en Afrique? le representant de 1!UIT a declare que la GEA et 1!UIT pour-

suivaient ensemble une etude preliminaire dfinvestissement sur les liaisons

a creer en Afrique pour completer le reseau panafricain. L'UNESCO et

1'UIT etudient egaleraent les possibilites qu1offrent les communications

par satellite pour(1'enseignement et la radiodiffusion.

Transports aeriens ■

Dans le secteur des transports aeriens, quoique les nouveaux

types d'aerbnefs, comme les Jumbos et les avions de transport supersoniques

puissent beaucoup-contribuer a transformer le developpement et le commerce

intra-africaihs, des doutes ont ete exprimes au sujet du profit net que

les regions en voie de developpement peuven't en attendre. On a dit que la

mise en service de nouveaux types d!aeronefs pouvait imposer aux pays'

africains des depenses directes irrecuperables d|aciiat ou d'amenagement

des aeroports et qui, plus est, qu'elle pouvait aussi elargir et accentuer

les difficultes socio-economiques auxquelles les pays africains cherchaient

a echapper. ' ■
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4. HESSOURCBS-NATUREIiLEgr INVMTAIRE,

. . ;- RSCiiERCHS M DEVELOPPEEMT _ .

Les documents de travail sur ce sujet furent a nouveau brievement

revus. Pour le compte de.la CEA. sont intervenus les experts de cette

Commission dans les domaines de la topographie, des ressources minerales

et des ressources hydrauliques, qui ont resume les plans de la CEA

concernant les activites futures dans ces domaines. Lfo"bservatfiar_.^ft.::^:'_:.. ...

la FAO a.brievemertt presente le Plan d'action mondial pour l!application

de la science et de la technique au developpement, etabli par son, : ; .

organisation. . , ...

' Cin4 questions avaient ete preparees comme point de depart pour aider

les debats a s'organiser, mais les participants ont egalement 6te invites

a faire connaitre leurs vues sur d'autres sujets, ce qui fut accueilli

avec enth.ousiasme. Les prihcipaux points acquis ont ete les suivants,

Les suggestions de l'UNSSCO.et de la CEA selon lesquelles des leves

cartographiques et topographiques plus complets du continent africain

constituaient une condition prealable indispensable pour I'exploitation

des ressources naturelles ont recueilli l'approbation generale.) .mais. on ___

a fait remarquer. que dans oe;domaine, comme dans tant d!autres, les

differents pays africains ont atteint des, stades inegaux.de developpement♦

Certains pays ont pu effectuer des leves et etablir des ;cartes, mais n'ont

pu publler celles-ci en rai.son des couts eleves.de I1 impression; l'assis-

tance des organisations internationales serait partic.ulierement utile a.

Ce propOS,, .; ■■ "; . , ' ■ .:--.: .

L! importance fondainentaie des science's^ geologiques pour lf exploitation

des ressourdes miherales et autres ressouroes nuturelles, a ete sbulxgnee

par plusieurs orateurs. En ce qui coricerne l!ind.ustrie extractive

proprement dite, 1'accent a ete mis sur la necessite d'amener les -minerais

aux normes de concentration prescrites sur le marche mondial, Si.chacun

est convenu qufil serait souhaitable que tous les secteurs du domaine

mineralogique soient aux mains d*Africains, il y a eu disaccord sur la

question de savoir si cela etait faisable au stade actuel du developpement.
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On a estime que, s'il y avait lieu de choisir, les travaux de recherche

fondamentale et de mise en valeur devraient etre executes par des

scientifiques et ingenieurs africains, tandis que 1'exploitation proprement

dite pourrait, sous reserve de garanties appropriees, etre laissee, faute

de raieux,aux mains de cotnpagnies etrangeres.

L'importance d'une identification et d'une mise en valeur plus

poussees des ressources hydxauliques souterraines a ete mentionnee par un

certain nombre de participants et l'on a note 1'interet d'une cooperation

sous-regionale pour I'amenagement des bassins fluviaux.

Un certain disaccord s'est fait jour sur la question de I1exploitation

des ressources en uranium, Plusieurs orateurs ont estime que I'utilisatiori

de 1'energie atomique devrait etre vigoureusement encouragee des maintenant

en Afrique, tandis que dTautres ont exprime l!avis qu'il y avait lieu

d'exploiter d'abori. pleinement les carburants fossiles classiques. Sn

tout etat de cause, Inattention des participants a ete appelee sur le fait

que les reserves energetiques mondiales classiques economiquement

exploitables, tant fossiles que sous forme d'uranium, seraient vraisemblable-

ment epuisees dans la premiere partie du XXIeme siecle, et qufil convenait

par consequent des maintenant de preter attention a la mise en valeur de

nouvelles sources energetiques non classiques. Parmi celles-ci, l'energie

eolienne, 1'energie geothermique et, par dessus tout, l'energie solaire

presentaient un interet particulier pour l'Afrique. La derniere citee

etait importante, non seulement comme source potentielle d'energie (pour ;

alimenter des machines dans une petite exploitation agricole isolee, par

exemple), mais aussi pour la purification et le dessalement de lfeau, la

culture d'algues comme source alimentaire et diverses applications dans les

operations metallurgiques J haute temperature. Plusieurs deXegues ont en

consequence proposer la creation d'un centre international (ou de plusieurs)

pour les recherches sur 1'energie solaire, et reclame la convocation d'un

groupe d'experts charges d'etudier cette question et de formuler des

propositions precises, Ce (ou ces) centres pourraient etre etablis sur

le modele du Centre de physique theorique de Trieste.
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Les autres suggestions qui ont ete faites concernsient I1intensification

de la recnerche fondamentale dans 1g domaine de 1!agriculture, en particulier

en vue de 1*amelioration des sols; la mise en place de conseils technico-

econoiniques-dans les pays ou il nfen existe pas encore; la formation de

personnel professionnel de niveau superieur et de technicieris pour I1eva

luation et 1'exploitation des rensources naturelles, et lTamelioration'

continue, das eonnaissances des specialistes.et des techniciens dans ces ■.

domaines. - ■ : ,.■-.- ' ' . ,

Un probleme d!ordre general qui a surgl souvent tout au long des

de"bats a.ete celui des limitations imposees a 1!exploitation des ressources

natureljes par la penurle de personnel scientifique et technique africain

qualifie. Non seuloment cette situation appelait un renforceraent et une

extension des institutions ds formation nationales et 'regionales^ mais

il etait egalement indispensable que les programmes dTassistance "bilaterale '

et Internationale, coraportent obligatoiroment la formation d'homologues

nationaux, et que ceux-ci soient convenabler.ant utilises par leurs

gouvernements respectifs apres le depart dos experts. .

La seance s-'est achevee surun bref resume sur les activites actUelles

de l'UNESCO dans le doraaine des ressources na,turelles. Ces c.ctivites

comprenaient la formation de spec-ialistes ot de technicienc des sciences

de la terre et de disciplines connexes, la creation d7instituts des mines '

dans plusieurs pays africains. Le lanc'ement drt le- Decennie internatio'nale'

de l!hydrologie (1970) ? l-felaboration du Programme international de'

correlation- geologique {qui doit etre mis en oeuvre a partir de 1973 et

porter priricipalement sur 1'etude des formations precambriennes) et les

travaux de la Commission ooeanograptiique intergouvernementale. Les pays

africains etaient inatamment invites a participer a toutes ces activites.
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5. RECHERCHE ET STUPES DANS L*INDUSTRIE

Comme pour les autres sujets inscrits a I'ordre du jour, une liste

de questions a ete distribute pour servir de point de depart aux

deliberations. Au nom de la CEA, le document S&T/WP/lO a ete introduit.

La discussion a porte en grande partie sur les difficultes et

obstacles qui entravent dans les pays africains la recherche et les

etudes dans l'industrie. A cet egard on a mentionne les facteurs suivants;

- L1importance des d^penses d'equipement necessaires au developpement

industriel;

- Concurrence entre les besoins de 1'agriculture et ceuxde l'industrie;

rr Absence d'interet, dans oertains pays developpSs^ pour I1industriali

sation de l'Afrique;

- Baisse des cours des raatieres premieres africaines sur le marche

mondial;

—-Piffieulte d'appliquer les resultats de la recherche & l'industrie

africaine, nombre des entreprises aux mains d1strangers cherchant

uniquement a faire des benefices rapides;

.;.. - Diverses difficulte"s du transfert de technologie, y compris celles

occasionnees par la vetuste frequente du materiel yendu ou-donne

aux pays africains par les societes etrangeres;

- Mahque de refisources ou conservatisme de nombreuses universites

africaines qui:se traduisent par 1*incapacity d'entreprendre des :

travaux de recherce:industrielle ou de recherche appliquee et

par le peu d'empressement a le faire;

- Tendance a se lancer parfois dans des entreprises industrielles,

sans s'etre Iivr4 a une preparation scientifique ou economique

suffisante, par exemple sans avoir choisi les matieres premieres9

un emplaicement approprie et sans avoir fait d1 etude de marche;

- Carence de 1*assistance technique, en particulier pour la formation

de spe"cialistes nationaux homologues des experts etrangers;
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- Entraves aux echanges et manque de coordination industrielle

entre pays africains voisins;

- Niveau insuffisant des organes nationaux a1occupant de normes

et de me*trologie.

S'agJissant de problemes lie's au transfert des techniques aux pays ,

en voie de developpement, I1observateur de la CNUCED, exprimant l'opinion

ge"nerale des participants, a souligne que pour accelerer ce transfert et

en rendre les conditions plus favorables, il fallait attacher une attention

particuliere aux questions suivantes:'-

(a) les systemes de transfert de ces techniques et-leur amelioration;

(b) les moyens de reduire le cout direct et indirect de ce transfert; et

(c) la necessity dfatt6nuer les conditions restrictives impbsees

au titre des licences d1exploitation, des brevets ou^d'arrange-

:ments analogues, qui sont susceptibles d'entraver^^industrialisation

.■ . ~ t et I1 expansion des exportations des pays en voie de -developpement.

Ont aussi ete evoque las questions suivantes: la. ne"cessite pour chaque

paya de faire en sorte que son industrie se developpe a un rythme sup^rieur,

ou au mains egal, a involution demographique; la necessite pour chaque pays,

d'etablir un plan d^industrialisation et de mettre sur pied un Gonseil

national charge d'orienter ce developpement; l'opportunite d'instaurer des

liens plus ©troits,entre. les chercueurs dans les universites et les

personnes respqnsables de l'economie nationale; la necessity d'insister

suffisamment sur 1!importance de 1!industrialisation ppur le developpement

de 1'agriculture.

Un resume de la question, au nom de, 1!IWESQO?1. a: rappeXf aux^ participants

l'importance capitale de 1'Organisation des Nations Unies pour.Xe

d^velpppement industriel (OOTDl) comme organisme charge d'executer les

projets interessant 1'industrialisation. Au carrefour crucial de

l'enseignement, de la recherche et des etudes, ilexiste toutefois une

collaboration tres etroite entre 1'UNESCO et l'ONUDI. Cette cooperation

se manifeste par I1envoi en commun de personnel destine aux projets

d1assistance technique, 1'UNESCO se chargeant de fournir les experts
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yenant des universites et 1'ONUDI les specialistes recruits dans

lfindustrie. D'apres I1experience de.1♦UNESCO, qui concorde avec

1'opinion des participants, on s'attaque au probleme de l'application

de la recherche au developpement industriel de deux fa§ons:

(a) chaque fois que possible, en renforcant les instituts de

technologie existants ou en creant des instituts au sein des

universites existantes, tous ces organes ayant une tres nette

vocation industrielle;

(b) en creant en dehors des universites des institutions (par exemple,

des instituts du petrole, des mines et d'agronomie), sfoccupant

de recherche et dfetudes techniques, dfetudes economiques et

d1application industrielles,

Depuis quelques annees, 1'UNESCO fait une grande place, dans son pro

gramme d1assistance technique, a la creation de centres nationaux pour

la normalisation et la metrologie. Elle est disposee a etudier toute

demande dfassistance emanant des pays africains pour la creation de ces

centres ou d'autres institutions inte"ressant l'industrie. Dans tous les

projets beneficiant de l'aide de 1'UNESCO, la formation d'homologues

nationaux charges de prendre la relive des experts etrangers est au coeur

de plan d'operation.
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6. COOPERATION REGIONAL^ DANS LS DOMAINE DE LA

SCIENCE1 ET DE LA TECHNIQUE . : '

Le premier document de travail (S&T/WP/ll) a fait, l'historique de

la. cooperation regionale en Afrique. L'examen de la cooperation a permis

de degager les trois points ci-apres:

- II faut garder present a. lfesprit que de nombreuses langues

differentes sont parlees en Afrique et que ce continent

connait actuellement des mutations profondes, fait qui exige

,des gouvernements africains qu'ils s'efforcent activeraent a

prpmouvoir la science et la technique, en instaurant la cooperation

sur le plan regional;

- II faut que les gouvernements africains uffectent les ressources

financieres necessaires aux projets regionaux, en tenant aussi

compte des questions interessant 1 information;

- Certaines organisations internationales ont un role important

dans la. mise en place d'institutions regionales pour la science

et la technique.

Le deuxieme document (S&T/w/i'2) a rappele I1 importance des elements

essentiels sur lesquels so fonde la cooperation dans le domaine de la

science et de la technique.

- La cooperation dans le domaine de la science et de la technique

devra Stre lancee par les scientiii • aes individuels des differentes

institutions et discipline, ,. o,-,, o'est la la meilleure base sur

laquello on p-jut asseoir 1 c > ration regionale. A 1'heure actuelle,

de nombreux programmes invevrij.tion«*ux interessant la science en

Afrique sont tributaires du finaneement exterieur et ils s'effondre-

raient si ce financemert cessait.

- II est necessaire que les scientifiques mobilisent eux-memes les

communautes scientifiques et techniques de leur pays, ce qui per-

mettra de creer la base collective indispensable a la cooperation

regionale.
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- Les probletnes que pose la cooperation dans le domaine de la

technique, proviennent de problemes dfordre general touohant

les ressources naturelles? le developpement industriel et la

modernisation de 1'agriculture; la necessite pour tous les pays

africains d1importer des techniques prouve qu'il faut cooperer a

I'echelle regionale pour assurer les investissements necessaires

dans le domaine de la technique.

Le document etudie en outre la question du choix des secteurs devant

faire l'objet d!une cooperation regionale et des mecanismes institutionnels

a creer en vue de la cooperation.

Les deliberations ont porte essentiellement sur 11 questions, qui

etaient divisees en deux parties intitulees "Cooperation regionale: son

infrastructure ne~cessaire et les morons -Lo 1 • enoourager" et "Secteurs

prioritaires pour la cooperation regionale dans le domaine de la science

et de la technique".

Structure et promotion de la cooperation regionale

Apres que le President avait ouvert 1fexamen de cette question, des

participants "ont precise certains points ou les renseignements figurant

dans le document de travail S&T/WP/ll etafcli par 1'OTESCO ne correspondaient

plus a la realite. Us ont notamment mentionne que le Conseil scientifique

pour 1'Afrique (CSA) n'avait pas de difficultes d'ordre financier, que

I'Association des universites africaines avait tenu sa deuxieme Conference

generale dans le courant du mois de decetnbre 1970 dans la Republique

d^mooratique du Congo et.que le siege du secretariat de cette Association

se trouvait a Accra (Ghana) et non pas a Khartoum. Le Colloque a aussi e"te

informe que les scientifiques et techniciens du monde arabe entendaient

cooperer, sur le plan non gouvernemental, en organisant des reunions

annuelles regulieres.

; S1agissant dea enseignements que les pays africains pourraient tirer

des efforts de cooperation dans le domaine de la science et de la technique

deployes dans d'autres regions du monde, les participants ont eu le

privilege d?entendre les declarations des observateurs des Etats-Unis
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d'Amerique et de l'ORSTOM, qui ont appele leur attention notamment sur

les erreurs qu'il convient d'eviter en instaurant la cooperation regionale.

A cet egard, il fallait assurer le caractlre reellement international des

centres cress, former les scientifiques et techniciens dans le "but de leur

communiquer des connaissancus telles qu'ils puissent les utiliser apres leur

retour dans leur pays d'o^igine et garantir que des contacts suivia

s'instaurent entre los organismes regionau:; et le monde reel du developpement.

Au cours des debate, les participants ont ete mis au courant de

I'existence de ^Association africeine pour l'avancement des sciences

agricoles, dont le siege est a Addis-Abeba. Cette Association se propose

notamment de favoriser un echange de vues continu entre les scientifiques

et les technicians tra^aillant danr 1!agriculture.

A propos,de la question d'un appareil intor^tatique, les participants

ont longuement' discute" de ?.a necessity d'installer un organisme supreme

qui serait respon^able de iforganisation dTun tel appareil en vue de la

cooperation regionale africaine bur le plan noientifique et technique.

Les participants ont. doc^MaJasslstance de 1!UP^G£, et ,de_la C%.dans

ce domaine. Ils ont recomtnan.de. une ptruc+Mre a quatre.eciiel.Dns.

II y aurait dfabord le Conseil sciehtifiqufi pour I'Afrique (une sorte

d'Acadt-mie des sciences africaine) ,u± oo:.f:ferait les oonseils ^ou oomites

scientifiquos re^ionaux. Le GSA o:.-ganis3raiJ: et pncouiagerait .les echanges

entre ins-titutionb ai': icaineo et xn^ituticriB eq^ivalentes daris d'autres

pays. ' '

Au deuxicme echelon, il y .urait les conseils ou comites scientifiques

ou seraient repiesottes un certa^r. nomjre d'Btats sur la base'des liens

historiques, culture] 3, geoere^hiqaes comiui:^ qui \*>a unissent. Ces

oonseils beraient nhcirgos dfoncourager la collaboration des institute de

science et de technique et des universitec r.vfcc les ^ouvernements

interesses. Ils auraient en outre pour tache de coordonner les activites

des conseils nationaux respectifs qui- a leur tour organiseront la

cooperation avecO.es institute de sciencos natiohaur et les universites.
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Au t:'oisieme echelon il y aurait les conseils scientifiques nationaux,

responsablea de ^elaboration de la pclitique scientifique nationale et

de I'Stablissement des programmes de recherche scientifique en collaboration

avec les institutions d'Etat eompetentes, les universites et les associations

scientifiques.

Finalement, on cura les institutions gouvernementaux, les universites

et les associations scientifiques et techniques responsables de la recherche

scientifique et de I1organisation ainsi que de la vulgarisation de la

science et de la technique,

Au sujet de l'appareil interetatique, des criteres specifiques

dernaient etre consentis en ce qui concerns ses attributions, ses

representants, sa composition et son financement.

Les participants se sont declares dfaccord sur le fait que pour

gtablir une cooperation re"gionale efficace bur la plan scientifique et

technique, il faut dresser ttn inventaire des problemes communs que

renoontrent les Et*ts membres dans ces domaines, comme, par exemple la

lutte contre la mcuche tse-tse et le cout de projets scientifiques et

techniques de grande envergure entrepris avec succes.

Le groupe de discussion a eu I'occasion d'entendre le representant du

■Senegal parler de I1Organisation des Etats riverains du fleuve Senegal

cr6ee en 1964 par le Mali, le Senegal, la Guinee et la Mauritania. Cette

Organisation a pour but de s'occuper de la mise en valeur des ressources

naturelles de ses Etats membres. II y a trois echelons dans la hierarchie

de 1'Organisation: les organismes techniques a l'echelon inferieur, le

Conseil des ministres (ministeres techniques) et le secretariat, enfin

les chefs d'Eiat qui sanctionnent les decisions du Conseil des ministres.

11 y a en outre le Conseil consultatif de I1Organisation dont la tache

est de creer des contacts avec les ayndicats, les organisations feminines

et d'expliqu^r aux politiciens et ai grand public quelles sont les

fonctions df 1'Organisation.
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Seoteurs prioritaires pour la cooperation

regionale dans le domaine de ia science et

de la technique __

""' Sn ouvrani; le. seance de 1Tapres-midi, le President a appele

i'attei-ition'des participants sur les six questions figurant dans la

douxieme partie d^ la liste de rexerance etablie pour les debats.

Apres m echange 2-nime da ves et d'idees, les participants ont admis

b, l'unaniaite qua les domaines prioritaires de la science et de la

technique pour lesquels une cooperation regionale 6tait recommandee,

devraient etra ceux de la formation de personnel scientifique.et technique

dans les seoteurs prioritaires (agriculture, sante, Industrie, forets

et peohes). Les participants ort aussi reconnu qufetant donne la penurie

de personnel scientifique et technique qualifie en Afrique et le fait

que la formation L l'etran^^r n'etait pas toujoure adaptee ni conforms

aux oonditione partic^liereB a 1*Afrique, U fallait autant que possible

assuror cctte formation en Afrioue et a cet effet, creer des etablisse-

raent^ risionaux' de formaxic;:. Les 6tablissem^n+-s de formation doivent

haTuior.r lev leurs noroies prof^ssionnelles correspondant a celles qui sont

acc3t>teec sur la plan international.

Apres exarnen d'un memorandum consacre a un programme regional de

stagns itinerants en organisatirr et etudes techniques, de niveau

TJos-cuhiversitaire, on a propose que ce programme soit e.tudie par 1!OTESCO

■et -d'au'tres-organisations internationales competentes, si possible a

I1occasion d'une-reunion do ^a federation regionale des associations

d'ingenieurs'qui sera ortanr.see par j.vUM;SCO a Nairobi en decembre 1970.

Les participants ort reconnu oomrae etant l'une deR conditions

indispensables au sucoes et K .1!efficacite de lfapplication de la science

et de I4 technique au developpoment en Afrique, la necessite de familiariser

le grand public et les pouvoxrs publics des pays africains avec le role

de la science et de la technique- Conscients des efforts remarquables

dep?.oyes par la CSA et 1 !TJNEoCO pcur aider lee pays africains dans ce

domains, les participants ont estime que les deux organisations, agissant
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de concert avec les Etats membres, devaient continuer d'intensifier

leurs activites ae vulgarisation de la science et de la technique. Us

ont en outre dsmande d'elaborer et de soutenir un programme regional

global de vulgarisation de la science et de la technique a. 1'intention

des populations africaines (coraprenant des musees scientifiques et

techniques, des expositions, itinerantes, des stages et des cycles

d!etudes)•

Les participants ont particulierement insiste sur le fait qu'il

etait actuellement necessaire en Afrique de concentrer les activites de

formation et de recherche dans les domaines des industries extractives,

des industries petrolieres. ainsi que de I1organisation et des etudes

' techniques. Us se sont feliciies de I1aide que 1'Organisation des

Nations Unies et ses institutions specialisees fournissaient actuelleraent

dans oes domaines aux gouverneraents africains et ils ont recommande a

1'unanimite que des etablissements r£gionaux de recherche et de formation

■ dans les domaines des industries extractives, des industries petrolieres

et de la geologie soient creees en Afrique, avec 1'aide. de 1'UNESCO et

d'autres organismes internationaux. Les participants ont aussi admis

qu'il fallait demander a la CEA et a d'autres organisations internationales

d'etudier la possihilite de creer des centres techniques pour bonifier

les minerals extraits en Afrique.

1 propos des moyena de recherche et d'instruction qui pourraient le

plus aisement etre partages par les pays de la region, comaie les biblio-

theques, les centres de documentation et d'entretien, les centres de

Voalcul, les participants on+> entendu un expose tres interessant sur la

cooperation qui g'est etahlie dans ces domaines en Afrique orientale ou,

selon le r^presentant de 1'Bast African Academy, un service bibliographique

et un service de renseignementP sur les recherches - tous deux tres

utiles aux specialistes de la science et de la technique ainei qu'aux

etablissements d'enseignement - avaient ete crees par 1'Academy et dont

tous les diplomes de niveau universitaire de la sous-region pouvaient

devenir membres.
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Reconnaissant 1'importance de certains services auxiliaires

indispensat>les a la recherche, aux etudes et a la formation dans le

domains:de la science et de la technique en Afrique,- les participants

ont ete .d'avi-s que les Etats merabres, en cooperation et avec l'assistance

des Nations Unies et des organisations internationaux relies ou non a

cette Organisation, devaient creer de toute urgence en Afrique, des

centres su"b-regionaux d'outillage et d'entretien ainsi que des pentres

de documentation scientifique et technique dotes des raoyens materiels

et du personnel necessaires.
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III- RECOMMATOATIONS

Les recommandations examinees et approuvees par les reunions plenieres

au cours du colloque ont ete etablies ici suivant les themes sous lesquels

elles ont ete envisagees,

1. Elaboration de la politirme et planification dans le domaine de la

science et de la technique

Les recommandations suivantes sont adoptees au cours de 1'examen de

ce sujet :

Recommandation 1 :

Tous les pays africains qui ne I1ont pas encore fait, devraient creer

des mecanismes pour la determination de leur propre politique scientifique

et technologiquer m§me si leurs ressources actuelles en ce domaine sont li—

mitees. Au cas ou cela serait necessaire, et au cas ou ils le desireraientf

ces pays pourraient faire appel a 1'assistance de I1UNESCO a cet egardf eoit

au titre du Programme des Nations Unies pour le developpement (Recteur assis

tance technicfue du Ponds special)^ soit au titre du Programme r^gulier de

\ 'UNESCO.

Recommandation 2 :

Les pays africains qui le desirent pourraient aussi requerir 1'aide de

la CEA pour la creation,, a l'interieur des ministeres ou departements gou-

vernementaux appropries, d!unites pour la science et la technologie qui

feraient partie du reseau integre d'organes nationaux pour le developpement

scientifique et technologique,

Recommandation 3 :

En plus d'etablir les mecanismes formels mentionnes ci-dessusf les

gouvernements africains devraient fournir des moyens pour faciliter 1'echange

de vues continuel entre scientifiquesj technologuesr planificateurs, diri—

geants politirrues et leurs conseillers et dirigeants des divers secteurs de

l'activite economiquet en organisant et pr^tant leur aide a des forums, col-

loques et symposia sur des sujets scientifiques ou technologiques.
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Recommandation 4 : —:"~ "

Afin de faciliter l'echange d1informations entre les pays africains,

et par cela d'accroltre leurs possibilites de deceler des champs ou une co

operation regionale serait souhaita"ble et fructueuser il serait utile que

ces pays effectuent 1'evaluation de leur potentiel scientifique et techno-

logique (PST) seldn des "bases uniformes-^.

Recommandation 5 *

L'UNESCOf la CEA et l'OIT devraient considerer la possiMlite de mener

a Men des etudes de "prevision technologique", d1 "analyse de systemes" et

d'autres techniques modernes qui puissent aider les pays &"'ffirique a distin-

guer parmi les recherches importantes pour le developpement de 1 fAfriquet

celles qui seraient le plus efficacement effectuees en Afrique, en tenant

compte de leur potentiel scientifique et technologirrue.

Recommandation 6 :

Les resultats des travstux ci-dessusf tant au niveau des pays africains

individue.lsj comme de l!UWESCOt la CEA et l'OITr devraient §tre pablies ou

soumis sous forme synthetique et succincte a des reunions futures appropriees,

qui maintiennent a jour l!effprt continu et a long terme de planifier l1ap-

plication de la science et de la technologie en Afrique.

2. Ressources humaines pour le developpement scientificrue et technique

Les recommandations suivantes sont adoptees au cours de l!examen de ce

sujet : ■■"■■.■
■ v —

Recommandation 1 : \

Pour favoriser et accelerer le developpement economique et social, les

gouvernements devraient promouvoir I1accession du personnel technique ade-

quat aux-postes de gest ion "dans T'admirii strati o'nr" surt out dans les ministeres

de planification et autres ministeres qui s'occupent des probl-emes-techniques

scientifiques et de la formation des cadres correspondants,,

l/ Voir le "Manuel d'inventaire du potentiel scientifique et technique
national'^ piiblie par 1'UNESCO en 1969 (document UNESCO/SPS/15).
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Recommandation 2 :

Les previsions d'emploi devraient constituer la base de la planification

de 1'education en Afrique. Les Etats africains. devraient, par consequent,

s'efforcer d'ameliorer. leur activite en ce. domaine, si besoin est avec l'aide

des organisations international s'interessant a. ces problemesi/. Le but

devrait Stre 1'etablissement d'un Bureau permanent pour les previsions d'em

ploi au niveau national. Ce Bureau,. c^i pourrait dependre de l'organisme

national de planification economique, maintiendrait des rapports" etroits avec

les secteurs public et prive.

Recommandation 3 :

En etroite concordance avec les previsions d'emploi, les pays afrieains

devraient accrojtre. leurs activites en vue de la formation technique/ surtout

au niveau moyen, ceci tant en creant ou en developpant des institutions mi-en

organisant la formation "sur le tas". A cette fin, ils peuyent faire appel

quand ils le desirent a 1'assistance technique offerte par lesOrganisations

Internationales interessees ou aux programmes bilaterauxf tout en veillant

soigneusement, dans le cadre de leur politique scientifique nationale globalef

h, la coordination effective et e:fficace de ces diverses aides. ' : ' '"' '""

L'UNESCO devrait entreprendre un programme a long terme en vue d*aider les

pays d'Afrique a former le nombre minimum requis de scientifiques et techni-

c.ienst..tant au,niveau moyen.:comme. superieux pour -assurer- un deinarrage effectif

au developpement economique.

3* Creation d!infrastructure pour le developpement

Ce sujet a ete divise en deux parties aux fins de l'exfflnexn.--- '-•-■■'

. Les recommandations suivantes sont adoptees :

^A- Infrastructure pour la science et la technique : aspects educatifs

Recommandat.ion 1 : ...

Les pays africaina devraient, c^ns le cadre de leur politique scientifi

que et technologies, renforcer leurs efforts en vue de repandre legations

et connaissances scientifiques. et techniques^ parmi la population entiere, des
lfenfance. ;

1/ Telles que la CEA, 1'UNESCO ou 1'OIT.
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Recommandation 2

Une attention particuliere devrait §tre accordee :

a) aux aspects ethiques de l'application de la science et de la techno

logies

b) au "besoin de promouvoir une connaissance approfondie des realites

et des "besoins socio-economiques des pays; et

c) aux activates ayant une valeur pratique, y compris les stages' des

etudiants dans'I1 agriculture et lfIndustrie. Les gouvernements de-

vraient etudier les possibilites de former du personnel au sein

m§me des entreprisesf par voie de legislation quand cela sera'it

necessaire,

Recommandation 3 :

Une attention suffisante devrait e*tre donnee a la formax.T6n"fechnlque

au niveau moyenT de maniere a rechercher un lcruili"bre souhaitalDle ;lentre le

hombre de techniciens qualifies' de niveau intermediaire, et les cadres1 supe-
r:.1- ■ ■ ■■■:■ ;-:it- ■■ .. ■■■ -■■ ■ ■

rieurs, Des mesures devraieht e^tre prisesT pair les moyens appropries, pour

revaloriser la fonction des techniciens du niveau moyenf et le statut des

institutions chargees de la formation de ces techniciens. Les diplSmes

decernes devraient d'autre part §tre reconnus par une legislation approprieef

.aux. fins d'avancement de carriere dans les services technicrues de 1'adminis

tration. .

Recommandation 4 : . .

Des cours techniques pourraient §tre organises au niveau regional 6u

sous-regional. Une assistanace pour ce faire pourrait §tre demand!e aux

organisations internationales concernees.

Recommandation 5 ' -.....,.

■Les organisations ini;ernationalesr ainsi que les programmes d'aide "bi-

lateralef-devraient coordonner leurs activites dans le domaine de la forma

tion des techniciens afin d'eVitor lo, dispersion-d'efforts et le gasptllage

de fonds'de contrepartie. ■■■■■:•'
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Recommandation 6

Le developpement de 1'infrastructure de l'enseignement technique devrait

faire partie integrantef a tpus les niveauxf de lapolitique scientifique et

technologique nationale. En particulier, 1'education devrait §tre coordonnee

tres etroitement avec les previsions d'emploi et avec les buts principaux du

plan national de developpement economique.

Recommandation 7 *

Les institutions de 1'enseignement superieurf malgre leurs norribreuses

obligationst ne devraient pas manrfuer de dormer une attention suffisante a

leurs responsabilites quant a la formation sur place de leurs propres profes-

seursf ceci afin de disposer progressivement d'un personnel qui connatt

pleinement la realite locale.

Recommandation 8 :

Une attention particuliere devrait etre. donnee a la format ion. dee scien--

tifiques et technologues susceptibles d!inventorier et de permettre 1'exploi

tation des ressources naturelles de l'AfriqueF: en particulier en ce qui con-

cerne les ressources minieres et hydrologiquesf et le developpement de la

technologie des aliments, en vue de 1'amelioration de la nutrition.

Recommandation 9 ?

Les Etats africaihs devraient creerf le plus rapidement possible, des

services essentiels au developpement scientifique et en particulier aux ao

tivites de recherche et developpement, tels que : centres d'instruments

scientifiques, centres de. meteorologier instituts de metrologie et de nor-

mali sat ionr centres d1 information et de document at ion r etc.,

B. Infrastructure economicrue ■ ■.

Recommandation 1 :

Les pays africains devraient prendre des mesures pour creer des instituts

de recherche routiere qui soient capables de conduire des recherches sur tous

les aspects de la conception et de la construction routieres dans leurs pays

respectifs. Ces instituts devront s'interesser tout particulierement au

probleme de la reduction des prixf grace a l'utilisation de materiaux locaux
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pour la construction de routes staples et faire des recherches:_sur les .

elements climattques et autres qui. influent sur la duree des routes.

••Recommandation 2 :

Une plus grande attention devrait 6*tre accbrdee a, la planification du

reseau routier et aux leves correspondants; les equipes de planification

doivent done §tre des equipes polyvalentesf composees d'economistes et de

techniciensr qui puissent assurer que le meilleur usage est fait^des_ enor-

. raes. investissements consacres a, la construction routiere. .

Recommandation 3 : • ■■■'..-■:.■■:•

II importe pour les pays africains de soutenir les mesures prises "pour

harmoniser les normes et les conventions routieres ainsi que pour developper

les reseaux de grandes routes entre Etats voisins.

Recommandation 4 : ..-;-—;-..—.—:.

II est necessaire de developper les zones rurales en ereant des routes

secondaires* II faut toutefois trouver le meilleur moyen de concentrer la

population rurale qui est assez eparse pour former des collectivites impoiw

tantes que les routes pourraient servir avec profit.

Recommandation 5 •

Puisque le chemin de fer offre encore un moyen approprie pour le trans

port^ longue distance, il faudrait qiie les Stats africains trouvent le

moyen 'cte' resoudre "le probleme du raccordementr entre pays voisinsr des re

seaux ferroviaires qui presentent des caracteristiques: techniques differentes,

Recommandation 6 :

La creation du reseau panafrica.in de telecommunications supposera la

mise en place de materiel de telecommunications moderne et compliquer qu'il

faudra maintenir en excellente condition. II est recommande aux pays afri

cains de prevoir sans delai la formation des nombreux techniciens supplemen-

taires dont ils auront "besoin a. cette finr en tenant compte du fait que

cette formation durera au minimum trois ou quatre ans.
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Recommandat.ion 7 *

II est recommande aux pays africains d'apporter leur appui aux projets

internationaux et autres qui sont consacres a, 1'etude-du r6seau.£&nafri—

cain de telecommunications, y compris ceux qui concernent lf utilisation des

satellites pour les communications regionales ainsi que l'enseignement ,et la

radio diffusion....

Recommandation 8 : ■■■- K. ■■ . ,..'■■■■■■

Une etude devrait §tre entreprise par les pays africainsf en coopera^

tion avec les organisations interessees (CEA, CAFAC et OACl), au::sujet des

consequences rcjue pourrait avoir pour les pays africains, la mise en service

des npuyeaux types dlaeronefs ainsi que des mesures eventuelles a prendre

en vue de tirer le meilleur parti de ces aeronefs.

Recommandation 9 5

Un plan directeur interessant le reseau des transports en,Afrique —

routes, chemins de ferf voies d'eau, mer et air - doit $tre mis au point

avec le concours &'economistes et de techniciens competents. Lors de

1'elaboration de ce planr il faudra tenir compte des possi"bilites rela

tives qu'offrent les divers modes de transport ainsi que de leur prix,

4- Ressources naturelles ; inventaires, recherches et mise en valeur

Les recommandations suivantes ont ete adoptees au cours^de l'examen

de ce sujet :

Recommandation 1 : ::?.>'■ .■■•■■•■-■■■.

Tous les pays africains qui ne l'ont pas encore fait devraient..entre-

prendre des leves cartographiques et topographiques, selon.des.methodes modeiv

nes telles que la photographie aericnner et publier les resuit at s. L^acheve-^

ment de la carte d'Etat-major de 1'ensemDle du continent a I'echelle^de

l/50 000 devrait aussi §tre poursuivi, II serait souhaita"ble d'eta'blir des

centres sous—regionaux de formation de personnel dans le domaine, de la carto-

graphie et des disciplines connexeSc L'assistance de 1'TJNESCO, de la CEA

et des autres organisations intemationales pour 1'execution de ces programmes

doit Stre demandee s'il y a lieu.
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Recommandation 2 :

Les gouvemements africains et les organisations internationales doivent

accorder un haut degre de priorite a la formation de specialistes et a des

travaux de recherche dans les domaines tels que la geologie et 1'hydrologie

en vue de la mise en valeur des ressources naturelles : mineralesy hydrau-

liques et autres*.

Recommandation 3 :

Un effort accru doit,§tre accompli pour ameliorer la qualite et la pro

duction de minerals. Dans toute la mesure du possible, la recherche et

1'exploitation des ressources minerales doivent §tre confiees a, des scien-

tifiques et des techniciens africains» '

ftecommandation 4 :

■S'il est vrai qu'il convient d'intensifier les recherches en vue, de do-

mestiquer toutes les formes d'energie. il ne faut pas perdre de vue que l'ener-

gie solaire represente en; certaines regions d'Afrique un pptentiel pa^rticu-

lierement imporant. L'UNESCO devraitt en cooperation avec d'autres, organisa

tions internationales et les gouvemements interessesf convoquer un grpupe

d'experts charges d'etudier la creation d'un ou plusieurs centres interna-

tionaux de recherche sur 1'energie solaire. On y menerait""d*€s""Te;eKe^lChes

fondamentales aussi bien qu'appliquecs, axees sur des utilisations de 1'ener-

gie solaire telles que la production vivrierer la purification et le dessa-

lement de lfeauf et les applications industriellesr ainsi aue .sur la produc

tion d'energie.

Recommandation 3 '

La necessite vitale d'une main-d'oeuvre nationale quali'fiee"pour"Ta

mise en valeur des ressources naturelles de l'Afrique ainsi que pour tous

les autres sectetirs de developpement doit §tre reconnue par tous les gou-

vernements africains. La formation cl'homologues nationaux doit en conse

quence constituer un element essentiel de tous les programmes d1 assistance,,

et 1'emploi judicieux de ces homologues apres 1'achfevement des programmes

doit etre consiclere par les gouvemements africains comme l'une de leurs

responsabilites fondamentales.
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5. Recherche et developpement industriels

■ Les recommandations suivantes ont ete adoptees au cours de 1'examen

de ce sujet : :

Recommandation 1 :

Avant d'etablir une nouvelle industrief les pays africains doivent

entreprendre un programme detaille d'etudes prealables portant sur les as

pects suivants : existence de matiercs premieres, choix d'-un. emplacement

convenable, ressources en main-d'oeuvre localef possibilites de commercia

lisation des produits.

Recommandation 2 : :

Si pendant tin certain temps encore, certains pays africains restent

fortement trihutaires d'expertsr de technicians et d!entreprises etrangers

pour developper leur industrieP ils doiyent. toutefois-s!efforcer d'attenuer

cette dependance par des clauses de sauvegarde appropriees et recourir a

1'intervention etrangere le moins longtemps possible. Ces meeures de-sau

vegarde sont particuliereraent'necessaires dans le cas. des: programmes d'as-

sistance bilaterale, : . r. i :-

Recommandation 3 :

. L!Etaf doit s!attacher tout particuliferement a resserrer la cooperation

entrep les universites et les autres instituts de recherche d'Une part et l'in-

dustrie d'autre partr en vue de stimuler la recherche industrielle et de

l!articuXe.r a,vec le developpement inclustriel* Les conseils natipnaux de la

recherche devraient s'interesser a 1'initiation de cette cooperation.

Recommandation 4 :

Dans les. activites de recherche et d'etudes industrielles en Afrique,

il faut attacher une attention particuliere a 1'adaptation des techniques

existantes aux conditions materielles locales, a la necessite des essais

et du contrSle de la qualite et aux facteurs economiques et culturels lies

a la commercialisation des produits. .
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6. Cooperation regionale dans le domaine de la science et de la technique

Les recommandations suivantes ont ete adoptees au cours de l'examen de

ce sujet, Toutes les recommandations sur ce sujet ont ete adoptees a l.'una-

nimite a 1'exception de la recommandation No. 3 sur. la formation linguisti-

que pour scientifiques et technologues* Les delegations du Soudan et de la

Libye ont demande que leur objection a. cette recommandation soit: enregistree

sur le fond qu'il etait difficile de mettre en oeuvre une telle recommanda

tion dans leurs pays et qu'.elles ne voulaient pas se lier aux langues anglaise

et francaise qui ont ete choisies comme moyen de communication entre les

scientifiques et les technologies africains.

Les recommandations sont divisees en deux groupes comme enumeres ci-

dessous :

Structure et promotion de la cooperation regionale

Recommandation 1 :

Les pays africains dans le cadre de l'OUAf faisant le cas echeant appel

a la CEA et a 1'UNESCO, doivent prendre les dispositions necessaires en vue

d'etudier avec soin la possibility d'etablir un mecanisme efficace pour la

cooperation regionale africaine dans le domaine de la science et de la tech

nique .

Recommandation 2 :

Tout mecanisme international de cooperation, regionale dans le domaine

de la science et de la technique, qui sera institue par les Etats africains

sous la forme d'une commission, d!un comite ou d'un conseilr devra repondre

aux criteres suivants :

i) II doit etre reellement representatif de tons les Etats interesses

et 8tre invest! de commun accord de la responsabilite d'etablir

les buts et les programmes particuliers et de les evaluer;

ii) La commission, le comite ou le conseil doit etre en mesure de

s'accruitter efficacement de sa mission et se composer, de prefe

rence, de specialistes des sciences naturelles et de technologues;

iii) Des sa creation, les Etats participants doivent mettre a la dispo

sition de cet organisme des ressources financieres suffisantes.
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Recommandation 3

Comme condition de lfinstauration entre les Etats africains d'une co

operation regionale en matiere d'utilisation de la science et de la technique

pour le developpementr qu'il soit offert aux travailleurs scientifiques et

aux technologues la possibility d'acquerir au moins une connaissarice de "base

tant du francais que de I1anglais, et il est recommande que 1'UNESCO prenne

les mesures necessaires pour " inclure dans ses programmes de formationT 1 As

sistance sous forme de "bourses de perfectionnement destinees a faciliter les

citations de la documentation pertinente et a contri"buer a une meilleure

comprehension, lors de reunions regionalesr entre scientifiques et technolo

gues africainsr parlant anglais et francais.

Recommandation /[. :

L!Organisation des Nations Unies et^, sjes. institjit.io.ns specialiiiees doi-

vent continuer d1organiser sur le plan regional des echanges de vues sur

les problemes scientifiques et techniques communs et d'encourager les pro

grammes et activites qui pourraient §tre entrepris h l'echelle regionalef

etr a cette finf renforcer davantage leurs 'bureaux'regionaux qui s'occupent

de la science et de la technique en Afrique.

Recommandation 5 •

Les pays africains doivent etudier tous les moyens possibles.d'associer

leurs efforts dans le domaine de la science et de la technique; les arrange

ments de cooperation regionaux existr.nts ou future doivent §tre renforces

et places dans la mesure du possible sous la direction et la supervision

d'Africains.

Recommandation 6 :

A la demande des Etats membres, l'UNESCOT la CEA et d'autres organisa

tions intemationales davraient aider a la creation d'associations profes-

sionnelles scientifiques et techniques africaines pour la region et encoura-

ger celles qui existent deja; 1'UNESCO et la CEA doivent encourager 1 Expan

sion du journalisme scientifique et technique en Afrique.
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Secteurs prioritaires pour la cooperation regionale

dans le dorhaine de -la science et de la technicnie

Recommandation 7 '

La formation du personnel scientifique et technique devra s'effectuer

si possible en ;Afrique et a cet effet des- instituts regionaux de formation

dans.le domaine del1agriculture, de la sante, de l'industrie, de la sylvi

culture et de la pe*chef etc, devraient e*tre crees ou on devrait renforcer ceuxqui

existent deja; en outre les instituts regionaux de formation devraient har-

moniser leurs normes professionnelles adaptees aux normes reconnues sur le

plan international.

Recommandation 8 :

A la deraancle des Etats membresT 1'UNESCO et la CEA doivent continuer

a intensifier leurs activites visant 3, familiariser le grand public africain

avec la science et la technique;; 1'UHESCO et la CEA sont priees d'elaborer

et de soutenir un vaste programme regional (comprenant 1'utilisation de

musees scientificiues et techniquesr d'expositions itinerantes. de cours et

de cycles d'etudes) pour faire conna£tre aux peuples africains le rSle de

la science et de la technique,

Recommandation 9 '

Avec 1'assistance de l'UNESCO; de la CEA et d'autres institutions In

ternationales, qu'il soit developpe ou cree en Afrique des etablissements

regionaux de recherche et de formation dans le domaine des industries extrac

tives,, des industries petrolieres et de la geologie. II est en outre recom-

mande que la CEA et d'autres organismes intemationaux etudientr a la demande

des Etats membresr quelles sont les possibilites de creer des centres de re

cherche technirue sur les moyens de traiter les minerais extraits dans la

region.

Recommandation 10 :

Des efforts doivent e*tre deployes par l'UNESCO, la CEA et d'autres or

ganisations Internationales, en collaboration avec les gouvernements africains

interessesf en vue d'organiser des cours de formation ou de perfectionnement

specialises, sur une "base regionale ou sous-regionalef pour les cadres travail-

lant actuellement dans le domaine de la science et de la technique en Afrique.,
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Recommandation 11 : .. . ■ :

Les Stats membresr aveb:.!* assistance ^..l^U^SC^de la^.

organismes international,si necessaire; doivent creer d'urgence :

a) des centres sous-regionaux cl'outillage scientifiquef

"b) des centres sous-regionaux de documentation scientifimie.

Ces centres devraient' §tre "bien equipes et posseder un personnel suffi

sant et qiialifie.



ANNEXE I:DISCOURS D'OUVERTURE PAR M. P. RAJAOBELINA, SECRETAIRE EXECUTIF

■ ■"■ ADJOINT DE LA GEA AU COLLGQUE DE LA CEA/UNESCO - 5 QCTOBRE 1970

Cfest un grand plaisir pourmoi de vous souhaiter la/bienvenue ici en tant que

representants des Etats membres de la CEA et des organisations internationales

et regiqnales a, ce Colloque regional conjoint de la CEA et de l'Unesco sur

1'utilisation de la science et de la technique pour le developpement en Afrique,

La plupart des Etats africains sont conscients aujourd'hui du fait que la

lutte contre le sous-developpement ne peut seulement reussir que si des progres

techniques sont poursuivis au moyen de 1 utilisation des resultats de la re

cherche scientifique entreprise dans les pays developpes ou en Afrique. Le

r81e decisif de la science et de la technique dans le processus de developpe

ment a ete pleinement reconnu par les Nations Unies. La Commission economique

pour 1'Afrique a toujours attache une grande importance a ce r61e et a inten-

sifie ses activites dans ce domaine depuis 1

D'importantes discussions ont eu lieu en Afrique qui ont trait au deve

loppement de la science, pour plus d*institutions, de meilleures facilites

scientifiques dans les ecoles, etc.. Toutefois, les pays africains doivent

se rendre compte qu'ils ne peuvent se permettre le luxe de s'engager dans des

activites scientifiques purement orientees vers la satisfaction de la curio-

site des savants mais qui ne pourraient avoir que peu ou pas de portee sur

leur developpement economique et social. Si done nous devons reduire le fosse

entre nous et les pays developpes dans les tres prochaines decades, la science

doit §tre attelee a 1'accroissement de la productivity et une approche eminem—

ment pratique doit §tre adoptee au sujet de la parente entre la science et la

productivite economique.

II est a esperer qu!a pai*tir des discussions et echanges de vues au cours

de ce Colloque, vous serez a m§me de faire des propositions precises sur les

voies et moyens par lesquels chacun des pays africains peut faire des progres

importants a travers 1'utilisation de la science et de la technique. Les

representants des pays africains a cette reunion feront connaitre a, cette

assemblee quels sont les "besoins de leur pays et les realisations de leur

pays dans le domaine de la science et de la technique. C'est a travers de
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tels echanges de renseignem.en.ts que les organisations int ernat.ional es tirent

leur conduite quaint aux meilleurs moyens de rendre efficace 1'assistance aiix

pays de la region, d'apprecier entierement les besoins et 1'orientation donnee

atix travaux entrepris aii'niveau national et regtohal. '

Une fois encore, je vous sbuhaite la bienveiiue ici et souhaite pour vous

des discussions fructueuseso



Annexe II : DISCOURS AU MOM DU DIR5ETEUR GENERAL DSL1UNESCO A L'OUVERTURE

DU COLLOQUE REGIONAL OKA/UNESCO DU CHEF QI#U IBUKUN, DIRECTEOR

DU FOSTE SCIUNTIFIQUS HOR&-SIEGE DS L'UNESCO POUR L'AFRIQUS

NAIROBI, 5 OCTOBRS 1970

M» le Secretaire executif adjoint, distingues representants des Etats

membres africains, distingues observateurs venus des organisations soeurs

de la famxlle des Nations Unies, distingues obsorvateurs vonus de 1'Orga

nisation scientifiqxie africaine et d'autres organisations Internationales*

C*est un grand plaisir pour moi, au nom du Directeur general de I'UnesoOj

de m'asssocier au Secretaire executif adjoint de la Commission economique

des Nations Unies pour l'Afrique pour vous souhaiter a tous la bienvenue

a ce Colloque regional sur 1'utilisation de la science et de la technique

pour le developpement en Afrique qui a ete convoque conjointemont par la

CEA et l'Unesco. C'est un plaisir particulier pour moi do constater le

nombre important des Stats membres africains represented ici, de constater

egalement les nombreux observateurs qui sont des specialistes dans le domai*-

ne de la science et de la technique et dont les experiences seront tres uti—

les pour le Colloque.

Comme vous le savez, lfobjet de ce Colloque est de passer en revue la

situation generale concernant 1'utilisation de la science et de la technique

pour le developpement en Afrique, d'examiner les questions et les problemes

qui se posent pour une utilisation plus efficace de la science et do la

technique pour examiner les mesures propres a, adopter en matiere de politi—

que, de plans et d'actions futures pour le developpement national et regional

dans les Etats membres africains•

Je suis persuade que bon nombre dfentre vous vont se rappeler la cort-

ference internationale de 1964 qui s'est tenue a Lagos au Nigeria et qui

a ete organisee conjointement par lf Unesco et la CSA sur la question de

"1'Organisation .de la recherche et formation du personnel en Afrique en ce

qui concerne 1'etude, la conservation et I'utilisation des ressources na-

turelles". Parmi les objectifs recommandes par la conference, etait que
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chaque Eftat membre de 1'Unesco puisse creer une organisation pour determi

ner sa politique scietftifiquo et coordonner ses activites scientifiques,

que les pays africains puissent mettre sur pied des equipes pour la recher

che et etablir un budget de recherche pour soutenir les activites scienti

fiques. II a ete egalement propose que chaque pays puisse viser comme ob-

je.ctif minimal deux cents scientifiques par million d'habitants.

- Ea! 1967, dans le but de renforcer 1'activite scientifique en Afrique

tropieale, l'Unesco avait organise a Yaounde,au Cameroun,unColloque sur .

la politique scientifique et la gestion.de la recherche en Afrique qui a

examine et recommande une methodologie pour I1elaboration des etudes de

la politique scientifique et la planification scientifique. Le Colloque

a propose aussi des programmes de recherche et la collecte des statisti-

ques spientifiques sur la situation des pays africains intertropicaux en

ce qui concerne la politique scientifique et I1organisation de la recherche.

Encore en 1968, en association aveo 1'Organisation de 1'uiite africaine

et la CEA, l'Unesco avait convoque une conference tenue a Nairobi sur l'e-

ducation et la formation scientifique et technique en ce qui concerne le

developpement en Afrique pour examiner la politique et la strategie pour

le developpement des ressources humaines dans le domaine de la science et

de la technique en Afrique.

II convient par consequent, dans notre action continue d'aider a la

creation de l'histoire scientifique aussi bien que dans 1'edification d'une

infrastructure scientifique et technique necessaire pour 1'Afrique que ce

Colloque puisse se concentrer sur 1'utilisation de la science et de la tech

nique pour le developpement. Dans les six annees qui ont suivi l'esguisse

du plan de Lagos, nous croyons qxie quelque progres ont ete accomplis dans

les pays africains, mais il est egalement clair que beaucoup reste encore

a faire. Nous esperons que les discussions et les echanges de renseigne-

ments a ce Colloque devront etre entrepris au meme niveau de franchise et

de caractere approfondi dont il est besom en ce moment pour (eveiller)

une profonde prise de conscience sur le role de la science et de la tech

nique dans le developpement national et regional. Nous esperons que le
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resultat de ce Colloque ne fournira pas seulement les directions spe*cifi—

ques et precises pour les activates futures et les programmes des Nations

Unies et ses diverses agences, mais fournira egalement la base d'une ac—'

fiori reflechie et deterrainee aux niveaux national et international *

LfUnesco ayant en tete 1■importance croissante des facteurs de progres

techniques pour le developpement economique et social des nations africaines

a fait le pas pour etendre ses champs dfactivites pour englober la techno—

logie apres la conference des Nations Unies tenue a. Geneve en 19^3 sur lfai>*

plication de la science et de la technique au developpement. II a ete rea

lise depuis lors qu.e la planification pour I1 application de la science et

cfe la''technique au developpement ^conomique necessite de solidoS' analyses

quantitatlves detaillees de I'etat de developpement, des protlemes socialix

ef des potentialites economiques existantes dans la region africaine. '

L'Unesco, par consequent, salue lfextension des activates de la Commission

economique des Nations Unies pour l'Afrique dans 1fencouragemeht du trans—

fert horizontal des technologies industrielles, les previsions- des exigences

technologiques dans la charpente d'une planification a Idhg terme, la disse-

miriatibn' du "savoir faire" technologique et industriel et l'bncouragement

a"i* application cooperative des recherches dans divers secteursde la prc*-

ductibh et des economies nationales des pays de la region africaine pohdant

que l'Unesco de son cote coritinuera d'beuvrer en tant qu'agence des Nations

Unies avec pour responsabilite premiere, la science et la technique dans'

la formulation de la pqlitique: scientifique nationale., la compilation et

la diffusion des Btatistiques. scientifiques^l1 information, et :1a documentation

scientifique et technique e-J; autres :services subordonnes a la recherche, ;

la recherche fondamentale dans le domaine de la science et-de la technique,

la science de lfenvironnement et la recherche sur les xessQurces natu^elles.

Dans cet effort coopefatif vers le developpement economique, la rilces—

site dfune liaison etroite et continue est evidente entre les deux organi

sations par exemple, l'Unesco du point de vue de la science et de la tech

nique et la CEA. du point de vue de l'economie. ■
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• -.. . J'aimerais attirer I1 attention sur le fait que mises a part les occa

sions qui.se presentent pour des echanges d'idees et aussi pour la promotion

d'wn.climat favorable a: la croissance de la science et de la technique,

l'Unesco, comme une organisation d'exeoution des Nations Unies, est impli—

quee dans un grand nombre de projets et d'activitjs dans les domaines de .

la politique.scientifique, de la formation des ressources humainesfde la

creation d1infrastructures pour le developpement, du developpement des res-

spurces naturelles et la promotion de la cooperation regionale dans le do-

maine.de la science et dela technique qui sont tous compris dans le cadre

des discussions de ce Colloque.

:....:Quelque&^uns de ces projets executes par l'Unesco avec I'aide du Pro*-

gramme des Nations Unies pour le developpement comportent des projets de

formation de maxtres dans divers pays africains, des institutions de for-.

mation aussi bien pour les ingenieurs. qxie pour les technicians pour la i

promotion de la technique et la recherche appliquee dememe que pour I'e'dutv

cation et la science agricoles* II faut remarquer particulierement que :

■ l^Unesco a commence maintenant avec I1aide du I^ogramme des Nations Unies .

pour le developpement f 1'execution de son premier proj.et en Africjue concern

nant l^tablissement d'un centre de promotion et d'enquete sur. les poten*

tialites scientifiques. et techniques nationales, C'est le Centre national

pour la planification scientifique et la recherche technologique cjui^est

projete au. Senegal pour 3 ans de 1970 a 1973. _.,(. ■ : ..

Au':Cours de la seconde decennie du developpement des Nations Unies,

i^tTnesto a 1 • intention de continuer a renforcer ses: activites dans le

developpement de I1 infrastructure scientifique, Quelques-uris des objeo-

tifs de: cette decennie sont par exemplo, que 16s pays en voie de develop

pement continuent dtaugmenter leurs depenses en faveur de la science et

. de la technique, qae les pays plus developpes continuent d'augraenter. leur

aide pour le support direct de la science et de la technique pour les pays

les moins developpes, que chaque pays hautement developpe consacre au moins

5 % de ses propres depenses de developpement et de recherche international

non militaire a la recherche en faveur des pays les moins developpes et ce

avant la fin de la seconde decennie du developpement.
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Le Comite des Nations Unies pour lfapplication de la science et de la

technique au developpement a egalement confie a l'Unesco la responsabilite

de continuer de determiner la politique scientifique nationale et d1aider

a, I1 extension des institutions nationales de science et de technologies

Dans la planification de ces activites futures, I'Unesco est vivement

interessee par les points de vue et les opinions qui vont etre exprimes a

ce Colloque regional et oxprirac l'espoir que cet effort de cooperation

avec notre organisation soeur, la CKA., serait une fois de plus un repere

dans le developpement scientifique et technique pour lfAfrique«

Pour terminer, puis—je, au nom du Directeur general de l'Unesco vous

rappeler les autres responsabilites de notre organisation, a savoir lfedu»

cation, la culture et la communication. J'exprime le voeu qu'au cours de

votre sejour en Ethiopie pour le Colloque, vous saisissiez 1'occasion

pour apprendro de premiere main au sujet de la culture ct des traditions

de cet ancien pays et ouvrir aussi de nouvelles voies de communication avec

les representants venus de toute l'Afrique par des discussions et des echanges

de vues non seulement dans la salle de conference mais aussi comme des freres

convaincus que l'Afrique doit faire un bond dans I1 age technologique. Nous

esperons que de telles voies et communications offertes par les colloques

regionaux et les conferences de 1'Unesco pourront apporter leur propre

tribution a 1'unite africaine et a la paix internationalo.
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I. DELEGATIONS DSS ETATS KE&EBHES

lu Joseph Kaiurera, Directeur a la planification agricole,

B.p. 1850, Bujumbura

Li* Aloys tfdenzalco, Directeur des mines et de la geologie,

B.p- 745) Bujumbura

Cameroun

L. Jules I-Ievaa. Diplomate, Ambassade du Cameroun,

Addis-Abeba, Ethiopie
"■ 1■' ■ ■

1-1. Raphael Liu-co:;.bo. Premier Secretaire.

^Tnb£.3sade cla la Republique democratiqu.e du Congo,

B-p. 2723, Addi^-Abeoa: Ethiopie

Ethiopie

Dr. A. Abdinaser, Head of Electrical Engineering Department,

i!3 Selasyi3 I University, Addis Ababa, Ethiopia

Dr. Kako:m3n U. 3ialak-: Associate Professor, Haile Selassie I University,

Addis Ababa., Ethiopia ' . "..'"'

Professor H-,0. 1'Jhipple, Dean. Faculty of Science3

Eailo SeX^3,bJ.e I University, Addis Ababa, Ethiopia

Ghana

Ilra ?«A.K. OwotT-ji, Senior Lecturer in Civil Engineering,

University of SvV.ence and Technology,

Cote d'lvoire " .

Ma Joseph Aicomian, Charge d1 etudes et de recherches sur la formation,

Bop. 20861j Abidjan

Professor J.M. i!ungai, Deanv Faculty of Medicine, University of Nairobi,

Po0. Box 301 $7j Nairobi ■ ■ '
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Kenya (suite)

Mr. L.E. Ngugi, Educational Planner,

Ministry of Economic Planning and Development,

P.0o Box 30561, Nairobi

Mr. N.B. Onduto, Chief Materials Engineer, Ministry of Works,

P.0B Box 30043, Nairobi

Li"bye

Mr. T. Abdul-Ghani Bishti, Industrial Research Centre,

Ministry of Industry, Tripoli

Mr. A«Ii. Furgiani, Industrial Research Centre, Ministry of Industry,

Tripoli

Llr. ACMO Hawissa, Industrial Research Centre, Ministry of Industry,

Tripoli

Dr. U.S. Shanta, University of Libya,

P.O. Box 656, Tripoli

II. Cyr k. Samake, Directeur general des mines et de la geologie,

Koulouba,, Bamako

Maroo

M« Abdulroalek Guessous, Professeur charge de la coordination de la recherche

soientifique, Faculte des sciences,

6 rue de Salcgne, Rabat

Nigeria

Dr. Pol. Akinrele, Director of Industrial Research,

Federal Institute of Industrial. Research9

P0M0B. 1023, Ikejas Lagos

I-Ir. P*Io Amenechi, Secretary,

Nigerian Council for Science and Technology,

Cabinet Office, Lagcs

Kr. E.N. Ukpoma, Chief Engineer, Ministry of VJorks,

56 Alevander Avenue, Ikoyi, Lagos

Rwanda

II. Celestin GaJiamanyi, Directeur a la fonction publique,

B.p. 403? Kigali



Annexe III

Page 3

Senegal

M. Ousmane Fall, Ingenieur hydraulicien,

Villa 2774, Sicap Dieuppeul III, Dakar

Soudan

Dr. Ahmed A.R. Elagib, Dean, Faculty of Engineering,

University of Khartoum,

P.O. Box ,487»; Khartoum

Republique-Unie de Tanzanie

Dr. J.N.R. Kasembe, Lecturer, University of Dar-es-Salaam,

P.O. Box 35O6O, Dar-es-Salaam

Mr, K.G. Kiiewela,"Economist,

Ministry of Economic Affairs and Development Planning,

P.O. Box'9242, Par-es-Salaam

M. Omer Koffi, IngSnieur pedologue,

B.p. 931» Lome

*Punisie

K. Ahmed Bouraoui, Professeur, Charge de la coordination de la recherche

scientifique,

Ouganda

Kr. S.L. Okec, Permanent Secretary, Ilinistry of Ilineral and Water Resources,

P.O. Box 7096, Kampala ■ : ■ .

Mr. G.W. Ch;jaraga, Ag. Chief, Airports Engineer,

Ministry of Norks, Communications and Housing,

P.O. Box 10, Entebbe

Mr. C.E. Tamele-Ssali, Commissioner for Geology, ;

P.O. Box 9, Entebbe

Republicrue arabe unie

Kr. Ahmad A.H. Kabesh, Director General, Ministry of Scientific Research,

Cairo

Haute-Volta

M. Traore Harouna, Prpfesseur Agrege au CE sup.

B.p» 59> Ouagadougou
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II. REPRESENTANTS DES NATIONS UNIES

UNACAST : ' '■."""

Dr. VI.K. Chagula, President, East African Academy,

P«0. Box 35033i Dar-es-Salaam, Tanzania

CNUCKD '

Mr. S.J. Patel, Chef, Service des transferts des techniques,

CNUCED, Palais des Nations, Geneve

CEA , . ...-...■

Dr. Ademola Banjo, Chef, Section de la science et de! la technique-,

CEA, Haison de l'Afrique, B.p. 3001, Addis-Abeba, Ethiopie

I-i. Albert Kensah, Section de la science et de la technique,

CEA, liaison de l'Afrique, B.p, 3001, Addis-Ab£ba, Ethiopie

H. T.S. Karumuna, Section de la science et de la technique, ..._;

CEA, liaison de 1'Afrique, B.p. 3001, Addis-Abeba, Ethiopie

OTITAR

Mr. B. Andemicael, 801 United Nations Plaza, ,...:.

-.:--Kew York,. N.I,. 1001?

III. REPEESENTANTS DES ORGANISATIONS SPECIALISEES DES NATIONS UNIES

FAO

M. St. George Cooper, Chef, Section du developpement.de I1agriculture,

Division CEA/FAO, B.p. 3001, Addis-Abeba

OACI

II. J.G. Carlsson, Representant regional,

16 Hassan Sabri, Zamalek, Le Caire

OIT

Li. Pierre Adossama, Bureau international du Travail,

B.p. 2788, Addis-Abeba, Ethiopie .;

UIT

II. Alan Brooks, Chef, Division africaine, Departement de la cooperation

technique, Place-des Nations, 1211 Geneve, 20.
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UIT (suite)

Dr. H.K. Bender, Expert regional,

B.p. 5580, Addis-Abeba, Ethiopie

UNESCO

Chief (Dr.) Olu Ibukun, Chef, Poste scientifique hors siege de lfUnesco

pour 1'Afrique, B.p- 30592,

Nairobi, Kenya (Representant le Directeur general de 1'Unesco)

Dr. Harry Lustig, Departement de l'enseignement des sciences

de I1education technique et de la recherche,

Unesco, Place de Fontenoy, Paris 7®

k. E. Armerding-, Representant de pres de 1!OUA et de la CEA

Addis-Abeba, Ethiopie

Dr. A. Picasso de Oyague, Division de la politique de la science,

Unesco, Place de Fontenoy, Paris"7©

OLiS

Dr. Pierre Chasles, Fonctionnaire interimaire de liaison OIuS,

CEA.',' Addis-Abeba, Ethiopie

IV. OBSERVATEURS DES ORGANISATIONS SCIENTIFIQUES

AAASA

Dr. L.H. Liengesha, P.O. Box 30087, Addis Ababa, Ethiopia

0RSTO1

M. Frederic Fournier, Inspecteur general de recherche,

2 rue Saint Charles, 78 Versailles, France

ACADEMIE NATIONALS DES SCIENCES - ETATS-UNIS

Dr. M.C.C. McDonald Dow, P.O. Box 138, Dire Dawa, Ethiopia
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V, 0BSER7ATEURS DES GOUVERMEKENTS

ET DES ORGANISATIONS GCUVERNEMITALES

Mri :Cozekia iiUw&ro, P.Oo Box 3O65O. Nairobi, Kenya

' .%vi ^c-'K^saj ja~MuT-:onge,'P.0o Box 1003, Arucha, Tanzania

liro SoAoH. rjVan-ty, East African Harbours Corporation,

?u0* Box 5009, IiOLnbasa, Kenya

BEPUBLIQpE FEDEFALE 1)!.4T:.LEItA.CTjg . . ' :

Profesnor Dr* R. Eicanz, Dean, Faculty of Technology,

Htiilfi Solassie I Universiij-g Po0o Box 385r Addis Ababa, Ethiopia

Quagra? ne, Head, Science and-Cultural Department,

3°43S i-:V;.is Ab',or., Ethiopia

J=?., 3c":jiii.".dt? ..irsotory US Naval Iviodical Research Unit N°

rr* G!".c:in U. Soiiu"itzer. Director., Office of Science and Technology,

Af,--::0.y for ^ivberuvLior.&l "0ev:lor)mcn';p

1]". ".:?i" :r;L"Or i uf*.
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Co£e_ Titres

DOCUMENTS DE TRAVAIL

S&T/WP/l/Rev.l Hotes sur le Colloque

S&T/WP/2 Les problemes de la politique en Afrique dans les annees

a venir

S&T/WP/3 Elaboration de la politique et planificationen matiere

d'utilisation de -la, science et de la technique

S&T/WP/4 Le systeme educaL-if - les "besoins et les ressources

'■■-■': en main—d*6'onvro qualifice

S&T/WP/5 Kessources en main-d1ocuvre scientifique et technique

on Afrique : pro"blcmes de son absorption et de son emploi

pour un reiKiemGnJ- optimal

S&T/WP/6 L'infrastPicture scientifique et technique dans les pays

africains

S&T/up/T Pro"blemes de l'infrctstracutire des transports

S&T/V/P/8 Ugssoutcss nature lies : invent airef recherche et mise

... en valeur

S&T/WP/9 j^t-ades et evaluation de resxcvvces naturelles

S<?;T/wp/1O Hecherchs et developpement industriels

S&T/WP/ll Cooperation . regionale dans le domaine de la science

et de la techniquo

S&T/WP/12 Cooperation regionale d?ns lo domaine de la scicence

et de la, technique

DOCUMENTS DE REFERENCE"

S&T/BP/l La normalisationrpont jete sur les "breches de la technologie

-S&I/BP/2 ...- Les statior/s t3iwriemiep de tllecommunications par satellite

li^^i^^ il

S&T/BP/3 Problemes concernant la formation aux telecommunications

en Afriaue ■ - :' . ,



Annexe IV

Page 2

Cote

S&T/BP/4

S&T/BP/5

S&T/BP/6

S&T/BP/7

S&T/BP/8

S&T/BP/9

S&T/BP/lO

Tit res

Formation aeronautique

Plans pour les services au sol de la navigation aerienne

Correlation entre les besoins de main-d'oeuvre

avec les etapes et les niveaux de developpement

PLenseignements sur le "Plan d'action mondial"

Science et developpement

Cooperation regionale dans le domaine de la science

et de la technique — Le eas de la Communaute de 1'est

africain

Projets de recherche de 1'UNITAR relatifs a 1'utilisation

de la science et de la technique pour le developpement

en Afrique

S&T/CR/3

S&T/CR/4

RAPPORTS DES PAYS

Rapport du pays - Burundi

"Rapport succinct sur 1'application de la science et

de la technique au developpement du Burundi"

pLapport du pays - Cameroun

"Organisation de la recherche scientifique en Republique

federale du Cameroun11

S&T/CR/14

S&T/CR/l6i/

S&T/CR/17

S&T/CR/20

S&T/CR/23^

1/ Le delegue

est encore

du pays - Republique democratique du Congo

(non presente)

Rapport du pays - Ethiopie

(non presente)

Rapport du pays — Ghana

Rapport du pays - CSte d'lvoire

(non presente)

Rapport du pays — Kenya

Rapport du pays - Li"bye

"Utilisation of science and technology in various spheres

of development in Libyan Arab Republic"

Rapport du pays - Mali

(non presente)

du pays a fait une presentation orale mais le document ecrit

attendu.
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S&T/CR/26

S&T/CR/28

S&T/CR/3O

S&T/CR/31

S&T/CR/33

S&T/CR/35

S&T/CR/36

S&T/CR/37

S&T/CR/38

sat/cr/39

Titres

Rapport du pays - Maroc

!'Les activites de recherche scientifique et technique

au royaume du Maroc et leur incidence sur son developpement"

Rapport du pays - Nigeria - ' '.

Rapport du pays - Rwanda

(non presente)

Rapport du pays - Senegal

"Ctudes et recherches en Republique de Senegal11

Rapport du pays - Sierra Leone

"Utilisation of science and technology for development

in Africa"

Rapport du pays - Soudan

■ 'Scientific and technological resources of the Sudan'*

Rapport du pays - Togo

11 lit at actuel de la recherche scientifique et technique

au Togo"

Rapport du pays - Tunisie

Rapport du pays - Ouganda

:1 Status of research and application of science and

technology in Uganda"

Rapport du pays - Republique arabe unie

"Implementation of science and technology in the United

Arab Republic"

Raport du pays - Tanzanie

''Sciencef technology and development in Tanzania"

S&T/SYMP/lNF.l

S&T/SYMP/INF.2

S&T/SYMP/INF.3

S&T/SYMP/INF.4

DOCUMENTS D1 INFORMATION

Informations generales pour les participants

Ordre du jour provisoire

Programme de la ceremonie d'ouverture du Colloque

Programme du mardi 6 octobre

2/ Le rapport du paysrpromis par le delegue au Colloque n'est pas encore
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S&T/SYMP/INF.5

S&T/SYMP/INF.6

S&T/SYMP/INF.7

S&T/SYMP/INF.8

S&T/SYMP/INF.9

Programme du mercredi 7 octo"bre

Programme du jeudi -8 octobre

Programme du vendredi 9 octobre

Programme du lundi 42 octobre

Programme du mardi- 13 octobre
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1. Ouverture du Colloque

2. Election du "bureau

3. Adoption de 1'ordre du jour

4. Organisation du travail du Colloque

5. Elaboration de la politique et planification dans le domaine

de la science et de la technique

6. Ressources humaines pour le developpement scientifique et technique

7« Creation d1infrastructures pour le developpement

8. Ressources naturelles : inventaireE recherches et mise en valeur

9. Recherche et developpement industriels

10. Cooperation regionale dans le domaine de la science et de la technique

11. Presentation de rapports de pays

12. Discussion des recommandations generales du Colloque

13. Adoption des rapports du Colloque
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Annexe VI

NOTES SUH LE CQLLOQU:

Introduction

La science et la technique exercent certainement une influence sur

tous les aspects de la vie d'une nation, mais c'est en raison de leur

role majeur dans le domaine du developpeaent economique et social qu'elles

presentent le plus d'importance pour les pays africains. La prosperite

economique des pays industriels et la transformation de leurs societe*s

sont en grande partie le resultat de 1!application continue de la science

et de la technique modernes aux problemes de lfeducation, de la sante", de

la recherche, de lforganisation et de la production, Dans leurs efforts

de developpement, il faut que les pays africains creent, au niveau de

leur administration et dans le secteur prive, des organisations efficaces

capablea de concevoir et de formuler les strategies necessaires a 1'uti

lisation de la science et de la technique. Ces organisations devront etre

pourvues dfun personnel qualifie possedant les aptitudes necessaires dans

les disciplines liees a l'emploi de la science et.de la technique pour

resoudre les problemes dans les divers doraaines du developpement.

Certains pays ont commence a creer de telles organisations et a-j. ■.

etablir des plans de developpement technique, Toutefois, beaucoup : • ■: .

d1organisations gouvernementales restent inefficaces car elles sont pourvues

d'un personnel qui ne sait qu'ecrire des repports sur 1'application de la

science et de la technique et nonde specialistes capables de me.ttre au

point les programmes, d'action neoessaires a cette application. II en resulte

que si I1application de la science et, de la technique au developpement fait

couler beaucoup d'encre et est matiere a longs discours, 1'appareil gouverne-

mental n!a en fait qu'une capacite tres limitee, dans la pratique, de

s'occuper des problemes et des programmes techniques.

e "Notes" ont fait l'objet du document SetT/^P/l/Rev.l qui a e"te
distribu§, pour information, aux participants au Colloque.
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Cette impuissance partielle a traiter des sujets et des programmes

techniques s'est revelee, depuis un certain tempsf dans les relations

entre organisations ou institutions des Nations Unies et les administra

tions africaines. Elle constitue un serieux obstacle pour les pays

interesse"s a profiter pleinement des programmes d'assistance des Nations

Uniesy ou des programmes d'aide bilaterale qui comportent des elements

de science et de techniques ■■.■..,■•■

Dans le cadre du systeme des Nations Uniesf on prepare actuellement

la deuxieme Decennie du developpement; le Plan d'action mondial en est un

element important dont les institutions des Nations Unies assument les

preparatifs de mise en oeuvxe* Ce Plan d'action prevoit 1'elaboration

d'un ensemble de projets qui visent a ereer une infrastructure institution—

nelle et a former du personnel aux disciplines scientifiques et techniques

dans les pays en voie de developpement. En rapport avec ce Plan^ des pro

positions concernant l'Afrique sont deja a l'etude* Tous les pays membres

de la region ont ete consultes pour savoir quels etaient leurs besoins et

priorites a ce stade initialides preparatifs. D!autres echanges de vues

auront lieu pendant l!elaboration des differents programmes. Pour que le

Plan d'action mondial ait. un sensr il faut que chaque gpuvernement membre

soit associe de pres aux programmes de mise en oeuvre8 tant nationaux que

multinationaux. II est prevu que ces programmes de mise en oeuvre seront

lances a partir de 197I*

Le moment est done venu de savoir ou. en est I'1 application de la science

et de la technique au developpement de l'Afrique. On pourra en mgme temps

evaluer dans les divers secteurs de l!economie des pays les possibilites

et la capacite d'executer des programmes techniques. . .■■•■,*:

Objet du Collogue .

Le colloque vise un triple objet :

a) Examiner la situation generale en ce qui concerne 1'utilisation

de la science et de la technique pour le developpement dans les

pays africains. Cet examen portera sur les organisations et les

programmes au moyen desquels ces pays font usage de la science

et de la technique dans les divers secteurs du developpement

national;

b) Examiner les .questions et problemes que pose une utilisation

plus efficace de la science et de la technique; . s

c) Examiner et proposer les mesures a, prendre concernant des poli-

tiquesf des plans et des actions pour ameliorer 1'utilisation

de la science et de la technique dans plusieurs secteurs des

activites du developpement national en Afrique.
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Les deliberations du Colloque permettront de determiner dans quelle

mesure les programmes en cours sont pertinents et utiles pour 1'applica

tion de la science et de la technique au developpement de la regionr et

d'evaluer les moyens - aussi "bien que les limites - des structures natio-

nales exlstantes quand il s'agit dfentreprendre et d'administrer des pro
grammes de developpement technique. Les resultats de cet examen seront

d'une valeur considerable pour 1'elaboration des plans relatifs a la

science et a la technique pendant la deuxieme De'cennie du developpement»

Us donneront en particulier des indications inestimables pour la prepa*-

ration des programmes africains dans le cadre du Plan d'action mondial.

Lieu et date. ■■•■■■:;

Le Colloque se tiendra a laMaison de 1'Afrique, Addis-Abeba (Ethiopie)
du 5 au 16 octobre 1970•

Programme

Le programme provisoire figure a l'annexe I du present: doc\iment»i: ,:^.
Lfinscription des participants commencera le matin du lundi 5 octobre.

seance, pleniere sera^ re servee k la ceremonie d •6uverture\t

^ du-Bureau et ^d'au^res ques-t-ions de procedure, Les;tr6is :;
seances plenieres suivantes seroht exclusivemeht consacrees k la pres'enti--
tion des documents de travail sur les six principaux sujets. Tous les

atftj^g ic^curoents traitant de questions soumises au Colloque seront exami-
auac reunions des groupes de travail. ' ■ :

Liste des su.iets . r

I. Elaboration de la politique et planification dans le domaine de
la science et de la technique^ ' ■' ■

a) Elaboration de la politique et planification pour le progres
et l'expansion de la science; ..■:../ :^.:/.:j':'~.>S\SL

b) Elaboration de la j>olitique et planification pour I'utilisa-.
tion. de la technique. ; :

II. Ressources humaines pour le developpement scientifique et techni*.
que ' ;

a) Educationf formation et emploi du personnel scientifique et
technique;

b) Le personnel scientifique et technique dans l-'appareil admi
nistratif et les services de planification de l'Etat et des
institutions gauvernementales.
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TII» Creation d1infrastructures pour le developpement • j

a) ' Infrastructures pour la science et la technique1;

-':■■■:■■; ■ : t>.)-- Problemes scientiflques' et techniques relatifs a-lrinfra- :
structure economique. '. ■ ' ' ■ ' ;~ : ' : ■" : *:

.. TV;. , Ressources naturelles V>inventairec recherches et mise en valeur1.

. ■: ■■...■ a) Ressources naturelles Y recherches et mise en1 valeur;' i:: '

"b) Ressources naturelles : inventaire et evaluation,:....:"■„....: ".'.^J-LSJ.

i'lorifV.; Recherche et::d^veloppement'industfieis. ' i; '": ;;'

VI. Cooperation regionale dans le domaine de la science et de la

technique. -ILl'l^il- i

Rapport g :parc ipays_>.-. :vz i\ ■■■■ ■ :■:•:£:'■'::' ■' ? :rr.:rjj-"'- ■"/; ' ■■':'- '■'■'T 'r.r ■■.■■),■:>*:"

.■■>■:■■:'■■•■■■'.* 'i :b(X::.- 1'U :ixt:-'. ■■■■'. ..^"W'-.'yy: •■....■ ■ /■■"1"i'^ .'■■■■ -'or;i ■:■■■.■■ '■

Chaque delegation est invitee a fournir un rapport sur 1'utilisation

(jLe: la science et.de;.la technique pour le de"ve*lopJ>erTreni* dans' sori-'pays.

Quelques indications visant a faciliter la^prepsLration &6 c«a rapports,/

selon un mpdele: donn,et- 'figurent .a l-'annexe-lEI* " ■■■':-- ■''-'■'-: ' '•■"■ ■' • ■-,:■■.

,:.:r:Les rappo.rtei de;sopays seront- presentes>-(et non lus) en seahce plenie^e,

Deux seances plenieres ont ete reservees'a cet effet.. La lo'ngueur des rap

ports ecrits n'est pas limiteer mais le temps alloue a la presentation de

chaque rapport dependra du nombre total des rapports soumia;L.il:Ine_'depas^~

sera toutefois en aucun cas dix minutes.

Les rapports des pays devraient parveinitf aii secr4tai*lat! en aofrt 1970

au plus tard pour en permettre la reproduction,
- ' ■ ,i ■-■■.■.„,, r . - ... •...;.;.... .. ." -■ ■ . i- -f-.-'v ■.■■*-■'.' ■ -

• ■' ■ ' ■ -VT;"' ■ ■' -'' : '.-.-'.:.''':.,. '■ '.'.' ' '■ ■■'*■■. ■ " .■.....■-.-.-

Qroupes de travail ; ■■. r> . . > ^ :.■:■■■. -:^ :J

t! da^is;,le::c.adrerde'. grpupes:;de-tr^availr qu'aurbht^Ji'eu les' discus
sions detaillees des sujets a l'ordre du .jour:<dn Colloque.'■'"' On prevoit

d!instituer les quatre groupes de travail suivants :

Groupe de travail 1 • "*■■■'.

. i);..; piatO-a^rtion-vde .la politique et planifloat ion dans le domaine de
la science et de la technique; " '■' '

ii)r; P^ss.ources :humaines pour le developpement -scientifique et technique.

Groupe de travail 2 .n-.j .... .'-■.■:..- ■

iii) Creation d'infrastructures.
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Groupe de travail 3 .._;.'.-.

iv) Re..ss.ources .naturelles : inventaire^ recherches et mise en valeur;

v) Recherche et developpement industriels.-

Groupe de travail 4

vi) : Cooperation, regionale dans le domaine. de la science et de la

technique. . .

Chaque groupe de travail aura son propre "bureau : President,

President et Rapporteur. Les reunions des groupes de travail pourraient

se tenir se.lon l'ordre etabli dans le Programme provisoire.

Documents . .

documents autres que les principaux documents de travail et les

.rapports des pays pourront e*tre presenters aux reunions appropriees d©s

groupes de travail. Les participants qui desirent soumettre des docu-*

ment^-au Colloque sont pries dfen informer le secretariat de la CEA ■.

aussitot que possible (le 30 juillet 1970 && plus tard) afin de faciliter
la mise au point du programme de travail des groupes.

Langues de travail /

Les langues de travail du Colloque seront 1'anglais et le francais,

L1interpretation simultanee dans ces deux langues sera assuree pour les

seances plenieres et les reunions des groupes de travail* Les principaux

documents du Colloque seront egalement fournis dans ces deux langues.

Participation

Ont ete invites a participer au Colloque :

i) Les delegations des pays membres de la CEA;

ii) Les representants de 1'Organisation des Nations Uniesf de certaines
institutions specialisees;

iii) Les representants d!autres organisations internationales;

iv) Les experts de certaines organisations nationales de pays deve-
loppes et de pays en voie de developpement.

Une liste des Etats membres de la CEA et des organisations interna

tionales invites a, participer au Colloque se trouve a, I1 annexe III.
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Dispositions financieres

;'"-■■■'. L'Organisation des Nations Unies financera la participation d'un

representant de chacpie Etat membre de la CEA. On s!attend que les Etats

membres prennent a leur charge les frais afferents aux autres membres de

leur delegation et que toutes les organisations et institutions reglent

egalement le cout de leur participation. ; .;..■ ; .;'■ ■'■'.-.

Le transport sur placeE pour toutes les activites officielles du

Colloque, sera fourni gratuitement.

Pas-seport-s, visasy etc,

Les participants voudront bien se munir d!un passeport valide et

d'un visa d!entree en Ethiopie que l!on peut obtenir aupres de tout repre

sentant diplomatique ou consulaire ethiopien a, l'etranger, ou a l'aero-

port d'Addis-Abeba, Les participants sont pries dfinformer le secretariat

de la CEA de leur numero de volr de la- date et de l!heure de leur arrivee

afin.que des dispositions puissent gtre prises pour les accueillir a lfae-

roport d'Addis-Abeba. Le vaccin contre la" variole(remontant a moins de
trois ans et a plus de deux semaines avant la date d!arrivee) et l'inocu-

latioh contre la fievre jaune sont reqiiis pour 1 'Ethiopie,

Les participants recevront individuellement des renseignements sup-

plementaires sur le logementt le tourisme localr etc. des- que leurs ■.:..,...

formules de renseignements personnels seront parvenues au secretariat de

la. CEA. . ■ '. > ■
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QUELQUES INDICATIONS POUR LA REDACTION DES RAPPORTS PAR PAYS

Les rapports par pays etablis a 1'intention du Colloque devront pre-

senter* grace aux renseignements qu'ils contiennentf une image utile

rai sonnalDlement exacte de.la facon dont chaque pays est organise et equipe

pour gerer et utiliser la science et la technique dans les divers domaines

du deyeloppement. ■

Puisque dans les pays africains c'est encore l!Etat qui constitue la

principals source d1initiative et l'instigateur des programmes d'action

en vue\ du developpement economiquef l'efficacite avec laquelle la science

et la technique seront utilisees pour le progres national dependra en

grande mesure des organes et des structures qui permettent a, l!appareil

gouvernemental en general de penser et agir dans le domaine scientifique

et technique.

Pour determiner la faculte que possede un pays de formuler et executer

des programmes techniques,, il est essentiel de connaitre la qualite et les

effectifs de son personnel scientifique et technique. Les rapports devront

done contenir quelques renseignements sur 1'enseignement techniquet son

envergure, son organisation et 1'interet qu!il presents pour le developpe^

ment du pays, interesse.

Bien que le r61e de 1'Etat soit preponderant dans le developpement

economiquet tous les pays africains ont dans leur systeme economique un

secteur privec parfois d!une importance considerable. II serait done

utile dfinclure dans les rapports certains renseignements sur les dispo

sitions prises par les entreprises et organisations privees pour utiliser

la science et la technique en agriculturef dans les activites minieres et

manufacturieres et dans les industries fourniseant des services. Ces ele

ments completeront les renseignements sur le secteur public et permettront

d'obtenir un tableau detaille de la capacite que possede chaque pays d'uti-

liser la science et la techniqueP ainsi que de la maniere dont cette capa—

cite est employee,, et avec quels resultats.

De ce qui precedec on pent deduire que les rapports par pays devraient

traiter des points suivantsr outre tous autres aspects que le pays interesse

pourrait desirer evoquer :

1) L'importance donnee a 1'elaboration de la politique et la planifi-

cation dans le domaine de la science et de la technique au sein

des organes de 1'Etat normalement charges des fonctions delibera-

tives et legislatives. . .

2) Structure de 1'organe ministeriel charge de 1'elaboration de la

politique a suivre en matiere de science et de technique.
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3) Organisme central charge de 1'elaboration de la politique et de
la planification dans le domaine de la science et de la technique

au niveau du Secretariat de Cabinett y compris les organes con-

sultatifs s'il y en a*

4) Services charges de la preparation et 1'execution des programmes
nationaux scientifiques et techniques.

5) Reseau d'instituts de recherche scientifique et techniquec de
l'Etat.

6) Organisation des services charges de la science et de la techni*-
que et de leurs applications, dans les ministeres techniques

responsables des doma^ines suivants :

a) Services medicauxet sante publiqrie; : : ': ;

b) Agriculturer for§ts et peche;

c)': industries; '- "■■ '■■'■■' ! : ; r - ;- . ■■■!...-

. ,d,), .Ressources minerales;. ■..,... ; , . . \

e) Ressourctss hydrauliques; i:— -^ ;^- *...■■■... \r .

f) Services meteorologiques; -..-■..;.. w

g) Energie et eiectricite;

h),,t-Transports et comraunicatioris;. . -..,.,■ ;.:r -/r . ,. :■

■ri) ^^ravaux publics (y;::c6mpris leves ef cartes)'et- habitat;

,j;). peyeloppement urWin-et rural*. . ....

7) Organisation des services ^ch^rges &es. sujets. techniques dans les
.ministeres de-nature, .es.sentiellement non. technique ■ tels que :

a) Commerce; ,.,.. .: d) . .Travail;: ., :. ...

b) Finances; ■i>: e) Interieur;

c) Information.; .-.; ., . : f) Affaires etrangferes. .-.-.

8) Enseignement technique ...... ... .,.. , . ■

a) Enseignement professionnel; ■ ■ .. ■■..,-,

b) Enseignement technique superieur, :: ' "'■ : '-" ;

9) Organisation de la cooperation bi'lat'&rale et Internationale avec

d'autres pays ou avec des organisations internationalesr dans le

domaine' de la science et 'de; la t;edinique', : ;

10) Utilisation de la science et de la technique par des entreprises

et des organisations du secteur prive (agriculture^ industriesr
commerce: etc.).

: I^ee rapLporijs_d.e_s ga^ devraient parvenir au secretariat de la CEA

"Te 1^ raoQiT'fq7rr au plus /tard..
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- PROGRAMME PROVISOIRE BU COLLOQUE

Lundif 5 octobre

10 heures - 12 heures Inscription des participants et"distrrbution des

documents : "'

15 heures - 18 heures SEANCE PLENIERE ... . ......

Ouverture .du Colloque

.Ejection du Bureau

Adoption du reglement interieur

Adoption de 1'ordxe.:. du jour

Mardi. 6 octobre

10 heures r 13 heures SEANCE PLENIERE . s. .

Presentation des documents de travail - Points I et II

15 heures - 18 heures SEANCE PLENIERE

Presentation des documents de travail - Points III et IV

Meroredi, 7 octobre

10 heures - 13 heures SEANCE PLENIERE .

Presentation des documents de travail - Points V et VI

15 heures - 18 heures SEANCE PLENIERE

Presentation des rapports des pays

Jeudif 8 octo"bre

10 heures - 13 heures SEANCE PLENIERE

Presentation des rapports des pays

15 heures - 18 heures SEANCE'PLENIERE

Vendredi, 9 octotoe

10 heures - 13 heures GROUPE DE TRAVAIL 1 : ...

i) Elaboration de la politique et planification

dans le domaine de la science et de la

technique

ii) Ressources humaines pour le developpement

scientifique et technique

15 heures - 18 heures GROUPE DE TRAVAIL 1

(suite)
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Fage "TO

iy 10 octobre

Toute la journee

Dimanchec 11 octobre

Toute la journee

Lundif 12 octobre

10 heures - 13 heures

15 heures - 18 heures

Mardir 13 octobre

10 heures - 13 heures

15 heures - 18 heures

Mercredi, 14 octobre

9 h 30 - 13 heures

15 heures

JeucLif 15 octobre

10 heures - 13 heures

15 heures

Vendrediy 16 octobre

10 heures - 13 heures

15 heures

Excursion en dehors d'Addis-Abeba

(les details seront communiques ulterieurement)

LIBRE

GROUPE BE TRAVAIL 2 :

iii) Creation d'une infrastructure

GROUPE DE TRAVAIL 3

iv) Ressources naturelles; inventaire,

recherches et mise en valeur -

v) Recherche et developpement industriels

GROUPE DE TRAVAIL 2

GROUPS DE TRAVAIL 3

GROUPE DE TRAVAIL 4 : ' :.:.... "

vi) Cooperation regionale dans le domaine &e la

science et de la technique

GROUPE DE TRAVAIL 4 . - .

GROUPES DE TRAVAIL

Discussion des projets de recommandations

au sein des Groupes d.e travail

Elaboration;des.recommandations finales et

des rapports des Groupes de travail

SEANCE PLENIERE

Discussion cles recommandations generales du

Colloque

Comite des resolutions

SEANCE PLENIERE . ■..-.■■

Adoption des resolutions et des recommandations

SEANCE PLENIERE

CISture du Colloque



Annexe VI

Page. 1.1-

ANNEXE III

LISTE DES ETATS MEMBRES DE LA CEA ET DES ORGANISATIONS INTERNATIONALES

INVITES A PARTICIPER AU COLLOQUE

I. ETATS MEMBHES

1. Algerie 22. Maroc

2. Botswana. 23» Maurice

3• Burundi 24* Mauritanie

4* Cameroun 25. Niger

5» Congo (Republique democratique du) 26. Nigeria

6. C8te-dflvoire 27- Ouganda

7. Dahomey 28. Republique arabe.unie

8. Ethiopie 29* Republique centrafricaine

'9:. :.Gabon 30. Republique populai&e du Congo

10. Gambie 31. Republique-Unie de Tanzanie

11. Ghana 32. Rwanda .. ...„..;

12. Guinee 33. Senegal

13• Guinee equatoriale 34. Sierra Leone

14« Haute-Volta . 35. Somalie

15. Kenya :; 36. Soudan

16. Lesotho .;, . ;:, . 37. Souaziland

17 • Liberia 38. Tchad

18. Libye : . ,39. Togo

19. Madagascar ' 40. Tuni sie

20. Malawi 41. Zambie

21. Mali . -.:■:■;

II. ORGANISATIONS INTERNATIONALES

A. Institutions specialisees et Agence internationale de I'energicatomique

1* OIT (Organisation internationale du Travail)

2. FAO (Organisation des Nations Unies pour 1'alimentation et'
1'agriculture) . .-; .

3» OACI (Organisation de 1'aviation civile internationale)

4« BIRD- (Banque internationale pour la reconstruction et le
developp.ement) .

5. OMS (Organisation mondiale de la sante)

6. UIT (Union internationale des telecommunications)

7. OMM (Organisation meteorologique mondiale)

8. AIEA (Agence internationale de l'energie atomique)

^■■f-^^^W-^-^a^-^"'"
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B. Organisation des Nations Unies

9» Division des ressources et des transportsf New York

10. Cabinet du Directeur charge de la science et de la technique.

New York

11. Comite consultatif sur 1!application de la science et de la

technique au developpement

12. ONUDI (Organisation des Nations Unies pour le developpement
industriel)

13. PNUD (Programme des Nations Unies pour le developpement)

14» CNUCED (Conference des Nations Unies sur le commerce et le
developpement)

.■-■. 15« UNITAR (institut de formation et de recherche des Nations Unies)

C. Organisations scientifiques africaines

16. EAA (East African Academy)

17 • Association scientifique de 1'ouest africain

18. Association africaine pour 1'avancement des sciences agricoles
(AAASA) ■

19« Comite de la science et de la technique de la Ligue des Etats

arabes

20. OCAM/CRST (Organisation commune africaine et malgacher Comite ■
de la recherche scientifique et technique)

D. Autres Organisations internationales ■ ,.

21. OUA (Organisation de l!unite africaine). : . :.

22. CIUS (Conseil international des unions scientfiques.)

23* ISO (Organisation internationale de normalisation)

24* FID (Federation internationale de documentation)

25- OCDE (Organisation de cooperation et de developpement economiques)

26. COMECON (Conseil d!Assistance economique mutuelle)

27* COMSAT (Communications Satellite Corporation)
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ANNEXE VII : GROUPES DE TRAVAIL

Qroupe de travail I

Questions : i) Elaboration de la politique et planification dans le

domaine de la science et de la technique;

ii) . Ressources humaines pour le developpement scientifique

et technique.

J. Kafurera " A. Ndensako

Jo Mevaa J* Akomian

R. Mutombo A.Abdinaser

T. Harouna L*E. Ngi^i

N.B. Onduto ' P. Amenechi

I.A. Akinrele E-N. Ukporaa

C. Gahamanyi 0. Fall

0. Koffi Ao Bouraoui

C.E. Tamale-Ssali S»W. Owaraga

A. Kabesh J.N.Ro Kasembe

K.Go Kilewela P. Kasajja-Muwonge""~

S.A.R. Shatry M, McDonald Dow

P, Adossama M. Leroy

J.G. Karlsson K,A, Quagraine

Groupe de travail II

Question : Creation dfinfrastructures pour le developpement

Jo Kafurera J» Mevaa

J. Akomian T» Haroune

P.A.K. Awotwi L*E. Ngugi

R. I'lutombo E.N. Ukpoma

C. Gahamanyi A. Bouraoui

S.L. Okec K-G. Kilewela

K,E,.Ekwaro M. McDonald Dow

P. Adossama J.G. Karlsson

W»K8 Chagula
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Groupe de travail III

Questions : i) Ressources naturelles; inventaire, recherches et

...... ,.. ... m.i.se en valeur;

ii) Recherche et developpement industriels.

: : A, Nderizako ■ ■■!■ K.A, Quagraine

N.B, Onduto ■- M*S. Shanta

A.M. Fergiani CM. Samake

A. Guessous ■ I»A. Akinrele

P. Amenechi 0. Pall

0. Koffi C.E. Tamale-Ssali

A. Kabesh J.N.R. Kasembe

K.G. Kilewela S.A.R. Shatry .

K.E, Ekwaro M. McDonald Dow

F, Fournier P- Adossama

J.G. Karlsson

Groupe de travail IV

Question : Cooperation regionale dans le domaine de la science et de

la technique

Jo Kafurera ■ A. Ndenzako

P.A.K. Awotwi N»B. Onduto

L.E. Ngugi T.A. Bishti" "

A. Hawissa L CM. Samake

A. Guessous ■ E.N. Ukpoma

I.A. Akinrele P. Amenechi

C Gahamanyi- - 0.. Fall

A. Bouraoui • S.L. Okec

G.W. Owaraga - J.N.R. Kasembe

K.G. Kilewela F. Kasajja-Muwonge

M. McDonald Dow F. Fournier,

P. Adossama W.K.. Chagula
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Rapport succint sur 1' application de la.
.1/

Science ei; de ?.a 1'echnique au Pevelcpperaent du Burundi-^

Le Gouverr.enent de la Republique du Burundi attache une grande impor

tance a ce -olloquft au cows duquel 3 en pays africains vont e*tudier les

problemes reia^ifs a i'ai pxioation d3 la sjienoe et de la technique pour

le de*velo;pp3men-u do leurr pouples.

La science et le technique^ utilise* eta. pour des huts 6oonomiques,

sociaux et cultureln, c&natitiient l!outil primordial pour faire aortir du

sou^-d6velopp«uent les payo du tie^s mcnio,

L'utilisation de la science et de la technique pour le developpement

est oncore au s^ade enbryonnaire pxx Burundi.

£h effet- nous ne "disposons qu^ de tree pou de sciontifiques at

technologues hauT.encnv queJii'i^G pour relar.cer unc application serieuse de

la science et ds ia technicue pour le developpement national.

Les quelquc? ileruentr Jont drlspo^e le Baxanii sont an sein de:l';appareil

gouvernement^l cu E*cocup.Tit en grpnde p;.rtic do 1'Administration. .

N6anmoins? un effort do recherohc scientifi<±ue oommence a se faire

sentir dans oev^ains Departemenxs t^inisteriels.

II s'agit de s

- Mpartement Central technique au Ministers des Travaux Publics.

- Departommt *e la C«Sc?.OJ?ie ct- .!,Iines au Ministers de l!Economie.

- Inatituu aes Soier.oP.~j Agronomicues (iSAKJ)-

- Bepartemert do la PIsAiificaticn Agrioole.

- Btudes hydro-meteorologiques*

- Laboratoire Veterinaire. ; .

l/ Ce rapport a c*e distri"bue pet)arement oomme document S&T/CR/3
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- Centres Zootechniques, et (wTan\ 0,1 Mini stare
Office des Cultures Industrielles du Ifcrundi (OCIBU), au Minister*

de I1Agriculture et de l'Slevage.

- Laboratoire de Microbiologie au Kinistere de la Sante Publique.

-.Department de la Planification de I1 laiseignement.

- Universite Offioielle de Bujumbura.

- Booles Secondaires Techniques Superieures de diverses orientations,
au Ministere de I1Education Nationale.

Pour oe qui concerne le Secteur Public, les Minister* appliquent dono

la Science et la Technique chacun dans les domains, qui le ooncerne avec la

coordination, a 1'echelon gouvernemental, du Ministere du Plan.

La preparation et 1'execution des programmes nationaux scientifiques

et techniques sont a charge des Services ministeriels ayant ces activites

scientifiques et techniques dans leurs attributions, avec 1•approbation du

Ministere du Plan qui en assure la Coordination.

Nous ne saurions exposer ici, dans les details, les differentes

recherches de ohaqu.'Department Ministerial pour l'utilisation de la

Science et de la Technique pour le development national. Neanmoins, nous ne

citerons que quatre Departments ministeriels qui ont deja deaarre pour le

moment.

1. - Secteur des Travaux Publics.

Le Departement a dans son Organisation un Bureau Central d'etude, qui

est charge de l'etude et de ^elaboration des Promts, tels que s

1) le reprofilage et l!asphaltage des routes nationales;

2) les constructions? des batiments;

3) 1'etude des ponts et leur construction:

4) l'Stude de I'approvisionnement en eau potable.

5) essais d'organiser des transports aeriens et lacustres.
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II. - Reofaerches geologiQues et minieres

Eh general, les activites geologiques-du Departement des Mines et de

la Geologie du Burundi, consistent en un etablissement de la carte geologi-

que du Pays au i/iOO.OOOe par des leves geologiques systematiques effectue*es

par feuilles de 1/4 de degre carre.

Cee etudes geologiques permettront d'orienter les travaux de reoherches

minieres et seront egalement de grande utilite pour I1agriculture, les

Travaux Publics, bref d'une fa9on generale, a I1 etude de tout probleme

lie a la connaissance de la nature du sous-sol.

' Tour ce qui concerne les recherches minieres, le Gouvernement a entrepris,

avec la participation du PNUD, un vaste programme de recherches minieres,

Ces recherches seront effectuees avec des methodes modernes de prospec-

tion comme la prospection geochimique, la prospection geophysique aeroportee

et au sol, les etudes photo-geologiques etc..

Aujourd'hui, quatre centres miniers ont eta ouverts.

.11 s'agit des exploitations de Bastnaesite, de cassiterite, de

colombo-tantalite, de Wolframite et ferberite ainsi que quelques exploitations

artisanales d!or alluvionnaire.

III, Secteur agricole

1. - Recherche applique"e

La recherche en matiere agronomique et zootechnique est assuree par

l'lSABU (institut des Sciences Agronomiques du Burundi).

Ce secteur est particulierement important pour un pays tel que le

Burundi dont le revenu national est presque constitue par le secteur primaire,

Les travaux de recherche appliquee visent a assurer la continuit4 entre

les resultats obtenusen station et la technique culturale et zootechnique

couramment pratiquee pour les speculations des quatre grandes regions ecolo-

giques du pays.
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Le bilan des realisations et le programme d'action prevu pour la •

periode quinquennale consideree sont succintement exposes ci-apres :

2. Zone de basse altitude (700-1000 m.)

Un programme de recherche est mis en place pour s

- le coton (selection, phytopatliologie, mise au ppint des me'thodes

cultural es)5 ;:

- le riz (introduction de varietes nouvelles, multiplication et diffusion,

du L7 et du L9 avec le CAPSA du Mubone)$

- 1'arachifte (multiplication de la A65 et de la 1055 avec le CAPSA de

Mparambo;

- Les centres zootechniques drer_sais de Mparambo,,Randa ppur la production,

et lfexperimentation en vue de diffuser du betail ameliore en milieu

rural.

La relance des paysannats environnants permettra la mise en application

directe des recherches de la Station.

3. - Zone d*altitude intermediate (1000 - 1500 m. )

L'ISAHJ dispose de la Station de la Musasa au Mosso-Sud. Cette Station

introduit le tabac-sumatra et White Burby en milieu rural et les essais divers

en pepinieres, la fumure, les jacheres, le sechage, la fermentation, 1*etude

de la commercialisation.

Les activites de l'ISAHJ dans cette region portera egalement sur t

- la diffusion de l!arachide en milieu rural?

- la production des plants greffes d'agmmesj

- la culture du riz irrigu©5

- la culture de lfanacar&ier$

- les methodes oulturales, l'hydraulique, les problemes economiques et

sooiauxj

- les essais sur le betail trypano-resistant.
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4* -Zone da moyenne altitude (1500-2000 m. ) :

Le centre semencier et fruitier de Murongwe, mene des etudes sur la

combinaison irrigation-fumure minerale, sur les brulures et les carences du

cafeier d1

La Mission engr-ais de Ngozi a obt^nu des resultats probants et se propose

■de mener une cp^pagne de redressem-ent de la phytotechnie generale.

5. - Zone d1 altitude superieure (plus de 2000 in.)

3in zones d1 altitude superieure, la recherche s'adresse surtout a la

theiculture, a la continuation de la selection vegetale (froment, poinme de

terre, etc.), a I'usinage et valorisation des produits •

Dans les 5 annees a venir, 1!effort portera particulierement sur :

- essais eur la conservation ds la pomire de terre;

- essais d:engrais danp les rotations plus intensives de cultures

vivrieres$

- I1etude de 1'orge, froment, cultures maraicheres et du quinquina.

La Station deLUVYIEONZA continue la recherche en matiere d'elevage:

selection de races locales, croisements avec la race Sahiwal, etudes de.

methodes rationnelles, amelioration et diffusion du petit elevage.

6, - Pays entier

Le groupe pedologie dresse une carte gene"rale des sols du Burundi au

1/500.OOOe et s:efforce de monter un laboratoire de pedolo^ie, de groupe des

essais de furaure minerale, elabore et 3ait des essais engrais sur des plantes

economiques et vi-rier^s.

Le groupe forestier fait des essais en essences exotiques et pourrait

e"tendre ses activites sur tout le pays.
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Le Gouvernenent est eouipe &''ur L&boratoire veterinaire qui fabrique des

vacoins cori;re le*: principales maladies rencontre* es au Burundi. II a la gestion

de 5 ferir.es pil-ter; disverseeu a travers le pays qui, toutes, ont un role

productif ec wxoerimsntai oaea sur a'amelioration des paturages, et les

cultui3£ tic

2nfir. Ip* CouT^-nenent aide p^.r la ?AC est an train d'etudier l'hydro-

du L-xo Tar.^r.nyika (S^udfc v?.u r lane tor* r les diverses especes de

du lac. pour datcminer la'nigraiiion des poissons dans la lagune).

Pour mieuj- rpalioer o*? pvogramne", 13 Oouvernement dispose des ecoles a

orientation nrcf3flsiom?olle; agrioole et de technique tant agricole que

zootenhnique,

IV. - Secteur CoLinania^tiono fct acrona,utique

— Moderr.i?iatic.n-dos njy^ns de communications;

- Li CJouverniment =>. ritropric un Drogramme de modernisation des moyens

- de communicate one- :

0 es-'; ainsi qu^ notamiift-i^ un pro-jet qui oonsiste en 1T installation d'un

r^seau noderhe d-j i-eleccmmnrii^rationr. 5. faisceaux hertziens a deja d4marre,

II est destine a desservir progrosbivement 1'ensrmble du pays.

Quelque.3 usir.es po:4« iiistallefts a Bujumbura, Capitale du Burundi.

II s'a^.t rct£^iir.9i'!'t de z

- usir.c TjCxz ie- Gi^ii^^or.t u.-^ prcd-.a is agricoles et de 1'elevage,

usine a .Tdt?.ux et bois

ie-L taxtiler

- u«in° de chcuesure3, etc
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VI. - Perspectives d'av.gflir

Dans son,p]an quinquennal, le Burundi prevoie lfapplication de la

science et de xVc technique gartout pour : . ■

- le developpement agricole . .

- le developpement minier .

- le developpement industriel et commercial .

- le developp«ment &'infrastructure econoraique ,

- le developpement de 1'education nationale

- le developpement de la sante publique

- le developp3menJ; de I'approvicionnement en eau, etc. •

Le Burundi attache une gran&e importance aux.sujets a traiter au cours

de ce Colloque et espsre que les resolutions qui seront prises seront

salutaires pour I'humenito entiere en general et pour le developpement des

pays du tiers monde en particuller*



Annexe VIII

Page 8

ORGANISATION BE LA RECHERCHE SCX3NTIFIQUE AU CAMEROtH.1/

Selon la constitution de la Republique federate du Cameroun, la
recherche scientificrue,. tout comme lsuniver<=dte, releve des autontes
federales. Au sommst de son organisation, tziste ie Conseil de la re
cherche scientifique et appliquee, des etuds^ et ^te;

Ce Conseil comprend un Comite directed et des Commissions spe-

cialisees.

Le Conseil ue la recherche est dote des attributions suivantes :

- fixer ou approuver les programmes de recherches et d1etudes
fondamentales ou appliquees, et determiner leur degre d'urgence;

- assurer les coordinations indispensa^les entre les programmes,

tant daas-leur conception que dans leur realisation, entre les
services -oublics et les organismes implantes au Cameroun et,
eventuellement sur le plan technique, entre ces derniers et. les.
organismes de recherche etrangera ou intemationaux;

- etudier, en fonction des programmes definis, les moyens de tous
ordres a mett-e en ocirvre pour leur realisation, determiner le
service competent ou, en cas de plurality dsrigner le service
de file et, au cas ou les etudes ne seraient pas confiees a un
service public camerounais, designer le seivico charge du

controle?

- definir les normes de presentation des rapports d'etude et des

documents cartographiques;

- recevo-'r et examiner les rapports rendant compte de V execution
des programmes, forauler les recommandations fondees sur leurs
resulta^, ce tenir informs da la cuite donnee a ces reoonmandaUtoa:
par les services competent"?;

- centraliser les rerultats des etudes, assurer ou faire assurer

la diffusion des rapports au Camerouvi et a 1'etrangerj

- se prononcer sur le& reunions internationales ou missions a
caracte-c pcientifique auxquelles le Cameroun devra participer,

proposer la designation d'experts, chercheurs ou techniciens
charges de representer le Cameroun dans ces missions, donner son

avis sur les projeis de reunions internationales a caractere

scientifique au Cameroun.

l/ Ce rapport a ete distritue seuaroment comme document S^T/CR/4
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Pour l'exercice de see attributions, le Conseir dispose de trois

organes : un Comite iirecteur, des commissions spe"cialisees et un secre

tariat permanent, confie a une Direction du ministere du plan et de

1f amenagement du territoire.

Le Comite directeur du Conseil de la recherche est place sous la

presidence du President de la Republique federale du Cameroun*

Dans le cadre du Conseil de la recherche sont cree*s :

- le Bureau des sols;

- la Commission de l'hydraulique et de la geologie;

- la Commission des enqu&tes et etudes statistiques, e"conomiques

et dee sciences humaines;

- La Commission des etudes pour l'amelioration de la sante

publique;

- La Commission de recherches agronomiques, pastorales, piscicoles,

maritimes et forestieres.

La Coordination en matiere de Recherche scientifique et appliquee

est pre~cisee par une circulaire presidentielle en date du 3 juillet

Le Conseil de^ la. Jiecherclie scientifique et appliquee, des etudes

et enquStes, cree par decret n° 62/DP/364 du 2 octobre 19^2, est "ohargfi,
dans le cadre du developpement economique et social, de la coordination

de la recherche dans la Republique federale du Camercnn11*

Le Comite directeur et des commissions specialisees ont essentielle-

ment pour ro"le de fixer les programmes de recherches et. dfetudes, de

determiner leur degre dfurgence, et de definir les moyens a mettre en

oeuvre pour assux-sr lour realisation. , :

Lfexercice des autres attributions du Conseil est assure par un

organe permanent, e'est-a-dire par un secretariat, sous lfautorite du

Ministre charge du Plan. II s'agit notamment pour le secretariat de

suivre lfexecution des recommandations des commissions et du comite, de

centraliser et de difr?user les resultats des etudes et recherches, d'as-

surer la liaison avec les organismes de recherche internationauxou

missions a caracter3 ecieatifique auxquelles le Caneroun est appeie a

participer, etc**

La Loi federale du 22 mai 1965 cree l'Office national de la Recherche

Scientifique et Technique (ONAREST).

L'Office national de la recherche scientifique et technique a, dans

le cadre du Plan de developpensnt, pour objet notamment :

1) d'orienter; de coordonner et de contrSler la recherche sur

toute 1'etendue de la Republique federale du Cameroun;
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2) de susciter et de faciliter les recherches scientifiques et
techniques destinees a promouvoir le developpement economique

et social de la nation;

3) de poursuivre I1execution de ces recherches et, dans la mesure
du possible dans ses propres laboratoires, de reunix les

collections, de constituer une documentation scientifique et

de proceder a la publication des travaux de recherche;

4) d'assurer au nom du Gouvernement la liaison avec les organismes
scientifiques etrangers et internationaux;

5) d'assurer la formation des chercheurs et techniciens necessaires

a lfaccomplissement de sa mission.

Dans le cadre de la Convention generale de cooperation en matiere

de recherche scientifique et technique, signee en octobre 19^3 entre

le Gouvernement camerounais et le Gouvernement francais, des conventions

particulieres ont ete signees entre d'une part, le Gouvernement camerou—

nais et d'autre part, les instituts et Office de recherches ecientifiques

et appliquees frangais implantes au Cameroun.

Ce sont :

- l*Office de la Recherche Scientifique et Technique Outre-Mer

(ORSTOM); (Convention Particuliere du)

- lflnstitut de Recherches Agronomiques Tropicales et des Cultures

Vivrieres (iRAT);

- l'Institut Pran9ais du Cafe, du Cacao et atrtrea Plantes Stimulantes

(IFCC);

- lflnstitut de Recherche du Coton et des Textiles Exotiques

(IRCT);

- 1'InBtitut dfElevage et de Kedecine Veterinaire des Pays Tropicaux

(IEMVT);

- l'Institut de Recherches sur le Caoutchouc en Afrique (IRCA);

- l'Institut de Recherches pour les Huiles et Oleagineux (IRHO);

- le Centre Technique Forestier Tropical (CTFT);

- l'Institut Francais de Recherche Fruitiere Outre-Mer (iFAC);
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- Institut Pasteur du Camerouni

: - Institut GSographique National.

Des resultats remarquables ont ete enregistres dans plusieurs domaines;

a titre d'exemple :

■ RECHERCHES GEOLOGIQUES ET MINIERES

Prospection geophysique aeroportee sur 1*ensemble du Territoire

federal' a e*te faite en collaboration avec I1Institut Ge*ographique

National. , ;

- Recherche et utilisation des substances utiles non metalliques,

comme materiaux destines aux travaux routiers, a la construction;

- Prospections minieres systematiques entreprises dans plusieurs

regions;

- Un fichier des points d'eau a ete mis a, jour pour le Nord-Cameroun.

Certaines etudes hydrogeologiques ont ete faites (nappes souter-
raines, flats, implantation de puits). .

La section hydrologique de l'ORSTOM a entrepris lf€tude systematique

des fleuves et des rivieres du Cameroun oriental par la mise en place

de plus de 60 stations hydrometriques.

La connaissance des caracteristiques physiques de certaines regions

(hydrologiques, climatologiques) aboutira a leur mise en valeur.

PRESENCE imERNATIOIALE

Dans le cadre des activites scientifiques de 1•UNESCO, il a ete

decide d1organiser une decennie hydrologique a I'echelle Internationale

dont i'objedtif est d'intensifier 1'etude des ressources en eau et leur
regime, de faiVe comprendre la necessite de la recherche et, de lfenseigne-^

ment hydrologique de tous les pays, de normaliser les mdthodes d*observa-

tion, d'intensifier l'ecnange des renseignements.

La delegation camerounaise a assiste aux differentes reunions

preparatoiires qui se sont tenues a Paris en mai 19^3» avril
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AGRICULTURE .... :-: .,,. : :.

La gamme des cultures confiees aux instituts de recherche e.st large :

;. v-iiCaf-i'.; -; cacao - the . ' .. ■ ■ ■ ■-■ ■■: . ■" ■ ■ ■.■■.■■■ ■ ■ ■ ■.-..■•- . \■..-.■• ■ ■ .'

Les recherches qui sont iaenees par l'IFGC a"boutiront a la raise au

point des techniques cultural©.© rationnelles .: ino&e; .de plantation,

fumure minerals, taille, utilisation des varietes selectionnees.

Grace 'aux resultats b:bt"enus, dans le domaine 'de' la tedin6lo^ie, la.
qualite du cacao et du'" cafe sf ame*liore" d'annee en" annee- la lutte contr%' '

la pourriture brune et les capsides permet d'augmenter les rendements " "'"'

quantitatifs et qualitatifs•.

i1 ia huile " • '" ' ;' ■ x "'" '" ''::' "■ ' ■-. ■

La recherche d;fartres"hauts" protecteurs est conduite par I'lHHO.

Coton et fibres

Grace a la- collaboration entre. lrlRCT et le CFDT, organisme de

vulgarisation et de commercialisatibn? la production du coton augmente

rapidement|JLe rendemer|t fibre est pass*? de. .28 p. 100 en 1952 a 39 p. 10*;

en 1969:. Mise° au point ;d!une methode cte; lutte biolo&ique contre le
diparopsis. ■ " '-:-:--- ■■-'■■. ■ ■■ ■■'•'" ■ ■■■■ / . : "" ' .

Banane - a^rume - ananas.etavooat

Poursuite des' recherches' par l'IFAC, mise au point des fagons

culturales, fumure, lutte phytosanitaire, technolo^ie et transport,

nouvelles varietes. :. .; ■ ,

Culture s viyrieres

Les jilahteg vivrieres representent unsecteur capital de. 1 !econom4,e "

nationals^'afin d'eviterla rupture del'equiribre 'plantes vivrieres/

plantes^-iridtis trie lies, le Gou'vernement fait un effort en vue df ameliorer
les conditi8ns; de production de:s culture's vivrieres,, . ' ; . . . '"\::

Les recherches dans ce domaine. sont ccnfiees a l'IRAIV

Ainsi, les variet^s:; "Haut-pr^ducteurs" ont ete miaes au point
en ce qui concerne le mais, le sorghos 1'arachide*

L»IBAT s'efforce de trouver de meilleures techniques culturales
pour l'ignameyle taro et d*autres plantes alimentaires.
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Elevage

Le principal probleme qui se pose dans ce domaine est de passer du

gardiennage de troupeaux a un veritable elevage*

- Ceci 'fait appel a des sujets selectionnes dans les races locales,

et evetftuellement croises avec des races importees.

- II s'agit d'integrer lfelevage a I1exploitation agricole dont

il/peut fournir une partie de la force motrice (culture attelee)»

- Les recherches en matiere de zootechnie (amelioration des races,
alimentation) et agrostologie vont de pair avec une protection.- ;

sanitaire accrue du trpupeau. ,

II existe un plan forestier au Cameroun* Les efforts tendent vers

la regeneration des essences, les essais de reboisements, de revalorisa

tion des -essences non exploitees, enfin vers la preparation de la pa"te

a papier,

Parallelement a cet effort de production, le Gouvernement est

soucieux de : *

- preserver la nature sous toutes ses formes (faune, flore) pour

eviter le gaspillage,

- I1 exploiter en trbon pere defamille", par application de techniques

conservatrices a des programmes de developpement integre respectant

xai equilibre agro-sylvo-paBtoral-et asaurant le maiatien dea

reserves integfales de faune et de flore.

PBche

II n*y a pas de theme pjrecis, mais on sfopiente vers la connaissance

du potentiel enpoissonsde nos cours d'eau*

RECHERCHES BANS1& SQMAXHS IE 1A SAN1E PUBLIQIE , ■■- " ' -■

Les efforts du Commissariat General a la Sante et de l'Institut

Pasteur ont d'abord consiste a dresser un inventaire des problemes

demandant une etude immediate et approfondie.

Les solutions qui ont ete apportees en priorite concernent :

vaccinations preventives

Vaccinations antitypho-paratyphoi'diquea*. dipbteriques*. obligatoires

pour tous les enfants scolarises.
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L'hygiene urbaine c :

Les services cl'hygiene des agglomerations ont ete" organises,

Lutte contre les Bilharzioses

Lf, effort■■■ }'&&x&pri.8)t'. poasfr latter: contre ces maladies s1est fait en
cooperation entr,Q: .la direction, des .eaux et foreHs, et

Pasteur.

Pour (ejiras^er la transnrissaonide ces maladies sans detriiire la rfaune

des etangs et notamment les poissons, deux methodes ont ete etudiees :

- 1'utilisation de prodn±ts: bhimiques ■:'--■. ■■■-. \ .rv.;i. :^;.

- l'empoisonnement en poisons ayant la propriete de detruire les

mollusques vecteurs des bilharzioses*

OOKCTLUSION ■ ■■ ■-.■ .;u:-.*:w. . ' ..■■-.' ■■;■ -.v^..::-

Le recbws a 1'assistance technique permet au Cameroun de s'assxirer

des concours exterieurs afin de beneficier du maximum de resultats avec
le .ffinijBPKm de frais.

Le principal obstacle a l'accroissement des activites de la recherche

scientifique au Cameroun est la penurie de chercheurs.

Nous sommes conscients que la recherche scientifique represente un

moyen pratique d'accelerer le processus de developpement des nations

econoiniquement. peu-developpees. ■■.,■.-, .' ■.. .i [!>?■.. ■-.'■. ■■■ ■ ' ■:■.: v. .• .

Nous espercaas: qjue-Joettd rencontre t>f£r±ra;une-fois;-de plus I1 occasion

aux delegues de se pencher sur 1 'important probleme .de tla./.formation

des cadres.

La formation de ce personnel est une oeuvre de longue haleine car il

doit §tre qualifie, competent, eqiaivalent sur le plan international a^!

personnel de recherches des autres nations'* .■■:;;• .:■-

En matiere dlagricul-ture4. aot^vtos^^^^

pas encore 1'homme dans lfexecution des travaux ruraux au Cameroun.

■ {■■ .,
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COUNTRY REPORT 1/

. ■ -GHANA

1. Status of policy-making and planning for science and

technology in th§ normal deliberative and legislative

organs of the governments

It is realised "by the new government the need to establish an

appropriate machinery for policy-making and planning for science and

technology. It is hoped that with time this will "be given due prominence

in the normal deliberative and legislative organs of the government.

2, Form of organ at ministerial level for.policy-making in

science and .technology: ....

The organ for policy-making' in science and technology at ministerial

level is the'Ministry of Finance and Economic Planning. Policies on

scientific and technical man-power however is the responsibility, of the

Ministry of Education,,

3. Central machinery for policy-making- and planning..in.science

and.technology at.Cabinet secretariat level, including

adv.ispry organs if any;

Within the Ministry of Finance and Economic Planning,-&fr& res

ponsible to the minister, it is intended to setup a body of sciefiti^-i-o

advisers to help the ministry in the formulation of policies i-n science

and technology. In this the minister has also to rely on advice1 from

the following:

(a) Other ministries responsible for technological subjects.

(b) The Council* of Scientific and Industrial Research (C.3.I.R.)

l/ This Report was distributed separately as document S&T/CR/14
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This is a body set up by law. Its broad "based member

ship is designed to ensure that the major organisations

which are directly involved in the execution of research"

or in the application of research results in the national

interest are brought together in a co-ordinated national

programme, of research and.-develGpment.." ..; ..

The CSIR is empowered' to run "research institutes, co

ordinate research in all its aspects' in the country", "and to

advise the government or other agencies of government on scien

tific and technological matters affecting the utilisation

: and conservation of the natural resources of the country,

(c) The Ghana Academy of Sciences.

-i.-...j.This is .an independent vlearne.d..-SQC.i£Jty also, allowed for

by law. It advises the government on the. appointment of high

grade scientific and technical personnel and may be consulted

by the government on scientific and technological policy. .

( d) The Universities.

4» Machinery for the preparation and implementation »f national

science and technology programmes .

Each of the nine regions of.;.ih.e. country has .a. Regional,Planning

Committee whose work is to coordinate the development programmes.of the

various ^wrtions of the public services and to submit plans #or regional

4svol*pmen*t to the ministry of finance and economic planning.

The development programmes from the regions are coordinated at the ministry

and out of these the need for a national programme in a specific area or

specific areas do emerge.

Other programmes may be initiated by the CSIR, The Ghana Academy of

Science and by overseas and international bodies.
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For the preparation and implementation of major national programmes

it is usual to set up a boarU under the cabteet or an appropriate ministry.

Minor or regional programmes are prepared and implemented within the

appropriate government ministry/department or a local authority.

5. Network of government scientific and technological

research institutions;

The following institutes and units have been set up under the CSIR:

(a) Animal Research Institute

(b) Building and "Road "Research Institute ""' "

(c) Cocoa research Institute

r. - . (d) .C-rops Research Institute

• (e) Food. Research Institute

(f) Forest Products Research. Institute "

(g) Soil Research Institute • . «r :

(h) Institute of Aquatic Biology

(i) Institute of Standards and Industrial Research

(j ) Water Resources Research Unit '.'... .•:., '. ■_...: ..-..

(k) Herbs of Ghana Project .

(l) National Atlas Project

Each institute/unit is headed" by a director and works under a

management board made up largely of user- agencies. It is the responsi

bility of the CSIR to coordinate the research programmes of these insti

tutes/units and to negotiate for funds from government sources for their work.

There is also a Public Health Institute at cached to the ministry of

health and a Medical Research Unit attached to the Ghana Medical School.

6. Organization for dealing with and utilizing science and

technology- in government ministries and technical departments:

It is statutory that the management boards of Research Institutes be

made up of representatives of the user agencies (i.e. department/divisions

within the various ministries and the private sector when necessary). In
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this way user agencies take part in deciding the priority areas for the

institute to. work on.and ara^constantly in t*uch with the activities of the

institute and can refer their, problems to.the institute directly. User

agencies receive research reports and data sheets from the institutes with

which they are connected. They can also receive on request research reports

fr»m any of the other "institute's"." If is ~the responsibility of every division/

department to work out a machinery for dealing with and utilising the results

of research ;in;:science and'technology-in their activities.

7• Organisation for dealing with technological subjects

in primarily non-technical ministries.

With ministries such as Trade, Finance, Information etc., no organisation

for dealing with technological subjects exists within them. They have tm

deal with or receive advice directly from ministries or bodies responsible

for technological subjects.

8. Technological Education;

(a) Vocational training: . ,.

Technological education for the training of

artisans, craftsmen and junior technicians are by

two channels. Training starts after, the primary

.■ : school education (i.e. ages from 14 to 17)*; .

: (i) Full time, or part time evening courses are ■" . :.

.■..-.... taken at txade schools,. vocational training .

centres and polytechnics.

Duration for full time courses is up to

six years. At the moment these are limited

;• ^P the engineering txadesj, but plans..jare_'...:■::-. ■::.:.'■'....

,;: ..;,■,. underway to pr,ojvide..training_ facilities for ..:_. ;..

. science,, and medical laboratory technicians,

agriculture and other t4chnologies..

... (ii) In-service training is offered by many

industrial and government agencies especially
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in fields not yet catered for by the existing

vocational centres and trade schools,

(b) Higher'technological education:

Higher technological training for senior technicians

and the professional classes are offered in the Univer

sities. A higher diploma is awarded after four years

full time training up to sub-professional level, A

■ Bachelors degree_..is. a¥arded-£or.. two ..years, pre^-university '

plus four years university course up to. professional or

high academic level.

It is now realised that a lot more people in the1

former category (i.e. higher skilled technicians) are

required to support the professional classes. As a

result, training facilities to the higher diploma

level are being expanded and people are being encouraged

to take these courses. . .

At present, higher scientific and technological

education exists in fields including the following!

pure science, engineering (civil, mechanical, electrical),

medicine, pharmacy, architecture and planning, building,

agriculture, nursing, food science.

9- Organisation for bilateral and international co-operation with

other countries or with international organisations in the field

of science and technology;

Relations with overseas organisations for mutual co-operation

exists at two levels:

(a) The Ghana Academy of Sciences maintains participation in

the work of International Scientific Unions such as:

International Scientific Radio Union,

International Union Against Cancer

International Union of Geological Sciences.
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(b) Most of the research institutes have agreements on co

operation with some overseas research institutes in similar

fields. This is encouraged by the C.S.I.R. Co-operation

includes secondment of "personnel for" specific research work,

undertaking joint projects or offering training facilities

to one or the other when necessary, mutual exchange of

reports and data.'

10. Utilisation of science and technology in the Private. Sector:

Published research reports of the various institutes are available

for purchase at a small fee to firms and" organisations in the private

sector.

Consultancy and other services are provided "by the majority of the

Research Institutes to private agencies and public "bodies on request. The

only difference is that while Research Institutes take the initiative to

acquaint public agencies with available research data, the private sectors

have to take the initiative to avail themselves of existing research data.

P.A.K. Awotwi

.U.S.T., Kumasi,

Ghana.
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COUNTRY REPORT;!/' '

We are grateful to have this opportunity to come together to

discuss and to exchange ideas on this vital subject. The idea of

utilizing science and technology for. development is new in most African

countries. However, it is a vital aspect of our development.

In Kenya, "transitions are underway, imminent orrecently completed;

from colonialism to independence, from a subsistence to a monetary economy,

from pea'sant to modern agriculture, from agricultural to an industrialised

society, from excess capacity to full utilization of resources, from non-

Kenyan skilled manpower, and from an uneducated to an educated population.

Underlying and essential to these transitions are fundamental changes in

1/ - '
■ the institutional framework for effecting change."—'

To make this transition a reality, Kenya has a. well, defined

Development Plan which sets out a large number of programmes and projects

in the various fields of tne nation's economic and social life. A number

of organisations, boards and corporations have been established in various

sectors to undertake major responsibilities in the development field.

This is undertaken to fulfil certain objectives. The first of these

objectives is to raise per capita incomes, equitably distributed among the

population. A necessary requirement in this respect is that national

incomes should grow steadily and rapidly. The second objective .is., to

improve the lot of the people through accelerated development of rural

areas, better houses, better health facilities including hospitalss better

agricultural facilities, better and adequate schools, improvement of all

services, and so forth.

l/ This Report was distributed separately as document 3&T/CR/17

2/ Kenya Development'Plan5 I966-I97O (p. viii).
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Scientists and political leaders seem to be agreed that accelerated

development in Africa can be effected by the application of scientific

and technological knowledge to its social and economic problems."'" We may

define science simply as the knowledge arranged in an orderly manner -

especially the knowledge obtained through observation and testing of facts.

Science has several disciplines like sociology, geology, medicine, hydrology,

climatology, ecology, plant pathology, entomology, etc. The proce.ss of

observation and testing facts is termed research (though definition of

research is wider than this). Technology may be defined simp?.y as the

applied science which tries to utilize principles from pure science and

makes an attempt to make science applicable to the real world. Tech

nologists are those whose business it is to apply and develop scientific

knowledge for economic and industrial progress. I would suggest we are

gathered here because we agree that science allied to technology is capable

of bringing about a swift improvement in the conditions of the new nations

in Africa by improving agricultural methods, preventing diseases, planning

exploitation of natural resources, establishing industries, and so forth.

Scientists and 'technologists need each other - one'tb supply new ideas

and thus advance knowledge; the other to apply this inventiveness on

practical problems. Utilization of science and technology for'development

has a number of aspects.

There has been a transfer of science and technology from the

industrialized countries to developing countries like ours. This process

has helped us enormously in many ways. As a result of this one-way transfer

of technology, the range of actual choice is to a large extent limited by

the technical specifications of imported equipment. The ability to analyse

scientific and technological problems and to propose new solutions has grown

in developed countries. African countries have become increasingly dependent

on a technology conceived and produced outside their borders and without

reference to Africa's special needs. Machinery imported for industries,

for instance, cannot be influenced much by the local conditions, as~the

industries are profit-oriented. Redesigning equipment to meet our specific

requirements or improving on what is already available may be an expensive

undertaking. Yet the desire to use labour-intensive techniques is frustrated

by the fact that most new equipment is actually relatively labour-saving.
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The problem of how to adapt production technique*^and equipment to

the resources endowments of less developed countries, is obvious. " Kenya,

as well as most other developing countries, has abundant labour force.

Some market imperfections make the cost of production unduly high (e.g.

urban wage rates do not truly reflect urban labour's opportunity cost).

How would these imperfections be streamlined? There should be developed

a kind of machinery that is useful and beneficial to developing countries,

as a step towards our technological independence. Substitutes could still

be imported. -In this respect the Faculty of Engineering University of

Nairobi has come out with a design for a type of a sawmill equipment

which could utilize more labour as against the capital-intensive equipment

imported from developed countries. A technological problem here is not so

much,a question of substitution but a question of developing machinery

suitable to our needs, utilizing the existxng ideas and making it flexible.

One difficulty however, is that there are not enough people who would be

interested in such ventures. Research fellows in our universities may

sweat without anyone tapping them on the back.to encourage them. The Kenya

Government has shown interest in Kenya's scientific and technological

development. It is now in the final stages of setting up a National Science

and Research Council which will have a specific function of giving advice

on research priorities and how these might- be coordinated effectively to

promote development. This council will also advise on general problems on

scientific matters, the teaching of science and training of scientific

manpower. Research efforts should be directed towards applied research in

areas where we have not adopted foreign techniques, anticipating the needs

of tomorrow and to solve many of today's problems. It should be inspired

by the well known man's unquenchable zest for knowledge, understanding and

command of his environment.

The transfer of science and technology is not confined to machinery

.and equipment. Scientists and technologists have transferred their knowledge

over the years and have helped in our development in many ways. These

experts are still working in our private and public enterprises and we

are happy.to have them, as we have not trained enough of our indigenous
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stock. Organization ,qf research is difficult because, there are not

enough qualified people in African countries. While a limited number

of scientific subjects are.taught in African universities (e.g. in

faculties of science, medicine, engineering, etc.), there are very few,

if any, universities.in Africa where adequate technology is taught. This

means we have to depend on developed countries to train our own people and

to .provide trained people for employment in.our developing countries.

But how do.we make sure that our people are trained in fields relevant

to our (African) development. If. we decide to establish our own scientific

and technological institutions, how far would the developed:nations be

willing to assist us?. ^ . ;.; :

Trained manpower, particularly in scientific and technological fields,

is not in plentiful supply in these developed countries. There'is a great

demand for them in their own countries. The few we are able to employ cost

us a lot of money and their services are very temporary. They come from

different developed countries. Each developed country has its own peculiar

ways of doing things. Is there a particular country whose technology we

should follow? If we decided to follow one particular country, would the

particular country manage to meet the needs of a number of developing

countries? If different developed countries continue to assist different

African Countries, how best would the African countries cooperate? We

already have language difficulties (e.g. French vs. English) and cultural

differences.

Shortage of money is a drawback. The immense expense involved in

research for proper utilization of science and technology is such that

many African countries would find it difficult to afford. Hence,

cooperation wherever possible should take place between African countries.

Through East African Community, for instance, Kenya, Uganda and Tanzania

are cooperating in development of railways and harbours, posts and tele

communications, airways, customs, etc., certain research bodies like the

East African Industrial Research Organization, the East African Forestry

and Veterinary Research Organization and others are functioning under the

auspices of this Community. This way we avoid the duplication of effort.
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In short, our problems are related to the existing technology which

we have adopted, shortage of qualified personnel and lack of enough money.

We shall have to make the best of -wtet1 we have adopted but also develop

ways of dealing with our human and other resources*. The combination of

many demands and limited resources^means that, of necessity, research tends

to be concentrated on practical problems in an endeavour to get results

which can be applied quickly and give an early return. A; few examples

will indicate what Kenya is trying to do in certain fields and some of the

difficulties she is facing: . . .

Public Health

Development plans have recognized that better healthJbi a significant

contributor to development through its impact on productivity. In the

country as a whole, there has been a rising demand for better health

services from the population. Government has committed itself to accelerate

the development of health services and is going tr allocate increased capital

and recurrent funds to this service- Science and technology have a vital

role in development of medical services and improvement of health facilities

in the country. Some of the important activities involving science and

technology are:. . . . : .

Family planning services - Kenya's population growth is about 3»3% -

a very high rate of population growth* Spacing of children to reduce the

numbers and to ensure that the mother*s health, is not undermined, to give

the children a proper opportunity for nutrition and education are some of the

reasons why various means are used to control birth. The programme includes

offering assistance to couples with sterility problems.

Research is recognized as an essential component of day-to-day medical

and health activities. No development programme can be successful without

the guidance which can only come from a competent, intensive and continuing

research effort. The Government therefore undertakes to encourage and

support basic and applied research both of which are necessary for guiding

programmes in communicable diseases, environmental sanitation, nutrition,

health education and family planning education. Some basic and applied



Annex VIII

Page 26

research, is being carried on by the Institute of Insect-borne Diseases,

medical research laboratories, Medical School at University of Nairobi,

Epidemiological Programmes by W.H.O., and some foreign agencies have other

research, programmes.

One interesting programme worth, mentioning is the Operational Research

on Human and Animal Trypanosomiasis Eradication, The primary task of the

project in its research work is in applying techniques which have already been

evolved and require investigation on a large scale in the field, rather than

in fundamental and basic research.

One outstanding example of positive technical achievement.is that, so

far as is known, for the first time a residual insecticide effect has been

achieved by air spray in the field of tsetse control. An invert emulsion

carrying dieldrin was used first in October 1968 and repeated in 19°9- A

follow-up has demonstrated that the insecticide when sprayed from the air

can penetrate well below the vegetation canopy and continue to exert a lethal

effect on the fly for some two months after application.

Another example" is a W.H.O. and Kenya Government project in which new

insecticides are being used on carriers of malaria. Much technology is

being used in two simultaneous projects: one in Kisumu area and another

in West Africa.

The Kenyatta National Hospital has now very modern equipment for

dealing with cancer. ' : :

Agriculture

In a developing country,like Kenya with limited financial and trained

manpower resources, the bulk of research efforts are in applied fields,

and utilize, as far as possible, the findings of basic research carried

out elsewhere. Thus, almost all the research work carried out in Ministry

of Agriculture and its agencies is of applied nature. Basic research, where

none has been carried out elsewhere, is also done in the Ministry of Agri

culture, for example, the development of pasture grass for medium altitude

areas. Basic research has been conducted in the collection, classification

and study of the local grass and from which several varieties of indigenous
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grasses were selected for planted pasture which now form the basis of most

of Kenya's own pastures. These grasses are now used in many tropical

countries, and Kenya is now an exporter of grass seed. Control of coffee

berry disease is another example of a problem on which basic research is

being locally conducted.

With the decline in world prices for many of Kenya's agricultural

products, it is important that research efforts designed to increase pro

ductivity by breeding improved varieties be made, devise economic means

of pest and disease control, determine "optimum methods of husbandry, and

' intensify research on th'e traditional export crops in order to lower per

unit costs of production and thereby make it possible for the commodities

to be competitive in the world markets. At the same time, research will

be and is being conducted on new crops and livestock enterprises in order

to facilitate diversification into hitherto ignored agricultural activities.

In implementing the expanded agricultural research programme we face

shortage of qualified Kenyan personnel. As a consequence, we will have to

depend quite substantially on expatriate personnel for some years to come.

The increase in the number and quality of research personnel, the establish

ment of research priorities, the close collaboration between the different

agencies working on agricultural research, and improvement on the machinery

for transmitting research findings to the farmers will assist in ensuring

that an expanded research programme will be successfully implemented.

Forestry

The Research and Planning Conservancy of the Department, of Forestry

embraces responsibility for research, training, management, planning, survey,

inventory and education at all levels. aese,arcii into trees planting on

marginal sites is being done along with more detailed research into the

ecology and silviculture of the more indigenous valuable., stands and commercial

species to provide a sound basis for.sustained yield management..

The-.Forest Department has a small research unit but research is very

' much: coordinated by the East African Agricultural and Forestry Research

Organization. Silvicultural research work has been directed almost
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exclusively towards improving techniques in the establishment and treat

ment of exotic softwood plantation, pines have shown the best.performance.

A series of nursery experiments have been conducted and have given interesting

results regarding fertilizer application, watering, methods of planning, etc.

There is the Kenya Forest Insect Survey Unit which-has...collected well

over "1.0,000 specimens and many species to study the damage caused by some

of these insects on timber. Studies are being done on the distribution,

impact and ecology of a fungus that invades young pine trees through pruning

scars and other wounds during misty and rainy periods. Surveys have been

started on a root disease affecting mainly cypress plantations. The cause

and possible control of heart rot in cypress is also under study.

-Fisheries . . . . :

While it is important to develop the fishing industry rapidly in order

to produce fish for consumption, progress in the fisheries is limited by

many factors., one of which is the inadequacy of scientific and technical

knowledge. , . , . . .

Kenya has acquired a large vessel for fishing in the ocean, which

utilizes the most modern fishing methods. Kenyans are being trained tc use

the ship.

Industry

Although currently on a primarily agricultural economy, Kenya

recognizes that industrial development is absolutely essential. As a

result, Kenya encourages establishment of industries using the latest and

most advanced scientific and technological resources- Investment in this

area is only limited by the size of market, the amount of capital and

technical know-how available and "there is great scope for expansion.

Recently Kenya has established industrial estates in which Government

builds new factories based on scientific feasibility studies and then liands

over these factories to local entrepreneurs who may not have been able to

build the industries for lack of private funds. Kenya recognizes that

industrialization will be the.ultimate solution to stopping the country's

drain on foreign exchange, and also, industries being labour-intensive will
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alleviate unemployment. Industrial research is an essential- instrument

in developing Kenya's human and material resources, but Kenya can devote

very little to fundamental and oriented basic research because of lack

of adequate funds, scientific personnel and means and resources for such

work. However, applied research and development research are two fields

which could and should be given considerably better means and facilities.

Investment in industrial research can be regarded as investment in industry

itself, which can give a manifold dividend.

Some examples of the research projects carried on at the East African

Industrial Research Organization are;-

Coffee processing research - basic research into the chemical and

microbiological nature of the "fermentation" process, while at the same

time a systematic investigation into chemical changes taking place during

drying and storage of coffee in an endeavour to trace some relation between

such chemical processes and final coffee quality.

Food processing technology has been introduced and has widened the

scope of the specialist services and has already proved of considerable

value to the expanding food industry. The most important investigation

on which considerable progress has been made has been concerned with the

development of a process to produce an edible flour from cottonseed.

The great benefits that would accrue from the development of an economic

process that would produce a food substance suitable for human consumption

can be readily appreciated, both in increasing food production and alleviating

protein malnutrition which is prevalent in some.regions.

The ceramics section has been fully occupied with a number of projects,

the most important of which are the development of processes for the manu

facture of glazed wall tiles and of glazed roofing tiles and other structural

glazed clay products. The development of these processes is being taken a

stage further than usual, and after laboratory and pilot-scale studies,

full-scale commercial kilns are being designed. . .

■ There are a number of projects in the industrial, chemical and chemical

engineering fields, for example, a major investigation of the chemistry of

sisal leaves, with the ultimate objective of forming a background for the

study of new uses for sisal waste.
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Public Works

' The Ministry of Works is one of the government organizations which plays

a vital role in the overall development of the country, mainly in the

engineering and construction industry generally. '

A store of knowledge about local conditions has been accumulated over

the years and data on proven performance of certain local material and sub

soil conditions are available to designers of both roads and buildings. The

available high-level manpower has been full> mobilized to cope with the

requirements of urgent projects. The approach to most problems has mainly

been to use the available knowledge and information, coming from some

institutions elsewhere which have facilities for carrying out research work

and a little applied local research, where necessary, to try and provide

answers to immediate problems. ...-?:

A lot of assistance has come from the Road Research Laboratory in

Britain, the British Standards Institute and the American Standards for

Testing and Materials and other organizations of which Kenya is a member.

Locally the Ministry of Works has been able to summarise available data

on various soil types with regard to their engineering properties as road

building materials and their performance either unstabilized or stabilized

with different additives arid now the Ministry is able to design Kenyan roads

using definite criteria. This exercise is intended to be extended by

carrying out some research on properties such as nodule hardness of lateritic

soils which the Ministry has found to affect performance of certain types

of soils. Another exercise which will shortly be undertaken is terrain

evaluationU3ing the soil data collected during alignment and borrcw pit surveys.

This could eventually result in a soil map giving their location and engineering

values. .; .

... . . *

The Materials Branch of the Ministry:acts as"a testing laboratory for

quality control on all building materials mainly for Government work, but the
i

private sector, both in'the construction industry'and local manufacturers,

use these services extensively. As a result of close control on concrete

manufacture and advice on mix designs, for instance, the quality of concrete

in Kenya is of a very high standard. : . ■ . ...
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Housing

The Housing Research and Development Unit at University of Nairobi,

has been created to investigate practical problems of construction,, site

organization, financing of housing, and the saving patterns of urban house

holds and their social formations. The basic objective is to discover

approaches and techniques which can bring housing costs, within the reach of

most of the people. There is an imperative need to accelerate the creation

of inexpensive urban housing for the low-income groups, so that they may

find shelter of an acceptable standard at a monthly cost within their means.

The Government's basic housing policies and programmes are directed to this

objective and it is expected that effective research may provide answers

to the problem.

In conclusion, I would like to suggest.that utilization pf science and

technology involves a wide variety of scientific and technical activitiesj

many, of which cannot always, .be easily distinguished from one another and others

are complementary. In Africa, we are different countries enjoying our

political freedom in different ways. Here to-day, we are united in sharing

our experiences and thinking how we could join forces to probe jointly the

problems related to utilization of science and technology for development.

Common problems are facing us, albeit in varying degrees. Limitation

of funds for research, lack of adequate research equipment and facilities,

shortage of trained personnel, are some of the obvious drawbacks. Wo doubt

this symposium will discuss ways and means of alleviating these problems,

but I would stress that we organize the available staff/finance and

facilities to maximum effectiveness, to avoid duplication of effort. We

should.welcome international, assistance in the form of experts, scientific

equipment and training of our selected personnel. This would both help to

develop our economies and extend international cooperation. .
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UTILIZATION OP SCIENCE AND TECHNOLOGY IN VARIOUS

SPHERES OP DEVELOPMENT IN LIBYAN

ARAB REPUBLIC i/

Libya, as other developing countries, suffers from a shortage in

technical and technological sides especially the highly advanced levels. So,

the Libyan Government began to enact laws and legislations to organize techno

logical and scientific potentials, whether from the potentials available

inside the country or from benefiting from scientific and technical...experiences

in co-operation with brethren and friendly countries,

,. . . . On.Jlst July, 1968, a law for investing foreign capitals was issued

aimed at encouraging international.experiences, in scientific and technological

sides represented in foreign companies in various spheres and fields by way

of entering Libya for investing their capitals till such experiences go to

the Libyan economy through training and friction. The said law gave important

encouragements: exemption cf machines, equipment, spare parts and raw materials

from customs duties for a period of 6 years: from income tax for a period of 5years.

First legislation, organising benefiting from scientific and technological

experiences of international oil ..companies in various oil spheres,- appeared in

1955. Such law included high advantages to oil companies, so as to encourage

them to invest their capitals in Libya. But the said law was amended.many

times in order to be suitab?e to the changing conditions.

The lau for national industries development issued on 23rd September,.

1956, is aimed at encouraging national scientific and technological potentials

to be exploited in industry for increasing nationa; income. The law authorized

the factory to enjoy the following exemptions:-

l) ■ Exemption from income tax for a period of 5 years.

"■■ 2) Exemption from customs on tools, machines, spare parts and raw

materials for a period of 5 years.

In order that a factory enjoys the said exemptions, it should conform to

the following terms and conditionss-

1/ This Report was distributed separately as document S&T/CR/2O.
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1) That it continues all the year or season

2) That it uses an impetus not less than ten horses

3) That the number of workers be not less than ten workers

In order that the productive level of national factories "be on a certain

degree of good quality, the industrial organization law issued in 7"th April

I965j included a chapter about standards and specifications. The standar

dization Committee, enacted by the said law, is responsible for:-

1) To create standards to be applied by local industries in.their

productive processes. . .

2) To determine specifications toy products and raw materials used

in processing.

3) To issue designs and terminology and standardized symbols; to

determine the quality of products, and eommodities and methods of testing and

analysis so as to organizfr production and insure the safety of industrial

process*

4) To prepare methods which ensure compatibility of raw materials,,

consumer and productive commodities with certified standard specifications.

5) To arrange for promotion of local production level by laying down

the Libyan standards according to country's potentials and requirements*

6) To coordinate the Libyan specifications as much as possible with the

recommendations by the International Standardization Body and other technical

organizations, and especially to participate and cooperate-fully with the

Arab League Standardization Committee in the field of specifications.

Also industry requires skilled manpower and due to their shortage in

LAR, a decision was issued on 5th May, 1965 by the Minister of Industry for the

Accelerated Training Regulation in factories and workshops. Such regulation

defined the following trades to be a base for training the Libyan youths on

industrial and. technical affairs:

1) Automechanics

2) General mechanics
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3) electricity

4) Sheet-iron works and welding by oxygen and electricity

5) Joinery

6) Printing, tailoring and leather.

Such regulation stipulated that the trainees be between 16 and 24

years old, besides health fitness. Regulation obliges a factory or workshop

owner to do the following:

a) To train trainees according to the program prepared by the

Industrial Services and Training Department, Ministry of Industry, and

Mineral Wealth,

b) To provide trainees with all equipment and materials necessary

for training.

c) To appoint a supervisor for training and advising" trainees

d) To permit the Ministry of Industry and Mineral Wealth representatives

to control the progress of training,"

The following are institutions and technical and scientific bodies

which graduate the Libyan Youths in different technical and scientific

affairs:

1) Technical schools and institutions on preparatory and secondary basis

which graduate students, specialized in technical fields such as joinery,

various workshop works, electrical affairs, turnery, blacksmit's works and

mechanics. Such vocational education is supervised by the Ministry of Education

and National Guidance. The Ministry, in the glorious revolutionary era, is

paying due care and attention to this type of vocational education; as well as

dispatching excellent students abroad to specialize in all technical spheres

necessary for industrial and economical development in IAR..

2) Scientific colleges affiliated-to■the Libyan University. We shall

speak about the role of the Libyan University in other place of this report

when we speak about the human energy necessary for science and technology

in LAR,
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INIUSTRIAL RESEARCH CENTRE:

The Revolutionary Government in LAR realised the important role played

by science and technology in "building up proper bases for Libya. So it

has issued recently a law establishing the Industrial Research Centre on

the 8th March, 1970. The said law defined competences of the Centre as

follows:

FIRST: To conduct technical and economical investigations of which most

important are:

1) To provide technical references and data and guidance books; to

reply to technical queries and selections reviewing available references;

to make periodicals on new data,

2) Investigations pertaining to marketing including technological,

economical and social sides.

3) Survey and evaluation of industrial projects from the technical

and economical point of views, whether such studies were needed for public

or private sector.

4) Investigations pertaining to organization and planning such as the

organization framework, operation procedures, site selection, factory planning,

laying down the production plan and circulation of materials and cost accounting.

5) Investigations pertaining to promotion of productivity whether they

are technological, economical, social or physiological.

6) To lay down standards and specifications for raw materials and

industrial products as a preliminary step for approving and promulgating them

by competent authorities under a law.

7) Investigations pertaining to means and methods of control on pro

duction quality and to conduct comparative testing thereon as well as the

procedures for dealing with the technical problems encountering industry.

SECOND; To conduct analysis and testing works whether normal or special

which cannot be conducted in the productive units laboratories; as well as

the works, pertaining to applying the provisions for production good quality

and their extent of conformity to specifications whether this was upon a

special request or for arbitration between disputants.
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THIRD: To conduct applied researches and industrial tests pertaining to

new products or to developing present products or to adjusting processes

and methods of production to suit local conditions or to using local raw

materials or to reducing production costs.

FOURTH: To conduct geological search and prospecting for mineral and

s6ony materials so as to determine their locations, the ways leading to

them and the economics of their extraction, transportation and exploitation...

FIFTH: To train human elements in the field of investigations and researches

related to the Centre's purposes.

INDUSTRIAL AND REAL ESTATE BANK OF LIBYA - LIBYAN GENERAL

ORGANIZATION FOR INDUSTRIALIZATION

Industry in the developing countries requires an organization to

undertake industrial financing and supporting. So, a law was issued on

7th September, I965 establishing the Industrial and Real Estate Bank of Libya

to be responsible for giving industrial advances in a view to promoting and

encouraging national industry. The Bank's competences under the law were:

1) To give industrial and real estates - not agricultural - advances

against a guarantee in kind,

2) To guarantee the advances contracted "by the industrial and real es

tate Organizations and the bonds they issue.

3) To deduct financial and commercial papers pertaining to industry.

4) To issue stocks and bonds in favour

5) To finance marketing of national industrial products*

6) To participate in establishing or supporting the industrial and

real estate organizations.

7) To purchase stocks and bonds of the industrial and real estate

organizations. „

8) To finance Governmental projec-fes pertaining to manufacturing and

building,
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Although the said Bank was giving industrial advances to investors of

private sector in th4 field of manufacture and industr-y, ..it- was-observed

that-, the priva'te sector did not or could not venture-Q.n; establishing big

industrial- projects needed-by the Libyan economy besides the fact that it

is afraid.that such projects may be monopolized by few individuals.

The Revolutionary Command Council deemed it fit that such projects

be owned by the Public Sector and to be crystalized in the Libyan General

Organization for Industrialization which was established under a law on 8th

March, 1970- The' said organization shall be a body corporate affiliated to

the Minister of Industry and Mineral Wealth. "The Organization shall be

responsible for developing national economy in L.A.R. It is the main organ

to carry out the development plan. It lays down industrial development pro

grammes arid takes pertinent stejis for approving the projects pertaining to

such programmes, i.e. the arrangement for executing them whether directly

or by way of participating with other party.

MINISTRY. OF. PETROLEUM, .. . ..

In view of the fact that very immense quantities of oil were discovered

in Libya, and in view of the importance of this natural wealth in stepping

up national economy, the Ministry of Petroleum was established including many

departments of ^which most important is the technical department which includes

the following sectionss

1) Exploration Section

2) Refinery Section . . . ■

3) Inspection and Measurements Section

4) Production Section

The Ministry spares no effort to train Libyan technical manpower inside

oil fields. So, Petroleum Law obliges oil companies operating in Libya to

lay down training programmes in all spheres of oil"besides the highly specialized

missions dispatched"by such companies, chosen from Libyan University students

for specialization and.obtaining, a higher degree in ;oil domains* Esso Co.,

established an institute for training on petroleum industry in Marsa Brega.
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NATIONAL PETROLEUM INSTITUTION

The Revolutionary Command Council issued a law on 30th March 1970

establishing the National Institution for Petroleum, This Institution

is a body corporate and subordinate to the Minister of Petroleum- It is

responsible for supporting national economy by developing, administering

and exploiting the oil wealth in various stages. It is also responsible

for establishing oil industries and distributing oil products. The Ins-

tituion finished its study for establishing oil refinery in Zawia city.

It is establishing a petro-chemical compound in Benghazi city. It also

participates in laying cut the imported and local oil products specifica

tions.* For the purpose of supplying s-uch projects-with technical know-how,

it dispatched'300 trainees to Algeria, Yugoslavia and West^-Germany; and two

trainees for higher advanced studies. ... ■. .

MINISTRY OF AGRICULTURE AND AGRICULTURAL REFORM;

The Ministry has several technical sections whose functions aret

1) '- To conduct researches and studies in kind'of soil and to create

methods of soil fertility. : '

2) To conduct new researches and investigations on agriculture and

to find out the best agricultural crops which suit the Libyan soil and

climate.

3) To create the best means for producing animal breed for the purpose

of producing meats -and milks.

4) To create the best scientific means for fighting plant diseases

5) Water and Soil Conservation Section conducts exploration for ground

water by modern scientific methods. . .

The section exploits such resources for irrigation in co-operation

with the Technical Section, Ministry of Public Affairs.

6) ' Laboratories Section of the Ministry has a considerable role in

analyses required for scientific research.
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In view of importance of agriculture in Libya the Revolutionary

Government pays due care to lay agricultural foundations on technical and

studied basis. Accordingly, the Revolutionary Command Council issued a law

establishing The General Institution for Agricultural Reform and Land Rehabili

tations •: .Such institution participates in developing national economy in the

sector of agricultural reform and l'*nd rehabilitation in all spheres. It

also conducts the following:

r ..-;; l) To manage .and develop agricultural lands owned by State.

J 2) To compute, reclaim, rehabilitate^and plan barren lands.■

3) To work out programmes required for carrying out agricultural

reclamation projects-

4) To design irrigation, reclamation and rehabilitation'projects and

their requirements, such as well drilling, erection of installations, utilities,

roads, water and: electricity networks.

5) To lay down agricultural courses appropriate for cultivating, ex

ploiting lands by proper economic and scientific methods.

6) To lay down programmes required for developing rural society.

7) To train on process connected with the institutions aims and purposes;

and to promote their productive efficiency.

THE DIRECTORATE GENERAL OF NATIONAL GUIDANCE - ■ ■

The department affiliates to,the Ministry of Education and National

Guidance. It is engaged in culture and information affairs and technically

supervise:

■ ;-.■■■ l) To establish, administer and supervise broadcasting stations

2) To establish broadcasting studies at any place in L.A.R.

3) To organize training courses for personnel and technicians of

the broadcasting stations so as to promote their knowledge, to supply them

with new broadcasting techniques and to polish their technical gifts.
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4) To dispatch educational and training missions abroad in coordination

with the Ministry of Education.and National. Guidance represented "by the higher

-missions..authority. , . . ,; . ... .

5)- $6 create -national technical experiences in the field of television

and broadcasting engineering by dispatching missions for specialization*

MINISTRY OF COMMUNICATIONS:

It'has many technical sections and departments responsible for drawing

up roads, railways, bridges, etc.. The following departments and institutions

are affiliated to the Ministry:

POSTS & TELEGRAPE & TELEPHONE DEPARTMENT * ■ ' :

It.is responsible for:

1) Perpetual action for expanding ground cables and automatic controls

inside L.A.R.

2) Due care to outside communications by erecting communication net

works with Arab land Europe, etc.,

LIBYAN AIRLINES INSTITUTION :,;..-. ■

It is responsible for:

1) work on establishing centres for air space control

2) supply airports with automatic runways

3) To co-operate in"fh%B 'field with brethren Arab and friendly countries

by increasing airlines between such countries:and tibya.- There is now a

close cooperation in this important domain between L.A.R., U.A.R." and-the

Sudan. A unified" airlines corporation:is under discussion and consideration,

GENERAL MARINE TRANSPORT- INSTITUTION: . },.-, -.;... . ;.

On 25th July'I97O a law was Issued by the Revolutionary Command Council

establishing the General Marine Transport Institution. It is responsible
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for carrying out the general state policy in the field of marine transport.

Within the limits of its activity, it exerts efforts for promoting the

national economy.

METEOROLOGY DEPARTMENT

This Department gives the following services:

1) To give alarm and date about weather and climate fluctuations

2) To issue, weather forecasts

3) Scientific research on meteorology.

:; In order to evaluate such services properly, it was necessary to make

the following:

a) Easy and express contact with meteorology networks.

b) To train personnel on technical affairs by making them join training

courses and dispatch others abroad for specialization.

c) To establish relation between Meteorology Department and the other

Governmental Departments.

d) To set up centres at each area so as to supply stations with their

requirements,

■e) .To use the most modern technical and scientific methods in distribution

and propagation of data and information. . ■ .. .

ENEffGY AND ELECTRICITY SOURCE: " .-.:■■

Electricity Corporation is regarded as the responsible organ for such

source. It was established in co-operation with the Ministry of Works, In

effect, electricity plays an important role in developing^agriculture'^afid^^

industry by using the most modern scientific means for producing electricity

on low-cost basis. . .... ■ .

Several researches and studies are being conducted for utilizing natural

gas immensly existed in L.A.R. as a source for energy and power. - ■■
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PUBLIC HEALTH AND HBJALTH SERVICES:

The Public Health Ministry pays due and important caro and attention.

There are two important departments affiliated to the Ministry, namely the

Medical Treatment Department and the Preventive Treatment Department. The

Ministry conducts scientific researches and uses the most modern means for

controlling diseases by modern scientific'methods and creates best means for

treating citizens. Although Libya is marching in the road of preparing young

men in all health fields, such as nurses, doctors or specialists in the public

hoalth field by establishing nursing institutes and dispatching missions

abroad for specialization.. Although we have a good'number of Libyan doctors,

they do not care for national requirements, nor realize self-sufficiency

in the medical service field in L.A.R. Accordingly, Libya gots the help of

practitioners and specialist doctors from.brethren and friendly countries

so as to benefit from them in such spheres. . . ,

The Ministry of /Health has also laboratories for bacteriological analysis

or other analysis needed for diagnosis of diseased-cases and germs.

FISHERIES DEPARTKMT

This Department is affiliated to the Ministry of Industry and Animal

Wealth. It is responsible for scientific researches and studies in fishing

fields, keeping marine wealth and following technical and proper means in

catching such valuable. It has some laboratories which conducts scientific...

studies and researches in this field, . .

HOMAN'POWER IN TECHNICAL AND SCIENTIFIC FIELDS IN L.A.R.

No doubt, application ;of technology and science in the various branches

of life in the L.A.R. depends extremely on availability of human power

comprising technicians, scientists and technologists. Their practical .ex

perience will promote the use of science and technology for all purposes, and

vital activities, in Libya. There are two kinds of training and specializa

tion in L.A.R.
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FIRST: ■ . . :;

a) Short training: this means dispatching trainees of various

ministries and departments to training courses for specialization the

technical and scientific fields and promote their experience in a specific

technical field. This is supervised by the most ministries and departments

according to their requirements for this technical training. Such training

is coordinated between a relevant ministry or department and the Civil

Service Department and the Ministry of Education and National Guidance.

,b). The Ministry of Labour and Social Affairs co-operates with the

International Labour Organization (i.L.O) under the technical training

agreement. They established two centres for express vocational training

aimed at. preparing skilled labourers and polishing their previous experience.

Thus, they are given technical and theoretical knowledge in addition to their

career picked up by practice. Also, the Ministry of Labour and Social affairs

established a third centre which is different from other centres. The term

of training in third centre ranges between six and nine months and sometimes

to one year. In this centre, training is initiated on various careers and

trade,.then.specialization is adopted according- to wish and aptitude; There

is another fourth centre which term is 3 years. System of training is

similar to the preceding centre. ...

The Ministry's development plan includes:

a) Establish centres better than present ones.

b) Expand the centres to include new trades and to develop the present

trades.

c) Establish branches for the main centres'all over Libya.

We could say that preparation of human resources technically is very

important. In any development project or proper planning, it is necessary

to observe the technical know-how needed for executing such projects.,.Anyhow

funds and skilled know-how employed for any project will give fruitful benefits

to citizens and country's economy.
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As regards the trainees in vocational centres, express and long-term,

and in foreign centres, they number 600 trainees* There is a further programme

for preparing instructors' either "by way of specific, courses or through

training missions outside Libya. ;. .

SECOND;

To dispatch missions from students holding the final secondary certificate

for scientific and technological specialities not available at the Libyan.

University. Also, to dispatch college graduates to specialize and obtain

higher certificates in the field of science "and technology to get diploma,

M.A. and Ph.D. Such missions are supervised by the higher mission committee

of the Ministry of Education and National Guidance in co-operation with the

Libyan University Council. Below are some statistics just to highlight

Government1s care and attention in this sphere:-

a) Students dispatched in college and advanced missions numbered 5^4

as college, 60 as high technology in I967-68.

b) Students., dispatched, for higher studies during I957-I968 M.A. & Ph.D.

M.A. 63, Ph.D. 153. This means 216 in various branches.of science and

technology. .

c) For the year 1969-70, dispatched students of advanced technology

numbered about 190. .

d) Dispatched graduates for University and advanced study missions

number 176 college - 25 advanced study in 1967-68.

e) Students continuing college study outside Libya numbered about 913

boys and girls in different scientific and technical specialities in Arab,

European, and American Universities for the year 1969-70.

THIRD;' "UNIVERSITY OF LIBYA: It is not concealed the important role played

by universities in development of nations. In 1952, Libya had only 12

graduates. Libya needed badly a scientific institution and the first

university was opened in 1955. Although it started with one faculty, namely

Faculty of Arts and Education, it comprises at present 7 faculties, namely:
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faculty of Science, faculty of Engineering, Faculty of-Agriculture, Faculty

of Higher Teacher's Training in Tripoli5 Faculty of Economics and Commerce,

Faculty of Law and Faculty of Arts and Education in-Benghazi. Faculty of

Medicine is being established-during next year. Boy and girl students in

the Libyan University for the year 1969-~7O numbered 3588 in various faculties.

1798 students were graduated.

In the University, there is a public library containing over 72,000

volumes. 38,000 volumes are written in Arabic and the rest is written in

foreign languages. The Library subscribes to 275 periodicals, so as to enable

both students and teachers to brief themselves abDut the most modern attain

ments by science.

As this symposium tackles only science and technology, one talk, here

will be confined to the theoretical and practical university faculties.

Faculty of Science was established in 1957 including 336 girl and boy

students distributed on the following sections:

Chemistry, Physics, Mathematics, Geology, Botany and Zoology. 420 have

been graduated in different sciences. It is note worthy that no Libyan

teacher existed when this Faculty was opened. But now, the Faculty has 11

teachers holding Ph.D. The remaining teachers numbering 47 came from the

brethren Arab countries, Asian countries and friendly countries. Faculty

of Engineering was established in i960 in co-operation with UNESCO. Then

it was joined to the University of Libya in 1967- It contains 450 students

distributed on the following sections:

Petroleum Engineering, Civil Engineering, Architecture, Mechanical

Engineering, Electrical Engineering, Food Technology. Teachers are 63♦ This

Faculty issues two periodicals: one of them is general cultural and scienti

fic in Arabic, the other is Bulletin of the Faculty of Engineering in English.

So far, 4 batch graduate'joined different ministries, Governmental-Departments

and organizations, so as to perform their role in science and technology

in order to speciality. Several demonstrators went abroad to prepare for

M.A. and .Ph*D. when they *»ame back to Libya, they will be a nucleus for

Libyan teachers at the Faculty.
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Perceiving that agriculture plays--an important role in developing countries

including Libya, the University of Libya opened the Faculty of Agriculture

in 1966. This Faculty includes the following sections:

Soil and Irrigation Section, Botanical Production Section, and Zoological

Production Section, It contains 253 students distributed on the three

sections. The first batch was graduated in 1969-70 numbering 22 holding B.Sc.

of Agriculture. This Faculty has a close relation with the Ministry of Agricul

ture and with Agricultural Reform and Land Rehabilitation Institution.

The Faculty of Medicine has not been opened so far and will start in

next years. When it is opened, it will contribute to meeting the considerable

shortage in health.and medical field. It is noteworthy that there exists a

close cooperation between the University of Libya and the Faculty of Medicine

in Birmingham, in Britain where this Faculty provides advices needed for

establishing and preparing technical sections. It supervises preparation

of Libyan teachers who are interested in Medicine speciality. Policy of the

University of Libya is based on encouraging whoever wishes to get knowledge

and science. This encouragement is not only represented in free education

but also in granting him a monthly gratuity to cater for his needs during

the school year. Excellent elements are encouraged to continue their higher

education to get M.A. and Ph.D. in various sciences to be teachers at various

faculties. There are now 141 students abroad preparing for higher degress

distributed as follows:

Faculty of Science 58

Faculty of Engineering 59

Faculty of Agriculture 24

This is ,in addition, to other faculties which follows the same plan.

Feeling that it should contribute to service of humanity ahd science, the

University of Libya opened its doe-rs to other nationalities giving some ♦

of them monthly gratuities in addition to free education.

Libyan University has close relation with other Arab Universities and

other foreign Universities'. A close cooperation and coordination "actually
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: between .all Ar:ab universities as regards •urriculum and exchange of

'- know-how, experience and teachers. It gets the help of foreign teachers

as well. Indeed, the 1st September, I969 Revolution opened new vistas

'in the field of "benefiting from science and technology in all economic and

industrial development fields in the Libyan Arab Republic. Before passing

one year to this blessed Revolution, it has issued several legislations

establishing very important institutions, interested in many vital activities

science and technology fields. The Revolution believes strongly that

development of L.A.R. should be based on proper science and technology. It

does believe that the following years will watch numerous achievements in

science and technology field, increase of human resources and expansion of

technical and scientific Education starting from vocational schools till

Universities. . . . . ... . ...

; : The', Libyan. Arab Republic, will build up .relations with Arab brethren

countries and international organizations in the field of science and techno

logy... There., exists a close .cooperation between the L.A.R. U.A.R. and Republic

.of Sudan in-'overall fields. L.A.R. endeavours too to attain strong and close

relations with friendly countries in the.field of science and technology and

overall development sides. - - .■■':■

■ Participation of L.A.R. in this important symposium so as to discuss

the problems encountering African developing countries as regards their extent

of benefiting from science and technology in economic and industrial develop-

ment fields in perpetual cooperation with African countries affiliated to UN

as well as with International organizations specialized in deliberating the

.status and .laying-down p^ans and recowendations in this important technical

field for benefiting from science and technology in the economic.and..

industrial development programmes in the -developing countries.
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Les activites de recherche scientifique et technique au

royaumo du .fc.roc ot lour .irioxdcm-CQ sur-son

II me parait evident que des qu'on s'attaque au protleme du developpe-

ment on en arrive tSt ou tard a reconnaitre la necessite d'une planification.

Orrtout plan quel qu'il soit et quel que sort "ie" pays auquel il s1 applique
a une etape donnee de son evolution,, doit reposer au moins sur trois elements

fondamentaux :

1) Le point de. depart :■contexte propre (climatf situation geographi-

quef richesses naturellesf situation financiere et economique act.ueller etc.).

2) Les "buts et o"bjectifs que. l'on desire atteindre.

3) Les moyens dont on peut disposerr en particulier ;

a) les moyens financiers

t>) les moyens techniques et scientifiques

c) le capital humain.

Ces elements sont d'allleurs interdependants entre eux. ■ :

Comme vous le savea peut-§tre de jac du moins certains 'parmi vous', le

Royaume du Marpc a deja mis en oeuvre plusieurs plans successifs* Actuelle-*

menty nous sommes dans la periode du Plan quinquennal qui a commence en 1968

et .qui va,i: jusqu!a,. la fin de 1972.

• Mais rassurea-vousj. domme je ne suic pas specialiste ni des questions

economiques proprement dites ni- de la planifloationT il n'entre ni dans mon

ambition ni dans mon intention de vous parler de notre plan quinquennal en

detail et de lfanalyser en suivant les trois points fondamentaux que j'ai

deja enumeres plus haut. Je me contenterai d'aborder les moyens techniques

et scientifiques et le capital humain qui sont mis a la disposition de ce

plan pour essayer de vous donner une idee de. la fa$bn dont la science et la

technique y sont utilisees pour le developpement, ce qui estr me semtle-t-ilf

le suje't m§me de notre symposium.

Sans douter aura,i-je tendancef vu ma formation et ma qualite avant

tout de chercheur et d1enseignantf h m'eloigner le moins possible dans mon

expose, des deux questions que vpus reconnaitrez certainement comme etant

fondamentalesr a savoir la Recherche scientifique et technique d'une partr

et la Formation des cadresV essentiellement des cadres techniques et scien

tifiques d'autre part. II me para£t en ef€et; sage que je ne vous parle.que

de ce que je sais le plusf ou plutot de ce que j'ignore le moins.

Keanmoinsj s'agissant ici de vous dormer un apercu non seulement sur

la Recherche scientifique et la technique en tant que telles au Maroc mais

egalement sur leur application en vue du developpementr j'ai pense qu'il

serait utile que je vous donne un apercu sur les principaux oojectifs du

plan ainsi que sur certaines realisations deja existantes. Mais cet apercu

ne sera forcement que tres rapide et incomplet.

1/ Ce rapport a ete distri"bue separement comme document S£T/CR/26
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Une des caracteristiques du Plan quinquennal est qu'il s'est fixe

un certain nombre de priorites. Parmi ces priorites je citerai essentiel-

lement :

1) L'agriculture* Le developpement agricole constituait deja un des

principaux ob-jectifs .du plan triennal-. MaisT..au cours des annees du plan

•...trie.nnalr la production agricole^^yait augmente nettement moins vite que

la population,; d'ou necessity absolue d'accentuer encore l'effort de l'Etat

dan's ce domaineE en continuant 1'action directe sous forme d'investissements

_(en.ame'nagements hydro-agricoles/.notamment). Par ailleursr il existe d'autres

actions de l'Etat telles que le remembrement des terresr le credit agricolef

la mise a la disposition du fellah de graines de semence selectionnees et

d'engrais a credit'^l^Qrlentationiia l'aide de ces dispositions et d'autres

telles que l'envoi de.techniciens mpyensr 1'orientation dis-je vers des

cultures plus rentables et cadrant mieux ayec les_objectifs economiques de

la regionc la vulgarisation par la telefl la radio et les techniciens.

II decoule alors d£ja de ce qui precede et des autres otgectifs prio-

-ritaires du plan (comme on va s'en reiidre c6mpteP ipar la suite) qu'une
politique de developpement a caractere regional est de nature a augmenter

considerablement la rentabilite du plan en faisant apparaltre davantage

'»■ :l^interd^pendance des differents prpjets d!une regp.on donrtee .fintre eux et

on polarisant le paysan et lfhomme de la rue sur des objectifs qui leur

-; paraissent somme toute "beaucoup plus clairs et plus concrets et done plus

"oitilitaires que ceux a caractere national.

'■■'■; ::. '2) Construction d'un certain nombre de barragesE ceci d'une part pour

. .preserver contre les cruesr d'autre part? pour permettre l'irrigation afin

-d*accro£tre le rendement agricole et enfin pour produire eventuellement

-l'energie electrique.

3) Le tourisme ; extension et meilleure organisation*/ Le tourisme a

en effet une importance considerable pour le Royaume du Maroc. vu sa situa-

- tion geographicjuef la place qu'il occupe au sein des nations et la variete

de sites dont la nature 1'a dote. Le Maroc est en /effet a la fois le pays

dec contractes (des neiges de l'Atlas aiix sables du sud saharienf du climat

medite::raneen ou me"me continental au climat atlantiqueT de l'hiver a l'etef

sans passage ou presque ni par un printemps proprement dit ni par un automne)f
le pays africain* arabe et musulman le plp.s'..a l!ouestc et done le pays de

l'hospitalite et du bon accueil le plus proche de l'Europe et de lfAmeriquer

et.enfin le pays de transition entre deux mondes si differents et qui ont

cependant tellement interet a se connaitre et a se comprendre.

4) L'industrie large programme allant des industries legeres aux in

dustries lourdes. Par exemple : implantation dans differentes regions de

plusieurs sucreries (ce qui a comme corollaire la culture dans ces regions de
; ' la betterave a sucre)r usines de materiaux de constructionr de biehs de con-

sommation (produits finis)r usines de textilest de parachimie et de pharmaciet

et c a ).
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5) Ce programme d'industrialisation qui n!a ete aborde ici que tres
superficiellement pour nous eviter d'enumerer tous les projets quix se

trouvent dans le plan et d'entrer dans le detail des chiffres etc*y-va de

pair avec un accroissement de production de l'energie.

6) Large plan de recherches et d'etudes minieres (exemples : le cuivret
le petrole) et lancement de 1'exploitation d'un certain nombre de projets*

7) Bien entendur tous ces objectifs entrainent.; egalement comme
objectif prioritairer la formation des cadresf essentiellement des cadres

scientifiques et. techniques•

Tous ces objectifs reposent sur des etudes techniques precises qui ont

ete entreprises en majcrite par des cadres marocains au sein des officesf

directions et instituts techniques* Citons parmi ceux-ci :

- L'Office cherifien des phosphates doit veillerf a court terme a

exploiter et commercialiser le phosphate marocainr et a long terme

a faire la recherche adequate pour une exploitation et un rende-

ment meilleurs,

;=■■. - Le Bureau de recherches et de participations minieres dispose dfune

:- partrd'etjuipes de geologues et d'ingenieurs des minesos>iffees par la

direction techniquer d'autre partcd'economisteset d'ingenieurs de

formations diverses. Recherche systematiquement de nouveaux gisementsf

etudie des gisements connus pour les amener au stade d'exploitationr

met au point les contrats avec le capital etranger. En regie generalef

le Maroc doit toujours avoir 51 p» 100 des actions (dont une bonne

partie provient du permis de recherche et des etudes et des travaux

preliminairesr car le BRPM fait aussi des travaux d'entreprise).

■ — . Le Bureau d!etudes et de participations industrjelles qui doit faire

, : .les etudes necessaires pour le lancement de projets industriels et

negocier avec le capital etranger sa participation a ces projets.

, Donnons a titre d!exemple une realisation deja assez ancienne de ces

■trois organismes qui montre que l'Afrique n'est pas obligee de recourir

toujours a des techniques et des solutions deja utilisees par les pays de-

veloppes et qu'elle peut innover; c'est le complexe chimique de Safir appele

Marpc chimie* II semble en effet que nulle part au Monde la pyrrhotine

(minerai sulfure du fer) n'est exploitee. Pourtantf au Marocr I1existence
d'un gisement de pyrrhotine a Kettara (pres de Marrakech) et des phosphates
de Youssoufia a permis de concevoir entre les deux ce complexe ou la pyrrhotine

grillee permet la..fabri;osctiatt. d!acide sul£uriquer d'ou production de super

phosphates et divers autres produits chimiques. Actuellementf les laboratoires

du BRPM se penchent sur.la recherche d'un moyen de traiter les cendres de

pyrrhotine pour permettre de commercialiser (voire transformer) le fer qu'elles
contiennent. ■ : ■
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- Direction des mines et de la geologie:etude geologique systemati-

que du Maroc non specialement axee sur l!aspect minierf reglemen-

tation en matiere de permis de recherches mini&EHB et d'exploita-

tionP etc,• :

~ Direction de 1'industries Concoit et met au point la politique

industrielle marocaine. Code des investissements* Principe de

marocanisation de toute industrief encouragement a lTinvestissement

privej etranger et national.

- Direction de 1'hydraulique : etude et realisation de "barrages dans

le double "but de 1'industrialisation et du developpement agricole.

. - Direction de la recherche agronomique

- Direction des< services veterina.ir.es et de 1'elevage : -..-

-- Direction de la conservation fonciere et service topographique

- Direction des eaux et fore*ts et de la conservation f3.es, sols

- Les institutions du Ministere de- la sante* (Centre hospitalier
universitaire Avicennes de Rabat* Institut d'hygiene,; Institut ■

Pasteurr Laboratoire de contr61e des produits pharmaceutique9t

etc.).

- L'Office cherifien d'exportation qui veille a la bonne qualite

des produits exportes du Maroc (exemples : artisanatr agrumest

textiles/ etc.) et dirige la production dans tous les domaines
en suivant de pres Involution des marches exterieurs.

Tous ces organismes conjuguent leurs efforts pour realiserr

depasser, les objectifs que s'est fixe le Plan quinquennal* Us sont

tous dotes de laboratoires de recherches appropries qui sont actuellement

diriges essentiellement par des marocains, ...

A c8te de tous ces organismes,. on doit mentionner en matiere d!acti

vites scientifiquesr techniques et de rechercher les facultesT ecoles et

institute d'enseignement superieur scientifique.

Ceci d'une part parce que ce sont precisement ces facultesr ecoles

et instituts. d'enseignement superieur scientifique qui supportent actuel

lement en grande partie la tSche d'alimenter en. cadres les offices et^,.;

organismes techniques cites plus haut et leurs projets et realisations,

(et.yous conviendrez sans nul doute que dans le developpement! le capital

humain;est une chose de premiere importance); d'autre part parce que ces-

etablissements d'enseignemejnt superieur scientifique font de la recherche

%ti"'C~ontribue deja au developpement economicrae du Maroc ou qui doit y ;:

contribuer dans un avenir qu!il faut esperer assez proche.
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Suivant le m§meprincipe que j'ai deja enonce et qui consists a ce

■que je ne vous parle autani que'possfble 'en detail que de ce qui n'est pas

-trop loin de mon metier et de ma specialiser et pour d'autres raisons qui

vont apparaitre plus loin, je ne vais vous detailler ces activites de

recherche qu'en ce qui concerne la Faculte des sciences ou votre humble

seryiteur est professeur de physique. - ...

-:;,y■.;;. , hee etatolissements superieur&rjharocains d'enseignement scientifique

sdnt essentieiiemeht : Faculte des sciences, 'Ecole Mohamniadi^'d'ingenieurSf

Institut agronomique Hassan II, Ecole nationale d!agricultur"e'r' Faculte* de

medecinet Institut national des statistiguesr Ecole normale superieure.

L'Ecole: Mohammadia.d'ingenieurs et 1 Institut agronomique Hassan IIf de

creation relativement recente ne pratiquent pas encore de reonerche scien*

tifique qui seraf en principer lorsqu!elle verra le jourr une "recherche

appliquee". La Faculte de medecine esT"a~ cheval "entre l^enseignement et

la sante publiquef. ce qui est concretise par; le tres important Centre

universitaire Eospiialier Avicehnes de Ratat.

La Faculte des sciences est la plus an"cienne\ Elle a li'ailieurs et€
greffee a 1'origine sur.1'Institut scientifiquer le plus vieil organisme

de recherche scienii"fique du Maroc (l'92O)~. '

Composee de departehients &.vocation d'enseignemsnt et ;iie: recherche

(Peparteraent de physiquet Beparfcement de mathemat iques, Ddpartement de

les differents departements de sciences naturelles) et del*Institut
fique qui est un departement qui ne participe qu'a la recherche, la Faculte

des sciences est devenue la plaque tournante de tous les enseignements scien»

tiTIques du Maroc en ra§me temps qu'ejle continue a remplix'sa mission de

former des cadres superieurs dans les sciences fondamentales.En effrfct

l'enseignement des sciences fondamentales pour les deux premieres annees

de l'Institut agronomique Hassan IIf" lrannee preparatoire medicaler I'annee

preparai^oire aux etudes v^terinaires sont assures exclusivement par la

Faculte des sciences qui estr par ailleurs, en train d'etudier en pommun

ayec l^cole Mohammadia d'ingenieurs les ,possi"bilites et les modality's; de

collaboration plus large en ce qui cbncei1n0'rt'1e"tiseignement des sciences

fondamentales dans les deux premieres annees ~de l!e*cole«

A la Faculte des sciences, l'activite de .recherche est par principe

indissociahle des activites d'enseignementr "bien qu'elle presente.une in-

tensite inegale suivant les departements.

Alors qu'elle est la raison d'etre de l'Institut scientifique dont

les differents lahoratoires continuent de remplir leur r61e en yue de

1'inventaire des ressources naturelles et de la connaissance fpndamentale

die la nature du.Marocr la Recherche scientifique estt dans 1fensemble de

"la Faculte. des'sCiences^ d'une part un moyen de former des cadres marocainsf

-,grace a la preparation de diploroes d'etudes superieures et-vde ^h-eses de

"doctoraty dfautre partr .surtout au niveau ppst-doctoralr.un moyen riecessaire

de perfectionnement pour. le:.corps enseignant, Vu les mby4ns lirhit!es dont
dispose la Faculte pour la recherche scientifique, celle-ci n'a j>as encore

pu prendre• ni une orientation de recherche fondamentale moderne sur le plan

experimental (recherches de pointe), ni une orientation de recherche appli
quee miae au service du developpement economique du Maroc.
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Par ailleursj bien qu'il existe dans chaque departement un noyau

d'enseignants marocainsr done stables, ce qui entraine 1'existence de
sujets de recherche devehus presque de tradition dans chaque departementt
une partie import ante du corps enseignant est instable (cooperation tech
nique francaise essentiellement) etr de ce faitr la direction des recher

ches subit des fluctuations.

Ce retard somme toute relatif de la marocanisation des cadres de la
Faculte des sciences par rapport aux offices et organismes techniques qui
sont pratiqueraent entierement marocanises provient d'une part du fait que

les carrieres universitairesf surtout en sciences, exigent des etudes et

des recherches plus ardues et plus longuesY et surtout du fait,- paradoxalr
que les carrieres universitaires et d'enseignement en general etaient

jusqu'a present tres mal remunerees par rapport au reste. Signalons nean-

moins que le gouvernement de Sa Majeste le Roi vient de proceder a une

"augmentation de l!ordre de 50 p. '100 des salaires des enseignants du supe-

rieur en instaurant entre autres une prime de recherche (la prime de tech-
-hibjte existaitvdeja pour les ingenieurs) et qu'en Janvier. 1971 viendra le
■tpttr des enseignants du secondairef et du primaire. A signaler une favori-

-sation des scientificues parmi-eux par rapport aux,autreB_.. :--

:--I;-; La majorite des recherches faites an d^parteniBnt de physique de la

Faculte des sciences est a caractere theorique et m§me porte en grander

po±iie sur la relativite et les sujets annexes, Au departement de chimief

I'l existe un equipement non negligeable pour une recherche exp^rimentale

ae-:chimie physique (essentiellement spectroscopie). Dans les departements
des sciences naturelles et a l'Institut sciehtifiquef une grande partis des

travaux a ete consacree dans le passe a 1'inventalre de la nature marocaine

(faunef florer etudes geologiques)3

II est done evident que la Faculte des sciences et son institut nTont

ni les moyens, ni la vocation pour faire de la recherche appliqueer qui

devrait §tre d'ailleurs du ressort Aiaturel des ingenieurs et des organismes

techniques, ^els'que leBureau de recherches et de part ibipations minieresf

le Bureau d'etudes et de participations industriellesf la-Direction des.

mines et de la geologier la Direction de l'industrief 1'Office cherifien

des phosphatesr la Direction de la recherche agronomique£ etc.. : '

Mais la recherche fondamentale que pratique la Faculte des sciencesf

peut §tre orientee daJis tous les secteurs et devenir ce que l!on appelle

aujoutd'hui partout de la recherche de djveloppement. Cette orientation

a d!ailleurs deja. commence a se faire sentirc bien qu'elle ne s6it qu'a

ses debuts*

" Les laboratoires de 1 'Institut scieiitif-ique cherifien sont precise-

ment les meilleurs exemples d'une telle orientation? -inventaires-.faitnisti-

que et floristiquef cartes de la vegetation et des tendances generales des

solst ecologie des vegetaux superieursr flore des champignons du Marocf

ecologie et biologie des moustiques sont les principales activites des

laboratoires de zoologiet de phanerogamiej. de cryptogamie et d'entomologie

de 1'Institut. Le laboratoire de cartographie et de geographie physique,
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en plus des recherches approfondies de geomorphologiet consacre une part

import ante: de ges activites a 1'elaboration de 1! at las general, du Marpct

de cartes et de manuels scolaires et participe a l'etablissement de la

carte raorphologique et structurale du Maroc. Quant au Service de physi

que du globe de l!lnstitutf il est responsa"ble de la collection des

donnees de base de gravimetrier de geomagnetisme et de seismologie (ope-

rees par les stations peripheriques telles que celles d'lfrane, Averroes

) et de leur exploitation.

. Les laboratoires de sciences naturelles de la Faculte Ont' pris une

orientation analogue qui est tres nette en geologier en biologie vegetale

et en physiologie animale* Elle sera accentuee en fonction du recrutement

des enseignants specialistes n^cessaires et des relations qui serpnt etablies

:.avec les organismes e:ctra-universitaires concernes.

. ;■ ■ En effetf la recherche de developpement ne peut se concevoir que. si

ellevient completer ou quelquefois preceder l'effort des organismes .

d;'application. La Faculte des soiences a etabli une convention de coopera-

taon avec l!0ffice cherifien des phosphates depuis le ler Janvier 1967 et

une autre convention, est en cours d'etablissemeiit -avec le Bureau d'etudes

et de participations industrielles. La premiere coricerne ffeisr recherches

sur la nature du minexai j^iosphater sa composition en eau et. en matifcres

organiques. La seconde. aura trait a 1'analyse d!un certain nombre de

substances naturelles (huiles essentielles et alcaloides) en vue de leur

valorisation commerciale, Avec la recherche a^ronomiquef la Division de

la geologie et des mines des relations aussi anciennes qu'etroites exis*

tent. Ehfinr avec le Ministere de la sante publiquet une cooperation

nouyelle s'instaure en: phy.siologie de la nutrition et en microbiologies

Donct cette recherche scientifique sert d!une part -un ob.jectjf

a l'enseignement superieur,. d1 autre partr complete I1 effort des organismes

techniques de developpement economique.et social*

...r- L'orientation generale de. la recherche scientifique au Maroc et plus

particulierement a la Faculte des sciences ayant ete traceer disons que la

faculte a vu se preparer en. son sein entierement ou partiellement une,

trentaine de theses de doctorat d'Etat es sciences et que le nombre de

dipl6mes d'Etudes superieures est beaucoup plus grand (lOO).

.■:-.-.. Mais il nTen reste pas moins quer bierr qu*-il y ait des lignes direc

trices plus ou moins nettes d'un departement h l'autre (gue nous'avons deja

esquissees plus haut) et;un certain' p-otentiel humain et -materielf la recher

che a la Faculte des sciences souffre d!une part des fluctuations dans son

orientation dues au manque de stabilite du corps enseignant etrangert

_4-.'autre part du.manque dg moyens essentiellement. dans.le domaine de la

:Recherche .exper.imentale (physique et chimie). ■•'..'['■■



Annex VIII

Page 55

Je passe un peu rapidement sur des questions qui peuvent neanmoins

vous interesser telles que l'Enseignement.technique secondaireB la Formation

professionnelle et la Formation des:' cadres' moyehs et de la- - main- d'- oeuvre

qualifiee« Signalons tout simplement qu'uri1 principe estren regie generale

respecte :. la formation technique gend^aie--debase est toujoursassuree
par une ecolef mais la specialisation et.:''i.*a4aptation aux -techniques precises
est faite par les organismes utilisateurs- Ce prihcipe est m§me partielle-

ment applique a la Formation des techniciens superieurs (exemple de l'Ecole
des mines) et m§me des ingenieurs de lfEcole Mohammadia d1ingenieurs auxquels

on fait subir un certain nombre de stages dans les entreprises et offices et

qui se voient confier six mois avant la fin de leurs etudes un projet de

recherche dont le sujet est propose par les utilisateurs (done probl&mes de
l'industrie nationale)r les utilisateurs etant d'ailleurs invites aux jurys

de soutenance des projetsr ce qui leur permet de choisir leurs ingenieurs a

l!Ecole me*me« Ces precautions permettent d!une part d'adapter la Formation

des techniciens et ingenieurs aux realites nationalesff d'autre part de ne

pas la rendre trop tributaire du changemenx et de 1'evolution corribien rapide

aujourd'hui des techniques industi»ielles«

Au terme de cet exposer peut-on dire qu'il y a au Maroc une politique

scientifique bien definier disons un plan pour 1 Expansion de la science et

de la technique et de leur utilisation ? Non I Pas tout a fait I Ceci

nfexiste pas en tant cfue tel I Par contrer le Maroc a deja eu plusieurs

plans de developpement et la science et la technique ont toujours ete inten*

sement utiliseesr soit par 1'intermediaire des instituts et officesr leurs

equipes de techniciens et leurs laboratoires de recherchet soit m§me par

1!intermediate de l'Universite qui participe au developpement du Maroc au

moins en fournissant le potentiel humain scientifique et technicrue.

Ce qui semble manquer, e'est un lien plus etroit et planifie entre

l'Universite et les offices, dans le cadre d'une politique de recherche

scientifique a 1'echelle nationale>

Maisr qui dit developpement de la recherche appliquee dit investisse-

ment materiel et humming d^ou besoin de disposer de cadres nationaux

(qualite tres importante) en quantite et qualite suffisantes pour garantir

le succes de cette recherche« Par ailleursr comme on ne doit pas demunir

en cadres ni les offices ni la Faculte et les instituts d!Enseignement

scientifique t et ce pour la simple raison qu!ils repondent a des Ijesoins

immediats tres importants pour le developpement economique du Marocr et

comme on ne doit pae non plust en drainant des capitauxr eclipser en quel-

que sorte les projets a court et moyen terme (au point de vue recherche

dont je vous ai deja parle )fon voit qu'il y a la un serieux probleme de

choix*

Neanmoinst tout en veillant au probleme fondamental de la marocanisa—

tion des cadres superieurs scientifiques d'enseignement et de recherche et

des cadres techniques et a leur multiplication on doit tout mettre en

oeuvre pour susciter 1'interit de l'Etatr du capital prive* et surtout des

organisations internationales dont nous attendons beaucoupf dansle but

d1organiser une recherche scientifique fondamentale et appliqueef les deux

devant aller forcement de pairt a mon humble avis.
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Ce n'est d'ailleurs qu'une fois que les pos.sibilites en cadres et

en capitaux commencent au moins a se dessiner qu!on peut £laborer des

serieuxf me semhrle-t-iljet c'est alors qu'il devlent importantjq n iprtant

.-au-piTas haut degre de doter le pays d^rganismes consultati^sHeis que ie

Cphseil national de la recherche scientifiqueg organlsmes dont/le™-"-'- ■

Cpnsei1 scientifique_ de 1'Afrique a toujours recommande la creation aux

divers Et ats africains.
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COUNTRY RICPORT - NIGERIA \J

Machinery for science policy-making-

The organization of science in Nigeria is at the moment undergoing

a revision. Although there are a good number.of well established scienti

fic institutions, the need to have a machinery for the formulation of

science policy and the co-ordination of scientific activities was felt for

a long time, and recommended at several national and international confer

ences, in particular the "Lagos Conference" of 1964. .

The first attempt to establish such a machinery was made in 1966 when
two Councils were deereed, namely - the Nigerian Medical Research Council

(NMRC) and the Nigerian Council for Scientific and Industrial Research

(NCSIR). This latter body, was also to have overall responsibility for

science policy.

The inauguration of the Councils were however suspended when certain

complications were observed. Among these was the problem of how the NCSIR

was to play a co-ordinating role over the NMRC, t?oth being sectoral Research

Councils. Also, although NCSIR was to be sponsored by the federal Ministry
of Agriculture and Natural Resources, the agricultural scientists themselves

were demanding a separate Agricultural Research Council.

To resolve the difficulties, the Government sought and obtained the

services of a Science Policy Adviser from UNESCO. After extensive consulta

tions, a decree was promulgated in February, 1970, establishing the Nigerian

Council for Science and Technology (NCST). It.was inaugurated on the 10 April,

1970. The objectives of the Council are:

(a) To determine priorities for scientific activities in the

Federation in relation, to the economic and social policies

of the country and its international commitments;

(b) To advise the Federal Military Government on a national

: : science policy, including general planning and the assess-

;' ment of the requisite financial resources;

(c) To ensure the application of the results of scientific

activities to the development of agriculture, industry and

social welfare in the Federation;

(d) To ensure co-operation and co-ordination between the various

: agencies involved in the machinery for making the national

science policy; and

(e) To promote public confidence in scientific expenditure and

an atmosphere conducive to scientific activities.

l/ This Report was distributed separately as document S&T/CR/28.
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The functions of the Council are:

(a) To consider and advise generally on scientific activities,

including:

(i) The application of the results of research;

(ii) The transfer of technology into agriculture and industry;

(iii) Scientific and technical manpower (actual and potential);

(iv) Scientific research (oriented and non-oriented) and
technology; .

(v) Science education, not only at the advanced level in
respect of the quality and quantity of potential man-*

power training tut also at lower levels in respect of

. general science education for the public; and

(vi) Scientific documentation, statistics, surveys and

general information; .

(b) To advise on suitable organizational arrangements- for planning,
managing and co-ordinating scientific activities at various

levels, including the setting up of new Research Councils;

(c) To advise the Federal Military Government from time to time
on the overall financial requirements for the implementation
of the national science policy and on disbursements to.the

agencies concerned; .

(d) To review generally and advise on the programmes and budgets
of the Research Councils arid ensure that they are in harmony

, with national policies;

(e) To carry out independently or in c-o-operation with any appro
priate person, body of persons, agency or institutions such

surveys and investigations as the Council may consider nece-

sary for its task;

(f) To sponsor such national and international scientific con

ferences as it may consider appropriate;

(g) To maintain relationships with corresponding scientific orga

nizations in other countries; and-

(h) To-undertake any other activities likely to assist in the
attainment of its objectives.
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The membership of the Council comprises:

(a) Eleven ex-officio members, that is, the Permanent Secretaries

of the following Federal Ministries: Agriculture and Natural

Resources, Communications, Economic Development, Education,

Finance, Health, Industries, Mines and Power, Trade, Transport

and Aviation, and Works and Housing?

(b) Twelve members, representing each of the twelve State

Governments of the Federal Republic; and

(c) Twelve members, jointly representing the following fields

of science: agriculture, industry (including engineering
and technology), medicine, experimental sciences, natural

environmental sciences, and social sciences.

The quorum requirement of the Council is such that the Council can '

only meet if the three groups are adequately represented. This is to

ensure that the interchange of ideas.between the three groups will result

in decisions which are in harmony with the overall development plans of

the country.

ig is a Federation of 12 states under a Military regime. It

therefore has no parliamentary system of Government at the moment, and

no ministerial or legislative committee on science and technology.

The Nigerian Council for Science and Technology is the prime

advisory body to the Federal Military Government on science policy. It

is non-executive, and is attached to Cabinet Office, which is the Secre

tariat of the Head of State. Its greatest value therefore lies iin the

fact that its status and composition ensures that j.t« recommendations

have effect at the highest level of Government.

Machinery for implementation of science policy ..<••.

As part of the machinery for science policy-making, the following

four Research Council are in the process of being established:

(1) Th& Agricultural Research Council;

(2) The Medical Research Council;

(3) The Industrial Research Council; and

(4) The Natural Sciences Research Council,

These Research Councils will be responsible for the implementation of

the national science policy and plan within their sector, by: ■ ■■^.•■/■;

(a) Funding and co-ordinating research in the government research

establishments;



(b) Making grants available.for ear-marked research projects in

the universities and private laboratories;

(c) Encouraging the use of the .results of research; and

-. {d)' ':Maki-ng awards to selected students to undertake post-graduate

research training. ~

It is proposed.that as soon as the Research Councils are established,

the government research institutes and departments will be brought under

the administration of the appropriate Research Council, and re-organized

so that-manpower and: facilities;!can be more efficiently utilized. .

TKe various Ministries, are responsible for the.application of the

results of research.to development. Thus a close collaboration between the

Ministries and the Research Councils will be established for the effective

implementation of the national science policy.;,. .„.-.,;. , , ; ; .. , ■ ;■■

Networks6f~ Government; research establishments ., ., f . ,-■ ;.;■ ■■, : . -■■,,.

Scientific research is largely undertaken by Government Research ■■

establishments, and by the universities. The government establishments

undertake applied research^ whilst the universities concentrate.:Pn funda

mental research* The universities, although autonomous, are very largely-

supported by government funds. ■ -.. .

Of the:government establishments, there are four autonomous research

institutes: ■■•■■:/■.;••.- ■.■■■■. ■■■.:;■■■■■.■ ". ■ : --.^t

.■;(i) Nigerian Institute for Oil Palm-Research; . .

(ii) Nigerian Institute.for Trypanosomiasis Research;

(iii) Cocoa Research Institute of Nigeria; and ...,:,

■ (iv) Nigerian Institute for Social and Economic Research.(ifISER).

The first three are financed jointly by the Federal and State Govern

ments on an agreed proportion. NISER is financed by; the Federal ^ovemment,

and it is attached to the University of Ibadan. The remaining government

research establishments are all directly administered-tfy.the: Ministry con

cerned. The main Federal establishments, under the Ministries devoted almost

entirely to scientific and technological research, and the relevant Ministries

are as follows:

Federal Ministry of Agriculture and Natural Resources

Federal Department of ■■'Agricultural Research . , ;

:: Federal Department of Veterinary Research
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Federal Department of Forestry Research

Federal Fisheries Service

Federal Ministry of Industries

Federal Institute of Industrial Research

Federal Ministry of Trade

Nigerian Stored Products Research Institute

Federal Ministry of Health

West African Council for Medical Research

Malaria Research Institute

Federal Ministry of Works and Housing

Materials and Research Division

Building Research Institute

The State Governments' Research estabTisnmeri'ts arer a^rd^uTCural and

are as follows:

(i) Agricultural Research Division of West State Government;

(ii) Institute of Agricultural Research of the Northern States

(now part of the Ahmadu Bello University, Zaria);

(iii) Rubber Research Institute, Iyanonof Mid West State;

(iv) Agricultural Research, Planning and Special Services

Division of the Mid-West Government;

(v) Agricultural Research and Training Station, Umudike* ^ast

Central State.

A major research project involving participation of government research

establishments, the universities and the United Nations Development Programme,

is the Lake Kainji Research Project. This involves a multi-disciplinary

study of the development problems of a man-made lake.
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Other Government scientific establishments

In addition to the purely research establishments, there are several

other government departments utilizing science and technology in their

activities and services. Some of these departments have research sections.

The departments and their respective Ministries are as follows:

Ministry of Agriculture (Federal and State)

(i) Agricultural extension services ■ ■ - -- -

(ii) Livestock services

(iii) Fisheries services

(iv) Meteorological services

Ministry of Communications (Federal)

(i) Telecommunieations division

*{ii) External Telecomraunications Services

Ministry of Defence (Federal)

*(l) Defence Industries Corporation

Ministry of EconomicfDevelopment (Federal)

National Manpower Board .

Statistics servioes

Ministry of Education (Federal)

Department of antiquities

Ministry of Finance (Federal)

♦Security Printing and Minting Company Ltd.

Ministry of Health (Federal and State,)

Hospital Services '

Laboratory Servioes

Pharmaceutical Manufacturing Unit

Communicabl-e Disease Control TJnit
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Communicable Disease Control Unit

Nutrition Services

Malaria control services

Forensic Science Unit

Chemistry Division

Ministry of Industries(Federal)

Nigerian Standards Organization

Ministry of Information (Federal and State)

Printing Division

Radio Services

Television Services

Film Production and Photography Unit

■ -. Ministry of Internal-Affairs (Federal and State)

Fire Services

Ministry of Labour (Federal)

Factories Inspection Division

Ministry of Mines and Power (Federal)

(i) Petroleum Division

(ii) Geological Survey

(iii) Mines Division

*(iv) Electricity Corporation of Nigeria

Ministry of Trade (Federal)

Weights and Measures Division

Ministry of Transport (federal)

(i) Maritime Division v:t

(ii) Inland Waterways Division
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(iii) Aviation Division

*(iv) National Shipping Line . .

*(v) Nigeria Railway Corporation .

*(vi) Nigeria Airways

*(vii) Nigerian Ports Authority ■

Ministry of Works and Housing (Federal- and State)

(i) Civil Engineering Division

(ii) Mechanical and Electrical Division , : :

(iii) Building and Housing Division

(iv) Land and Survey Division

(v) Water Supply Division

The establishments with asterisks denote that they are semi-

autonomous organizations, accountable to the Government through the

relevant Ministry. The. other departments are administered directly,.by

the Ministry.

Computer facilities exist in the Federal Ministries of Finance

(Central Bank), Economic Development (Statistics Division), Communications,
and Transport (Nigerian Railways)„

Scientific and technical education

There are at present five Universities in Nigeria: Ibadan, Ife,

Lagos, Ahmadu Bello and Nsukka. All have faculties of Science, and all,

except Lagos University, have a faculty of Agriculture, Medical faculties

exist at Lagos, Ibadan and Ahmadu Bello Universities and the other two

universities are in the process of establishing one. Lagos, Nsukka and

Ahraadu Bello Universities have faculties of Engineering. Teaching and

research are undertaken in all the universities.

There are plans for the establishment of Institutes of Technology

which will award degrees (or equivalent) at botk Ika&anand Ife Univer

sities. Two State Governments, Mid-West and Rivers, have announced plans

for the establishment of Institutes of Technology, of University status.

There are four post-secondary technical:jcolleges :qt colleges of

technology, dealing mainly with engineering and allied subjects. There

are also sixteen other post-secondary training institutions dealing1 with
subjects ranging from Forestry and Agriculture, Nursing, Radiography and

Dental Technology to Permanent Way training and Flying (technical),
these are all government institutions.
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For the secondary-level technical and vocational institutions, there

were 29 of them in I966 run or aided by government and 29 others which were

privately run. Non-formal education at this level is also offered by some

Government Ministries such as Agriculture, Works, Transport, Communications

and Health.

Although there is a rapid growth in the number of institutions for

technical and vocational training, it is still very inadequate for the train

ing of technicians, craftsmen and operatives very much needed for industrial

expansion.

International co-operation in science and technology

This exists at two main levels: first, intergovernmental co-operation

for the joint development of resources. Nigeria is participating in a

number of international projects sponsored by the following: Chad Basin

Commission, Niger Basin Commission, United Nations Scientific Agencies,

OAU Scientific, Technical and Research Commission.

In all these projects, the involvement of the country is co-ordinated

through the Federal Ministry of Economic Development.

At the second lavel, co-operation exists between Nigeria's scientific

associations and their counterparts in other countries. The Nigerian Science

Association is a member of the West African Science Association which is a

federation of like associations in Nigeria, Ghana, Sierra Leone, and Ivory

Coast, Biennial meetings are held, and a journal is published by the joint

association. Also through the Nigeria Science Association, Nigeria is a

member of the International Council of Scientific Unions, and sends parti

cipants to some of the specialist groups such as the International Union

of Biological Sciences, International Union of Geodesy and Geophysics,

International Union of Pure and Applied Chemistry and International Union

of Radio Sciences, National Committees on the International Biological

Programme and the International Hydrological Decade exists.

Association also exists on the international level within the various

disciplines such as medicine, nutrition, agriculture, engineering and

meteorology.

Nigeria also belongs to the Commonwealth Scientific Committee, and the

Science Council of Africa.

Utilization of Science and technology in the private sector

Industrial development is growing rapidly both in number and diversity.

The latest Industrial Directory shows the following number and category

of industrial establishments, employing more than ,100 workers:

Ocean and coastal fishing 1

Coal Mining .1
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Crude .Petroleum and Natural gas ■ -j

: ■■■■•".' Metal Ore mining ■ ■ " - ' 1

Manufacture of food, and non-alcoholic

beverages1: ■<■ '.■•■■-•< .= ■ ■ . ■ ; : : 35

;'=■ . ^Manufacture of alcoholic beverages ■ -■' f ■ : 7:-■' ' ■■ ■■■"■■■-■

Textiles, Weating apparel and leather

Industries ■ ■ .; ■ ■.-■: ■'_■■■■ ■ ■'■■ ■ ■•■ '■ - ■, ■ : 3J. ..:';; _.;.

-. Manufacture of wood.and wood 'products ■; ■..-■■ ■ .:.-..

including furniture ; . ■■ ;r.: ■ . : - 23 ;■■:'

t Manufacture ,of paper and paper products,. . ■ _--v ■■.■ ■ ■: :.

printing and publishing. . ■ - ■■ ■" ,; MJ

•»■!, r Manufacture of chemicals.? Pharmaceuticals,^ : ■ : . r ;

toilet preparations.,-. ■ 13

, -...:. Petroleum..refining , ■_.,-; , ;; ■ -.■:,:..-■ _-■ - - ■: .: ■. - -. -.A ■■'.

Manufacture of rubber .and plastic products .21 . ....

., ; .Jfex,ufaoture of China, earthervrare anc) glass . :■ ;- ,.. ; :

, :- ..products . . -. .., . , . . . ... . ;-. .. .. 3. - -.

.... Maimfacture of.cement . . .. , - : r. :.....; 3

,w._: ^Manufacture of otlier ;non-mejballic mineral products 3 ■

Basic metal industries. ... . . -: . . 2 .

,. . ....Manufacture of-fabricated metal products, machinery . ... ....

and.equipment . ... ■■■■ . 31 - ■ .

Electricity and power 1

Motor vehicle repairs ... - ,22 ,

..;.;..-.;..:" . .-■:. :.-.. e ' -.-.. /".•.■:...:' :\L ■ - :..:-... ■.."..: 222_. ■:..-..-■-.;:.:

*■•■ :■■ ■ Many more industrial establishments'employing" less than 100 workers

exist... There are however, "only 9 of the" industrial firms above that em

ploy over 2 000 workers. These are in the field of mining (metal ore)

petroleum prospecting and refining, textile, timber and sugar industries.

The machinery and equipment required in the industries are imported

and in some cases, the raw materials as well. Industrial research efforts

are therefore directed towards greater use of local raw materials, and the

manufacture of import substitution products.
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41>".Orientation generales du IIIe Plan 1969-1973 .;

Dans le domaine des Etudes et de la Recherche, la priorite dans I1orien

tation de la recherche etait don&e©...:..::-.■".. v...\-..-■ :..-'-w.-::■....:".,..-:: ..•«.:L: "■

- aux obj ec.tif;s:':...de; £rgdu_c$io.n ..pax.. Lf accioassement-d.es~ subvert ti&ns accorde es

aux instituts qui aident a definir les projets economiques realisables dans

;■ le seoteur rural\ •■'■-■*• '.. ■- ■ - ; ' '; ? '

- aux grands problemes qui conditionnent le dBveloppement du pajrs (diversi

fication, intensification., protleme. de. lf eau...). ■ .

Les orientations generalos du 2eme Plan onf etd les suivantes s

'— rechercho dans le domaine do I1 economic rurale et principal em ent en vue

de la diversification etde I1intensification des productions.

- integration des divers stades s recherches, pre-vulgarisation, vulgarisation

.-:- probleme del1 eau :':-•■ . : . : : -

- recherche.miriiere ■ " . :"

- cooperation avec les autros Etats« ■'., ;-'~ ' •■■,■■.'-:

42.- Orientations et Politique, scientifigue du XIIe Plan, :. ...■■ .-...:

;42. 1 -■.Orientations ^en-erales du Ilie Plan -

Dans l'interef du developpement econom'ique et social a moyen ot a long

terme, lr effort global d!e recherche sera accru au cours du 3eme Plan.

Le 2eme Plan avait mis l'accent sur la necessite d!orienter la recherche

soientifique yers les .besoins. du develpppement economique et social. C.ette

tendance sora renforcee, car etant donne los ressources toujours limitees, il

y aura lieu de choisir judiciouscment les domaines d!intervention privilegies

de la recherche en dormant la preference a un programme selectif. Cette

politique selective do la recherche sera appliquee de maniere a la fpis inter-

sectorielle et intra-sectorielle :

"". -.. £lune P.a^f en veillant a un meilleur equilibre dans la repartition secto-
'■'rielle des depenses de recherche en vue d'accelerer le rythme des innova

tions techniques. Ce resultat ne sera atteint que dans la mesure ou le

niveau de connaissance avancera de fagon homogene dans les differents
domaines.

1/ Ce rapport a ete distribue separement comme document S&T/CR/3O
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d'autre part, en donnant.une priorite particuliere aux etudes tendant a
accroitre les possibilities d1 exploitation des~potentiailtes connues.

42.2- Politique scientifique du Ilia Plan -

422.1 - Cooperation scientifique regionale et internationale

Le programme de recherche scientifique du 3eme Plan defini ci-dessous a

partir des besoins du developpement economique e-t social embrasse de vastes

secteurs scientifiques. Des interrogations scientifiques et techniques sont

posees et leur solution necessite souvent des investigations, a plusieurs

stades : du stade de 1'adaptation de la miso au point a celui de la recherche

d1ordre methodologique, voire fundamental. Ih dehors m&ne des contraintes

financieres, la necessite d'efficacite impose une politique dynamique de

cooperation regionale et internationale. La politique de cooperation regiiDnale

consistera a promouvoir lfelaboration des programmes regionaux de recherche

et la creation des centres regionauz de recherche. ,

La cooperation internationale devra se traduire sous forme de programmes

conjoints avec les centres de...rech.er.ch.es..des pays developpes, dT-echanges de

personnel, voire de jumelage, Dans :le. cadre de cette cooperation certains

organismes de recherche des pays developpes seront appel.es. a prendre en charge

des themes du programme de recherche du 3eme Plan, presentant un interet

regional ou universel.

422.2 Beaoins en ressources humaines: et Formations du persbhhel scientifique

La politique drintegration de la science et de la technique au developpe-

ment doit avoir comme base permanente le developpement a,e la communaute

scientifique nationals. Le nombre de chorcheurs a former d'ici a 1980 n!a pu

etreevalue que de facon approximative. Toutefois, il constitue un minimum.

En effet, lfassistance exterieure tant bilaterale que multilateral, si elle

permet;au Senegal de faire face, a moyen terme, a la plupart de ses
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scientifiques, aura, a, long terme, de moins on mo ins de vocation a. se speciali-

ser. sur des probl&mes d.'outre-mer. Si done uno releve nationale nletait pas

preparee a temps l'acquis scientifique senegalais risquerait d'etre mis en peril.

Neanmoins, la formation des chercheurs souleve de nombreux problemes a

resoudre dont sans doute au premier rang, celui des structures d'accueil.

422.3 - Developpement et amenagement des structures d'accueil.

1° - Un statut des churchcurs et des etablissements de recherche deyra

etre etudie des le debut du 3eme Plan.

2° - L1 etude des structures de recherches rurales devra ^

des le debut du 3eme Plan en vue1 de creer l'Institut National de Hechefche

Agronomique. Ce probleme est d'autant plus urgent qu'il est lie aux discussions

qui s'ouvriront des l'annee 1970 entre la France et le Senegal au sujet des

accords de financement des recherches "rurales".

3° - Be nouvelles structures d'etudes et de recherches seront creees au

cours du 3eme Plan : SOKEPI (Societe Rationale d'Etudes et de Promotion Indus-

trielle), Centre d1 Etudes de Meteorologie Climatologie, Centre d'lbcp^rimenta-

tions et de Demonstrations en Culture Maraicheres et Arboriculture Fruitiere.

La creation de deux autres sera mise a. lretude : lMnstitut National de la

Recherche Agronomique, le Service Geographique National.

422.4 - Coordination de la recherche et.de la politique scientiflquea

1° - Au niveau central, la coordination de la rechercho et de la politique

scientifiques rcleve du Conseil Interministeriel de la Recherche soien^ifique

et.technique et des etudes generales cre6 par le BAST (Bureau des Affaires .

Scientifiques et Techniques), un service d'inventaire permanent du potentiel

scientifique et de prospective technique sera cree au sein du BASTpou'r servir

d'outil a la coordination des recherches.
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. ; 2° - Au niveau des commissions scientifiques seront:: . , ,.. ■■■.■.

- a reorganise? -i la commission de la recherche agronomiqiie, le comite

national des "bassins fluviauxj . ;. : . -, , :, .; ■

- a creer : une commission nationals de recherches en technologye alimentaire

et nutritive, une commission nationale do la recherche universitaire, une

commission nationale de recherche industrielle, une commission nationale
de recherche medicale.

3° - Sur le plan 4Dudgetai-r-e, des mesures pratiques sefont prises, afin :

- d'etabiir un visa de controle du BAST pour toutes depenses de recherches
et d'Studes generales; ...

- d'ouvrir un Ponds de la recherche scientifique et technique .(evaluee a
200 millions de francs CFA pour les quatre annees du 3eme Plan). Ce fonds
permettra nn& grande souplesse de coordination pour faire face a des

hesoins imprevus de recherche ou dfetude..

43. Le Programme de Recherche scientifique et technique du Hie Plan

431. - Methode de definition du Programme

Le choiz du programme d1 etude et de recherche scientifique a et^ fait

s.elon les etapes suivantes s : ■

1° - Inventaire des resultats: acquis des programmes de recherche termines

ou en cours: d1 execution, ceci en vue de recenser les themes de developpement

applicahles directement ou moyennant certaines etudes de mise au point et

d1adaptation. Les themes de developpement sont definis en meme temps que leurs

conditions techniques dfapplication et eventuellement les ptooets d'etude's

d'apcompagnement. ..... . . .. ._ ..

■ 2° - Inventaire des recherches on cours dont la poursuite est souhaitable,

ainsi que des recherches nouvelles dont la mise en oeuvre est consider^e comme

neoessaire en vue' soit : ° - ■ ■ •'

-■ d'ameliorer la connaissance du milieu;' " -■ :

- d'ameliorer la connaissanco des- mecariismes;

- de permettre une meilleure exploitation des potentialites.
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3° - Classement dans ch.aq.ue domains de l'ordre d'urgence de la recherche

parrrapport aux autres modes d'actions possibles, en s!interrogeant notamment

sur I'urgence de lever tel ou tel facteur limitant : manque de moyens de pro

duction, d'amenagement, manque d!encadrement, de vulgarisation ou d'organisa-

tion; manque de connaissance scientifique et technique.

4° - Classement des themes de recherche selon leur ordre d'urgence, du

point de vue technique, de facon h echelonner les projets et programmes d'etu

des et de recherche suivant un calendrier.

432. - Le Programme de Recherche

432.1 - Recherche Agronomique s Production vegetale

Les recherches a entreprendre dans le domaine des productions vegetales

devront permettre d1exterioriser au mieux les diverses potentialites regionales.

Partout seront etudies les bilans hydriques afin d'assurer une meilleure

alimentation en eau des plantes par une meilleure utilisation des reserves

en eau•

Les caracteristiques physico-chimiques des sols alluviaux seront

precise" es.

L'achevement de la cartographie au i/200,000eme s'accompagnera d'une

meilleure definition de la vocation des terres dans les zones meridionales

et orientales.

Les techniques de dessalement des terres seront etudiees dans la vallee

du fleuve Senegal et en Casamance maritime.

Des fumures minerales iitensives et des techniques culturales specifiques

devront etre mises au point pour chacune des especes vegetales au sein de

chaque zone ecologique.
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■■:...:■■■ La reoherche^o nouvell-3 variiti^ a hauxe productivity, "borines qualites

- agronpmiLques . et ^tsctaolQgi^ue;:, ..sera intensii'-iee ;par . 11 interinediair© de 1? in-

t,rpduoti.cn massive, do yarietesrexoiiqu^..- ot. de 1'hybridation. La transforma

tion ;du,.mil. ./.cai.oin© pla^te plus oireale ser?; r:"iJjrepri^e, . . . ';. ;:v:u.-';

Les par^sitCr, ct y±6C?,i .urs: dc;j'^"LantGo cultlvc^? et des stocks seront

<it dea methodes de lutte mire;? eu-roiv'/. ■

Enfin des strucva?:^: ^pMrrialec drwjlc? t<?-tior soront definies et testess

en vraie grandeur pour los divcrses zoncn ecolc^iqucs*

432,2 - R.uhs u j e

^io, on ■p'-urtrttivi-T, ^■1

:des .animauz.cc la rrir:c r,u point do.

,raticn les; peutes di.v^r.-"'^« ricket

maladies dc:j

al'cr; r.:/:ladies g viruc

, addo>c--';r. Seront prises en conside-

e-': pne-j.!?lop^bhi--e-i des ruminants,

iC.- : '„; 1^ "b:?abi£.

bovir.e.; la 'bxT.vj

la mise au po;.r.rb ."".? ni^'iao t

Eh p,; c

laxie de In tTphor.- ;y. iaii

vaccine a

do

Lcs ^cr^F;itor;o^ principle::: { ':::yo^s.oro-./i

r eti endron t 1/ at u <>:; t?. c. o

Uno cennaissance phyGioi'.jgiqao pVj.b ^.p>^

re a la mise ?u point do n^+oxia. aiimer.tairo?:

exploitt^r lc~? potcntialiteo ';- lait ot en y^

ration des rr.ee?? locales pr.:.- fvJlaction .'.o

conduira a mifxix otudior Is. o3x-.:ali;e d jo

gobra).

"be^inc- c-: devi-ont conduire a

c--.:ont do c-.: ^

ainti-'. ov c -lo

iiio;::^" prophy--

^ au point do

es,, f:.a. j ^.ogo.. trichi^ose)

^..'. u'des borins xV/vari b condui*

y^iablt^ permettra de mieu^

de-1:; races loca,lcs.0.,.L.i,amelio—

v .ocaux ou -Lntrcduits

i r>-.i par c.icuj.ier des vaches
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432.3 - Oceanographie et -peche

I*i oceanographie biologique on etudiera la dynamique des population's

de sardinelles et de thons ainsi que la biologie des crevettes.

Eh oceanographie appliquee de nouvelles methodes de peches seront mises

au point.

En peche fluviale les caracteristiques physicochimiques et biologiques

des eaux du fl6uve Senegal et la biologie des especes qui y vivent seront

pre'cisees.

432.4 r. Meteorologie et Climatologi.e : , . ...

Le developpement des etudes cliraatologiques constituera une innovation

du 3e Plan.

II s'agira d!une part de I1 exploitation des donnees ezistantes a des

fins, agronomiques et drau'ti*e part du renforoement des etudes d'agro—climatologie

et bioclimatologie experimentale.

432.5 - Hydrogeologie - Hydrologie - Amenagements des Bassins fluviaux

£h Hydrogeolbgie : il s'agira de definir les possibility en eau du

Ca^-Vert de compl^ter les etudes de la nappe du Continental terminal au Sud

du Saloum et a I1 list, et de determiner les emplacements de puits dans la

region de Ke"dougou-Bakel. ]*hfin la synthese des etudes hydrogeologiques

realisees au Senegal sera entreprise et achevee, . . .-.

^ Hydrologie : les etudes porteront essentiellement sur le bassin de la

Casamanoe. Ba accord avec la Gambie, devra etre egalement entreprise lfetude

hydrologique du bassin de la Gambie.

L-'etude des bassins de la Casamance et de la Gambie permettra de mieux

definir une politique dramenagement hydro—agricoles et de developpement de la

navigation fluviale.
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Pour le bassin du Senegal il reste a fair© 1'etude par modele mathemati-

que, Les etudes industrielles et socio—ee.onomiques seront renforcees. Rappe-

Ions que l'amenagement du bassin du Senegal et de la Gamble ne peut se realiser

que dans le cadre d!une politique inter-etatique concertee.

432.6 - Qeologie et Mines

II s'agira :

- de poursuivre I'etablissement de la cartographie geologique de "base

(Linguere, Thies, Cap-Vert, Senegal-Oriental);

- de completer les recherches de minerals metalliques au Senegal-Oriental

en vue, dfune part de 1$ decouverte d'autres corps mineralises que les ch.ro-

mites et les sulfures de cuivre, et de l'autre de 1'evaluation d.e l'importance

des concentrations deja connues.

Eh outre la prospection du reseau aurifere, les essais de traitement

des terrasses de la Faleme pour evaluer les reserves et determiner les meilleu—

res formes dfezploitation se poursuivront conjointement avec les recherches

de diamant.

Par. ailleurs seront maintenues les recherches petrolieres au large

de la Casamance et de Dakar ainsi que les recherches: d'argiles industrielles

et de gypse. v .

432.7 - Carto^raphie . .■ .

- La couverture aerienne sera etendue a l'ensemble du territoire.

- La carte.de base du Senegal sera reprise paxtiellement en adoptant

l'echelle i/50.000e.

- On executera les levees plans topographiques et les leves partiels

necessaires a la realisation des differents plans d'urbanismei
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432.8 - Ehergie et etudes industrielles

Dans le secteur energie I'accent sera mis sur l'utilisation de l'energie

eolienne (surtout pour rexJaause del1 eau) et l'utilisation diversified de l'energie

solaire (exhause de l'eau, distillation, utilisation de photopiles, culture

df algues, sechage de produits).

Pour 1 Industrie, des etudes de marche, de rentabilite et d'engineering

reliees a des idees de projets seront entreprises au cours du 3&ne Plan.

432.9 - Technologie alimentaire et nutrition humaine

Eh matiere de Technologie alimentaire : .

II sera 6tudi€ principalement :

- 1!introduction des cereales, graines et tubercules locauz dans l'indus-

trie alimentaire. Les problemes de stockage retiendront l'attention ;

■■ — le traitement et la transformation des produits maraichers, des fruits

locaux, de la viande, des produits de la peche;

- le conditionnement, l'emballage et le stockage des produits pgrissables.

Eh nutrition humaine :

Les reoherches porteront sur la valeur des aliments africains, leur

utilisation par l!Africain et la definition d*associations d!aliments de

haute valeur biologique.

Les technologies domestique et pre-industrielle seront precisees.

Lr4tude dee anemies nutritionnelles se poursuivra.

. ... Des methodes audiovisuelles pour I'eduoation nutritionnelle seront .

precisees.
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432.10 - Recherche medicale

: Poursuite des recherches sur. les principaux themes interessant la

medecine de masse (affections transmissibles, pe.diatrie, gynecologie et obete*-

triquer maladies metaboliques et carentielles, etc.).

L:etude des plantes medicinales africaihes sera intensifiee; la possibi-

lite de production locale*de certains produits pharmaceutiques sera e*tudie*e.

432.11 - Statistique - Economie et Sociologie

Des enquetes de base (rec-ehsenrent -mondial de la population^ recensement

mond;'.al agricole, enqucte budget familial), completees par des enquStes

periodiquec (dont le fichier de villages, situation et structure de I'emploi,

recensement des activiten industrielles..•) seront realisees.

Diverse^ etudes Jiemographicues et sociologiques seront menees. (migration

dans lea "terres neuvos^1. enqu:etes dans les centres urbains, mise en-oeuvre

du domaine national)c

Une etude approfondie de I1infrastructure, transport et telecommunication

(flux3 pris do revienXj etc..) permettra une meilleure organi-sation, de

meme qu-!un^ etude sur les circuits de distribution du commerce.

432.12 - Rechcrche3 fondam entales . ■ :.

Ces recherche3 viseront dfune part a eliminer les obstacles au develop-

pement do la recherche appliquee, d'autre part a une meilleure connaissance

dec mccanisme^ Elles couvrent tous les domainos sectoriels deja, cites et

s!effectuent essentiellement a l'Universite' et a I'ORSTOM- Elles englobent

les sciences exactess (chimie, physique), les sciences naturelles (g6ologie,

pedologiOj biologie,) et les sciences humaines (sociologie, psychologie, peda

gogic, socio-e onomie)o
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44. - Finanoement du Programme df etudes et de recherche . _ ; .;

L'ensemDle des depenses d1 etudes et de recherches du 3eme Plan s'elevera

a 10,8 milliards <?.e francs CMr^Les depenses dfinvestisaement de la recherche

sont evaluees a environ 510 millions, soit 4;7 pour cent des depenses totales.

La participation dn budget national s'elevera a environ 3,2 milliards

soit 30 pour 100 des depenses totales qui s^ont ainsi couvertes a concurrence

de 70 pour 100 par I1 aide oxterieure et dans une tres faihle mesure par les

capitaux prives^

Lfenveloppe gl°"fc>a,le de 10,8 milliards ne comprend pas 8

-Ie3 recherches petrclieres qui sont financees par les societes petrolieres

, internaxicnales (298 milliards)? . ... .■". ..

- les recherches modicales qui sont financees par le budget de 1'University

- certaines recherches fondameh-tales dont I1 etude sera demand^e aux instl-
tuts de recherches de !TUnivPrsit6 de ^akar et a certains organismes de
recherche dos pays de^eloppes, suivant la politique de cooperation

regionale ^t int^mationale expose© precedemment.

La ventilation par grands socteurs des depenses totales de recherches peut

etre iaite oorame suit :

; / Td ■ ■ En ^ du total

- Agronomic:-'ct ooeanc^rrapfci^ : 48,9

- Meteorologie - Climatologie -2,4

- Hydrologj e 6>2

- Geologie, nines, energie, etudes industrielles 18,4

- Techn.ologie alimen-uaire - Nutrition 4,7 ;

- Statistique - Lconomia ■ ; 3,5

- Cartographic 3,7 ,

- Bassins fluviaux

- Autres—'

TOTAL -■' ■

jj Au sens large du \;ermc.

2/ Dotation speciale pour etudes et recherches*

2/ Sur un to^ai de 145»4'iO,.9OO,0QO francs (JPA soit
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UTILIZATION OF SCIENCE AND TECHNOLOGY

FOR DEVELOPMENT IN AFRICA?/

Introduction

Of the 4»5OO million and more years of the earth's existence, only

the last 600 million years can be traced with accuracy. Almost nothing

is known of conditions during the first one thousand million years before

the earth's crust consolidated. The historian, relying on archaeological

discoveries and the written records of ancient civilization can reach back

a mere 6,000 years into the past, but the geologist can reconstruct the

story in considerable detail for 600 million years before the historian's

record begins.

It is known that land plants first established themselves-little more

than 400 million years ago, amphibious animals about 350 million years ago,

mammals, of which man through his brain is the most advanced, date back -a-

little less than 250 -million years though man himself has emerged only .

within.the last million years.

The course -of evolution has not been smooth and unbroken. Major

disturbances of the earth's crust caused .important-Changes in geography-

and climate, whjjch -in turn influenced the evolution and distribution of

animal and plant life. Thus it is possible to study from rocks and

fossils ,and, every evidence the general pattern of evolution, and plant

and animal life-.

It has been necessary to recount this background because it is

important for us to see the magnitude of the task that lies before us in

the utilization of science and technology for development particularly in

relation to Africa which is a nearer nature.than the more advanced developed

-countries.

Throughout the world today it is a well known faot that the gap between

the advanced and developing nations is increasing and it is therefore

necessary that Africa as a developing country must, do something more

radical to narrow or reduce that gap.

l/ This Report was distributed separately ao document. S&T/CR/31-.
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The effectiveness of dealing with material phenomena based mainly

on observation, experiment and induction and the ethnological study of

development will in themselves pay great dividends if approached with a

spirit of humility, unity and understanding. The assessment of priorities

in Africa can be complicated by an over enthusiasm to not only catch up with

the developed countries but to provide certain essential services which

have been denied them by the developed countries during the period of

colonialization. Africa must therefore apply sound solutions to its problems,

primarily, by applying the principles of impartiality and the basic analytical

approach of well tried techniques.

aeview of general position

In Sierra Leone the Ministry of Education is charged with full

responsibility for the four-phase approach to education and training pro

grammes to meet the needs of Sierra Leone public as well as private sectors.

The four-phase approach overlaps and includes the following:

General elementary education

General secondary education

Initial job training combined with some further education

Upgrading, refresher courses, and retraining schemes, combined

with further education or university training.

To achieve results, the Minister has the following advisory bodies:

Board of Primary Education

Board of Secondary Education

Board of Teacher Training Colleges

and the University Council for Higher Education.

Cne major constraint is the lack of a needs analysis for the type and

quantity of skill needed to achieve the take off stage in national develop

ment a smoothly functioning industrial economy namely:

Manufacturing

Processing of new materials and intermediate products.

Power transport and communications services.

Construction.
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Financial services. . .

Supply services for equipment, parts and materials.

Marketing services.

Installation, maintenance and repair services. .

Industrial research, and consulting services.

Education and training services.

Present state of science and technology

in Sierra Leone

Within the second and third phase of our educational system, general

science is taught only as a subject, i.e., transfer of knowledge. It is

realized that the purpose of general education is of course, far broader

than the provision of skills in the basic R.s (Reading, Writing, Arithmetic).

General education is the first and often the most vital step in the process

of developing future skills. All advance industrial skills require some

proficiency in language scientific reasoning and mathematics that is

acquired in general school education. Moreover, rapid technological change

requires skilled workers to be able to adapt easily from one type of work

to another.

One major constraint is the difference between the background of

technical information available to children in industrialized countries

that help them to acquire skills - technological skills later on, and the

lack of such background of children growing up in the developing countries.

They are far removed from day to day familiarity witji technical equipment

and even alien to values of an industrial society.

We need to build in our educational system in developing countries a

method of inculcating in the mentality of the pupil the technical versatility

required in an industrial society. This means, we must create an environment

within our institution to achieve,this.

There is some research' going on within the country but most of this, is

directed to the pursuit of more academic knowledge and one needs to evaluate

the cost benefit of these to the priority needs of the country.
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Central machinery for policy-making

We have a Ministry of Development. There are plans to establish a ■

Planning Unit within this Ministry and this might well be the beginning

of a multi-disciplinary approach, that is, provided a few engineers and

scientists are recruited to help establish this planning unit.

The basic premise of this paper is to indicate the magnitude of the

problem, relating to the application of science and technology in Sierra ;
i

Leone, which, apart from the mining industry and a few light industries !

could best be classified as an agricultural country.

Throughout the first development decade of the U.N., Sierra Leone

had tackled the problem of providing the basic infrastructure to attract

investors. Since the process failed to take notice of technological fore

casting, investors had taken an economical short cut to bring in up-to-date

machinery to give them a quick return on their investment.

Statistics are not as yet available to illustrate the ratio.between

the industries set up in the last ten years and the number of technicians

and technologists trained to serve these industries.

Technology is taken for granted in developing countries, as the average

man only appreciates and welcomes a new design of a commodity, such as the

transistor or an aluminium can. He cannot reconcile the new technology with

the need for it to be part of the creative development process of the country.

Prom the scope of our basic educational system, it is reasonable to expect

such a general attitude.

There are a number of ways in which contributions can be made to the

education of the individual in this context. They may be imperfect, but at

least could prove a start in the right direction. The first need is for a

sensitivity to technology. The second step is to look at the major

directions of technical change and at least to obtain some idea of the

issues and opportunities that are arising and directed to the development

needs as planned. Third, we must develop a set of principles and obser

vations, a feeling for the fundamental aspects of the process of innovation.
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The point was made earlier that Sierra Leone, is "basically an agri.--.-~'

cultural country. To justify this aspect of our future development we

must, if necessary, apply science and technology not only on basic research

on crops, but on the whole inter-related process, such as:

Increased transportation, :

Increased mastery ox energy.

Increased ability to alter the characteristics of materials.

Increasing control of environment. ■

Growing mechanization of physical activities.

Let me briefly explain one of the above:

Increasing control of environment

Health may be defined as the balanced relationship of the mind, the

body and one's external environment.

In tropical and near-tropical climates, where many of the under

developed countries are situated, infectious diseases account for the

majority of deaths. The underlying causes can be found in poor hygiene and

sanitation in over crowding and in dietary deficiencies. The very young

are the most affected, and mortality in infancy and early childhood is

correspondingly high.

The sharp distinction which exists between the health of the people in

advanced and under-developed countries can be seen in their expectation of

life at birth, which is much lower in the under-developed countries.

It is in the under-developed regions that the population is generally

increasing most rapidly, and where malnutrition and malaria constitute two

of the world's most urgent health problems. The low standard of living

results in inadequate supplies of food and, in particular insufficient

amounts of protein in the diet which lead to deficiency diseases such as

kwashiorkor, beriberi, pellagra, etc. and to the spread of infectious and

parasitic diseases such as malaria, yellow fever, tuberculosis, cholera

and bilharziasis.
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Under the guidance of the United Nations Agencies (the World Health

Organization, the Food and Agriculture Organization and the United Nations

Children's Fund) these problems are being approached from many directions

in extending the "production and consumption of cheap proteins-rich foods;

in the control of disease carriers: such as the mosquito; in the development

of preventive and curative medicine and in improved sanitation and hygiene.

Government health organizations often, working in association with the

United Nations Agencies are actively concerned with these and many associated

problems, such as the resistance to antibiotics and insecticides which some

microbes, viruses and insect and animal vectors have developed; research

into: the use -of new methods of prevention and control of the infectious*

diseases is being carried on mass campaigns for the eradication of yaws

and smallpox and the control of leprosy and trachoma are in progress, and

an international campaign against malaria is well advanced. The whole

movement is towards the complete physical and mental well-being of mao in .

every part of the world. ■ ■

Industrial development

Success in industrial development which is regarded as the last stage

to full development depends in large part on the availability at the

appropriate time and place of workers with certain skills.

Each country has certain facilities for developing industrial skills:

the general education system, enterprises in which personnel can be trained

and possibly schools or centres for technical and vocational training.

Sierra Leone is rapidly grappling with the question of deciding on

the quantity and quality of industrial skills that each of these

facilities should provide.

In Sierra Leone, the Government has announced its new plan for

education. The plans made radical changes in educational policies and

structure.

In primary schools the Government has decided to give priority

attention to the improvement of primary education. To this end, in

addition to the existing certified teachers, graduate teachers are to be

specially trained in Sierra Leone and given an additional allowance for

primary school teaching.
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In secondary schools, "the plan emphasises adequate staffing; the

diversification of the general secondary school curriculum which the

IDA Project has made possible, will continue as rapidly as funds allow.

Technical Education: The Technical Institute will be improved.

University Education:: The existing federal University will become unitary

in structure. .

. There also exists in Sierra Leone an Association of Technologists

whose aims and objects are to secure the advancement and facilitate the

acquisition of that species of knowledge which constitutes the application .

of science in* all its branches, more particularly regarding such appli

cations in Sierra Leone for the betterment of man by the use of, amongst : .

others, the following means: > . . ■ ■ , .

Promoting and maintaining the unity, public usefullness, honour, and

interests of ;its .members and making known the. objects of the Association

by such means a.s may be expedient, including wireless broadcasting and

television, advertising in the press, direct mail and publication of books,

periodicals and other literature.

Also by assisting by all means available and initiating action

connected with the widespread dissemination of technological knowledge

in Sierra Leone by:

(i) Printing, publishing, issuing and circulating gratuitously or

otherwise, reports, leaflets, periodicals, books, circulars and

other literary matters as may seem conducive to any of the

objects of the Association.

(ii) Arranging the delivery of lectures and talks and the convocation

of seminars for the discussion of subjects related thereto.

(iii) Promoting and assisting in the promotion, conduct and holding

of shows, exhibitions and lawfully conducted competitions oonnected

with technological interests and contributing towards prizes and

other awards,
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There1 is also-a Sierra Leone Institute of Management, a non-profit

making Company limited by guarantee and not having a share capital* Some

of the objects for which the Institute is established are: ;■:.:

(i) To establish and maintain an Institute of persons and organizations

concerned with and-interested:in management.

(ii) To "buildup'a Tiiody "bi^knowlecige "ofJt£i art and science of manage

ment and to stimulate interest in the importance of effective

management by promoting the exchange of information and ideas.

(iii) To provide facilities for and engage in the study of and enquiry

and research Into management and management problems and to make

known the results of such enquiry, examination anil research by

publishing, producing and distributing literature, books, pamphlets,

films, posters, periodicals and journals andin such other manner

as may be thought fit.

(jv) To establish and maintain a library and collection of literature, -

films and other material relating to management principles and

practices and to afford facilities for the use of the same.

(v) To bring together persons interested in the art and science of

management by such means as conferences and meetings, the reading

of papers and the promotion of research.

(vi) To foster and encourage members and other persons to undertake

voluntary work for the purpose of furthering the objects of the

Institute. .

(vii) To lay down standards of knowledge, training and experience in

the practice of management appropriate to the various grades of

membership of the Institute.

(viii) To formulate and maintain standards of condupt for members and

to encourage the appropriate professional attitudes, for individual

members•

(ix) To devise and hol.d examinations and tests of knowledge and

,.: experience of management theory and practice and to award cer

tificates and diplomas to those who pass such examinations and
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(x) To institute,, establish and promote training cours-esy. scholarships,

.■..grants j.awards and prizes to encourage education iri: the ^principles.;;:

and practice of management. . . ;.. . ■■;■ _ ■■■*{»

(xi) To confer^consult, maintain: contact and cooperate with any '■". i

persons, associations, societies, institutions or bodies of

persons established in Sierra Leon© or elsewhere having objects

in whole or in part similar to those of the institute in respect

of matters within the objects of the institute and to represent

Sierra Leone management internationally.

(xii) To collaborate as appropriate with the Ministry of Education

and other educational bodies, in Sierra Leone or elsewhere, in

. . : effecting the objectives of clauses (x) and (xi) hereof. ..

(xiii) To develop and establish-regional and local branches and-to:set

up regional committees. . . .;_.',.-.; ,;.." ■ ■ y.

Development of the natural : ■ . ■■..'; ■ '.c ■.."; - {.:;'

and cultivated areas... .... . r

Another-area where science and technology could be exploited^is' In

the regio^ of.,the. -frpntie.rs of cultivation. Only.about one tenth..of the-

world's lan^. surface.is at present, under cultivation - little.more than

one acre per person. In the areas of cultivation, the maintenance of soil

fertility is of the first importance; ■ Bad husbandry, including the

indiscriminate removal of trees, destroys the natural structure of the
■ -:i ■; -} ■:■■ . -. ■ . . .■■■■;■.-

soil, or is washed off unprotected slopes by rain leaving behind bare

unproductive subsoil. :- v .

In the areas of secondary cultivation, general in Africa amongst ' '

other places, farming with crude tools and by means ojf rudimentary techniques

predominates. The crops are largely grown for home consumption, though in

some cases enough foods such as cacao, oil-palm and peanuts, are grown for:

sale in local markets, and probably for exports.

The areas of shifting cultivation are to be found near and among

tropical rain forests. Here land is generally cleared indiscriminately '.'.•'

for individual needs and, after being wastefully denuded of its fertility

by primitive farming methods is abandoned; : . ■ ■- ■ ; ■-■ ; i
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Where land in the tropical rain forests is successfully cleared anT""""

maintained it is fertile and suitable for cultivation on a commercial scale

of such plantation crops as rubber, tobacco, sugar, tea, oil-palm ; ';

and cacao, - ' ■ . ■ ' ■ , . • ■ , ■ -....■..-•■

Tropical grassland when fully developed may provide a variety of crops

with grain predominating in more temperate regions. Even in the deserts

there are-large areas of oases where the land is extremely fertile, and : '' '

not only food crops are grown but grazing is also possible* The patterns ■

of cultivation-vary from country to 'country according to their'economic and

social developmenty and in;Africa where large numbers are employed, on _-

cultivation, -some countries produce barely enough, foods, both in quantity .■.=.;.

and quality for the whole, population of,that country, . .

As a result of great advances in agricultural science since the Second

World War, the yield in some areas of the developed country have risen sharply,

In the less developed regions, increase in agricultural products has been

achieved mainly by providing new land into cultivation.. But as yet these

areas have spareely. .begun to benefit.from.applying scientific and.improved

technical;methods.of farming. Scientifip.and improved, technical methods.

could J>e: applied to.improve the quality and: yield of crops and to bring ...

into cultivation land that is infertile and semi-arid. ■.. Of these techniques,

irrigation and water conservation are of the first importance. Other tech

niques which, are being applied include the breeding of improved, disease-..

and pest-resistant varieties of seeds; the building of soil fertility through

the use of legumes and crops rotation; the introduction of new crops to

provide a more varied and nutritious diet and to lessen the country's economic

dependence ona single crop 5 forest conservation and afforestation; the

better use of organic wastes such as manures and the increased application

of artificial fertilizers; better methods of cultivation, improved tools

and increased use of farm machinery, the reclamation and settlement of new'

lands; the control of pests such as the locust and the tsetse fly.

By these methods., added to his own traditional skills, man can make ■-.:■ ...

the earth more -fertile and. so. extend the,, frontiers of cultivation. ■■-, :.. ......
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Issues and problems involved

Unless the problems involved in achieving more effective utilization

of science and technology in Africa are carefully examined and simple

solutions, in keeping with the pace of developing Africa, are carefully

examined and simple solutions, in keeping with the pace of developing

Africa, are implemented it will be difficult to avoid future catastrophe.

The immense growth in man's productive capacity during the twentieth

century, and particularly since the end of World War IX, has brought with

it the realization that ignorance, poverty and disease can be eliminated.

Wow the underprivileged two-thirds of the world's inhabitants are

insisting on action. Pressure for educational opportunity, therefore now

comes not only from an enlightened minority who see education as a means

of producing the highly qualified manpower and mentally alert citizens

that national interest demands, but increasingly from the uneducated masses

themselves.

The age of ideology must, be drawn to an end to usher a new era of

practical politics - of technocrats and of the politics of pragmatism.

Not so long ago a number of African countries have become independent and

it must be realized that, independence brings with it great responsibilities,

individual as well as national.

Science and technology can be useful tools to assist in identifying

our problems at personal and national level and to apply radical solutions

to them. Secondly, they could also help to mobilize our resources for

effective and economic production. Thirdly, their considered application

could help build a sound economy, an economy relating to an infra-structure

that is not entirely dependent on loans from developed countries particularly

loans geared to exploit the country and bearing no relationship to the assessed

priorities of the country. Finally, liberty, justice, and the rule of

must never be allowed to be the prerogative of a few but must be generally

applied to all the citizens of Africa so that those responsible for ordering

the destiny of the nations or so advising them will not be prejudice in

their application of effective measures to take in the implementation of

science and technology for development in Africa.
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There are many ways in which the impetus for a new effective way of
1.

applying science and technology for development in Africa can be derailed,

slowed down or halted as decisions have to go through many hoop.s.h<e£Gre..;t£iey

are implemented and if not carefully done can be sabotaged en route.

The social cement which held society together is looseningj if not:

disintegrating ;and traditional image of conservation must be replaced by

a process of radical transformation.. The pace will differ in each national

entity but no entity in changing course should be divorced from the contents

of the background of her avowed national economic aspiration. Thus.there, .

should.be change,without chaos and reform .without revolution.

Programme for action ■ ,■■'

Finally, since there is a communication service between the scientist/:

technologist in most developing countries in Africa, it will be essential

to;speedup the process of- the application, of science and technology in the

following proposed stages:

■.-.-. (i)- k ten year plan in two stages of five years - for the development

of the basic structures in science and technology in the developing

countries. ■•'■.' ■

(ii) A series of objectives' to -beimplemented over _ the,p.0^pd;:pf: five

to ten years not only at the secondary level, but also at the post

secondary education level. ' ''■;■■ : .

(iii) A programme aimed at. providing and improving documentation and

technology transfer process for-developing countries. ,. .....

(iv) The intensification and attack on a number of specific problems

■ ■■.. in the respective developing countries by the application of

existing knowledge and by the acquisition of.new knowledge, and

(v) A programme for encouraging the mobilization of the efforts of

the scientific Community in developing countries in applying ...

;' 'science and technology in. solving production/manufact.uring,

administrative and management problems.
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SCIENTIFIC AND TECHNOLOGICAL

EliSCtTRCES OF SUDAN \]

1# Historic note

Relics and ancient monuments in the Northern Sudan, show that the old

Nubians like the Ancient Egyptians, were very active in the utilization of

Science and Technology several centuries before the birth of Christ. Remains

of well planned ancient cities still exist at Kuru, and Old Merowe, the two .^

capitals of the Kingdom of Nepata, During a recent high flood of the Nile,
most of the bathroom taps (built in the form of lion heads)1 in the ancient
royal city of Merowe, spilled water disclosing the existence of an elaborate

system of water supply built about 600 BC. Excavations at Merowe also

disclosed great heaps of iron slags traced to the same age. Old Merowe.

in fact, pioneered the mass production of iron. It is thus referred to in many,

books of archaeology as "Birmingham of Africa. Copper smelting, gold*tnlning?

leather and papyrus paper industries, flourished in those days. Although

the methods used were far less scientific than the methods used n», but ^ ;_.,; ;„.

related to the meagre scientific and technological knowledge available at the
time, they were land-marks in the history of utilization of technology.

Old civilizations died because there was no regular system of recording
of experience or diffusion of knowledge and no planned mass or public education,
technological and scientific practices and experience were family or tribal .

secrets. Since they were not recorded, these experiences are lost to posterity,
when the family talents fade or when the local resources of new materials
are depleted. Thus the present day Sudan, like many other countries, inherited
very little from the past. This "little" is now of course out-dated and

the country has to make a fresh start.

2. Policy-making, and planning for science and technology

There is no specific governmental body for policy-making in in science and
technology as such. However, such policy is unpurposely defined through the
institutions which graduate scientists and technologists and through the
ministries employing the graduates. The first.time that an effort was made to
match the supply to the demand was in the Ten Years Plan, launched in 1961.
Unfortunately due to the scarce statistics about the past, there was no correct
forecast of the trends, nor of the revenue and expenditure for such a long
and ambitious plan. The plan eventually collapsed in about 1967/68, and since
then an economic crisis loomed over the country due to an unwise and extra-
vagant policy of expenditure the political turmoil which followed had stirred

up and lead to the burst of the May revolution.

The Revolutionary Government cancelled a 5 year economic plan ( or
actually programmation) which was in the preliminary stage. For the first
time a Ministry of Planning was established and was entrusted with constructing

planning machinery and launching a plan on the basis of the new socialist policy

Incidently, Nuba means gold in ancient languages.

l] This Report was distributed separately as document S&T/CR/33.



Annex VIII

Page 91

of the Government. It is hoped that this new plan will have, geared to it,
a plan for utilization of science and technology. In this respect this
symposium is well timed and it is anticipated to make available for the
planners in this country, the experiences of other countries in Africa.

3. The public sector: the executive structure of the Government

The executive authority of the Government had to be implemented in a
traditional manner through 10-11 Ministries. The first positive step (which
has an impact on science and technology) was the creation of a new ministry
for industry and mineral resources in 1966. This year stronger measure were

taken by the Revolutionary Government and several ministries were created.

The present structure is summarized in Table 1.

4. The co-operative and private sectors

There are also sizable co-operative and private sectors. The co-operative
sector is guided and encouraged by Government organs through the Ministry of
Co-operatives and Rural Development. Its activity is mainly in the Agricultural
and Trade fields. Recently there was a successful venture into industry. The
top organization in the private sector is the Chamber of Commerce and the
Federation of Industries. This sector used to be very active also in agriculture.
However, most, of the private agricultural schemes are now obsorbed into the
two former sectors (public and Co-operative) after exhaustion or termination or
the lease ty the Government. The private sector is responsible for a good part
of the activities in science and technology running in the country, e.g. chemical
industries (refinery etc.) petrol and gasoline distribution, machinery and auto
dealers and services, motor transport). However, it provided little attraction
to university graduates. It employs less than 5 per cent of the available
scientific and technical manpower. Obviously this had a very bad effect on the
performance of this sector especially in industry where catastrophic failures
were encountered. This was due partly to the monopoly (probably attraction; of

the public sector but mainly due to false measures of economy, and the
ignoranoe of some investors about the importance of investment on high level

know-how.

5. Research institutes (Table 2)

It is interesting to note that biological research was started in the
Sudan in 1903 by the establishment of the Wellcome Laboratory, yet engineering
or industrial research was not started until 1964 when the National Building
Research Station was established. It is natural that biological research starts
so early since there is a richer field for application in a pre-industrial
community. However the limitation of industrial research during the 50 years
of foreign rule (1898-I956) could only be attributed to the old colonial strategy
of keeping colonies away from opening modern sectors of economy.

Fferticoataly, thanks to this policy, agricultural research was not kerbed
and it is now very advanced. More than 12 agricultural research stations, 4
Veterinary and animal research stations and experimental farms are in operation.
More than 200 graduates are engaged in these fields of research (excluding
staff of the University), at least 150 are holders of M.Sc. & Ph.D degrees

(compare with Tables 4 and 5)*
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6. Professional and scientific societies (Table 3)

In the excitement of independence, many top posts of planning and policy-

making were Sudaniaed with people with scant scientific and technical knowledge.

The reaction of a good number of these to utilisation of science and technology

and to asking the help of scientists and technologists would be adverse. However,

there is a good number who are open-minded arid ready to make use of modern

technology. They may be inhibited, not by an instinct of self protection, but by

ignorance, weak appreciation or wrong appraisal of the effects of technology.

Professional and scientific societies in the Sudan through unoffensive

approach and a flexible far-sighted policy, unprejudiced by the self-centredness A

of professionalism, played an important role in attracting this latter category

of policy-makers. Though specialized lectures for promotion of the profession

were not ignored, special attention is given to public lectures, conferences,

exhibitions and professional days open to all people. In the last 10 years not

less than 60 public days and conferences were held. The effect of these on the

general appreciation of science and technology was far-reaching. The publicity

of these conferences through the central organs of the Government also added

to the effectiveness. Transistor radio-sets carried the impact to regional

communities. Fathers, are no longer hesitant to release their sons for education.

The efficient utilization of science and technology does not depend only on

efficiency of effusion of knowledge but also on the efficiency of absorption of

such knowledge and the preparedness of the recipient to accept to apply it.

The scientific societies by rejection of an ivory tower policy, contributed

effectively to promoting these two aspects. The Philosophical Society and the

School of Extra-mural Studies of the University of Khartoum played a catalytic

role in supporting and co-ordinating the activities of these societies.

7. Erkovxit Conferences

Erkowit is a summer resort on the Ited Sea Hills lying at a height of about

1100 metres above sea-level. For tho last four years it has been used as a

forum for a conference which is unique in its kind. Every year more than fifty

scientists, economists, sociologists and technologists of different specialities

gather in this resort and stay for seven days in "scientific hermitage" to

confer on topics of national interest (Table 6).

Erkowit Conferences are organized by the School of Extra-mural Studies

(University of Khartoum) and are supported by the State, Private Sector and the

scientific societies. In addition to research workers and specialists, these

conferences xtfere attended by political leaders, top policy-makers and executives.

The recommendations had great impact on the technical and economic policies of

the country in the last four years. This year the Revolutionary Government

declared its adoption of all recommendations.

In addition to the researches presented and the recommendations formulated

these conferences had great side—impacts:
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(1) Introduction of the role of different professions and specialities
and elimination of professional jealousies* ■ An atmosphere of

"scientific co-existence" is now prevailing,

(2) Compilation of valuable statistics and information (183 papers)
(much of the information presented in this report was derived from
Erkowit papers)•

(3) Flaring of scientific: and -technical research and publishingc.- .

(4) Introduction and training of young scientists and research workers.

8. Education, training and manpower (sub-university levels)

The education ladder in the Sudan consists of three stages (pre-university

level): elementary, intermediate and secondary each of 4 years duration1;, A
child starts schooling at the age of 7 years. This ladder however/ is much

criticised, and it is now under complete reform.

Education has been greatly stepped up in the last forteen years

independence. Table 7 shows the great leap forward in the education services

at all levels.

Technical and scientific education deserves special mention.., Two main

assets availed for this country since the beginning of this century provided

the main foundation for practice and utilization of technology. These were

Omdurraan Intermediate Technical School (19O7) and Gebeit Intermediate Technical
School (started at Kassala 1902), Khartoum 19O9s Atbara 1925 and finally Gebeit
194B}.r The first school graduated mainly civil artisans and technicians,
masons, carpenters, decorators etc. Gebeit School Graduated mechanical

artisans: turners, welders, fitters, plumbers etc. .

Special mention is made of these schools because at the time when manual

crafts were looked down upon, these schools succeeded in graduating first

class artis-ans with pride and precision in their work. They formed the

backbone of the country's army of instructors who lately laid the leap forward
in technical education. ;

In the biological fields several schools of similar levels were established

e.g. agricultural, medical etc. These also played the same role in the pre?->

parations for the leap forward in scientific education. The oldest schools

in these fields were:

Agricultural Berber 1916-1923
; . v , .. Dueiml94O-1955 , .

-,-.: Yambio 1939-1955

Medical : Nurses Training School 1904
Khartoum Assistants School 1918

Omdurraan kid-wives School 1921

Veterinary Training school (Military)1900

Assistants School (Malakal) 1952
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In addition to these educational institutes, in-service vocational

training is also prBsrided. Most of the technical and scientific ministries

have such provision. Amain technical vocational centre was established by

the Ministry of Labour in Khartoum in i960.

Table 8 shows the total manpower in these fields in the intermediate and

secondary school levels-

9. Semi-professional post-rsecondary education (Tables 9 and 10)

This type of education is provided through a number of institutes leading

to semi-professional or technician diplomas;

Institute Established

Khartoum Technical Institute

now Khartoum Polytechnic 1950

Health Officers College 1952

Shambat .Agricultural Institute 1954

Khartoum Nursing College 1956

Institute of Forestry (Khartoum) I960

Senior Trades School (Khartoum) 19^4 ;

10. University education (Table 10)

Scientific and technological university education is at present provided only

by the University of Khartoum, There are two other universities: The Khartouni

Branch of Cairo University and the Islamic University (now Islamic College);
but these provide at present courses on humanities only.

The University of Khartoum is State supported. It had however an

interesting record of development. It was built originally by British funds as

Gordon Memorial College in memory of the British officer, General Gordon,

Governor-General of the Sudan, who was killed during the Mahdi Revolution in

I883. Lord Kitchener opend the first premises (existing main library) in 1902.
Queen Victoria consented to be the patron of the College which, at the time,

was only running intermediate level courses (11 + ) and a two years secondary
course for selected students. The College then graduated mainly/ Kadis (Judges),
teachers arid clerks.

In 1924 the College was made a wholly secondary institution, graduating

in addition to the above categories, engineers, surveyors, accountants and

science teachers. Kitchener School of Medicine was also established in the

same year. After these, three stages of development occured:

1937 Higher School (post-secondary),

September .1951 University College of Khartoum

with special relations with the

University of London and granting

London external BA & BSc»
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June 1956 University of Khartoum was

declared as an independent

institution.

The various faculties took shape in the following manner:

Medicine 1924

Law 1934

Agriculture ... .

Veterinary

Science 1939

Engineering 1939

Arts 1940

Economics 1957

Pharmacy !963

11.# -Final word

The information presented here is, to the best of the author's knowledge,
correct; however, in the short time availed for compiling this...information
some errors might have been committed or some facts overlooked, for these I

"beg forgiveness. ; ".-■,■

Also, the views expressed are the author's own, and should not be mistaken
for those of the Government of the Republic of the Sudan.
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Ministries and component technical and semi-technical units 1969

Ministries Component of or affilated units

Headquarters

1. Ministry of Treasury

2. Ministry of Foreign Affairs

3. Ministry of Interior

4« Local Government

5« Supply and Internal Trade

6. Economic and Foreign Trade

7. Health'"

8. Co-operatives and Rural

Development

9. Works

10. Ministry of Industry and

Mineral Resources

•11. Agriculture and Forestry

12. Agricultural Production '■'

and Refarm

13« Animal Resources

14. Defence

Audit Department and Statistics Department,

Stores and Ordinance Department; the Mint,

Central Bank, Agricultural Bank and the

Industrial Bank; Printing Press; Customs

Department„

Prison Workshops, Criminal investigations

laboratories; Fire Brigade.

Municipal Engineering Department, Khartoum

Motor Transport.

Weights and Measures Department.

Wellcome Laboratory (Chief analyst)
Stack Laboratories.

Water and Electricity Administration,

Mechanical Transport.

Survey Department, Industrial Development

Corporation (Government Factories)
Geological Survey Dept., Industrial

Research Institute.. Board of Standards-

Crop Protection, Research Co-operation,

Gezira and Rahad Schemes (5 million acres).
Development Corporation, Agricultural

Corporation.

Fisheries, Game Departments, Veterinary

Research Station.

Ammunition Factory, Technical Corps

and units e,g. Engineers, Services and

Mechnical Transport, ordinance, Signals,

Airforce.
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: Ministries and component technical and .semi-technical unite 1969(cont'd^

Ministries Component of or affilated units

15. Southern Affairs

16* Housing

17* Irrigation arid hydro

electric Power

18. Planning

19» Communications and Tourism

20. Guidance

21. Youth, Sports and Social

Affairs

22. Justice

23. Education

24. Labour

Nile Water Joint Commission, Chief

Ifydrologist office.

Statistics Department (Planning Council
to be established)*

Railways, Steamers Department, Posts &

Telephone Communication Services,

Airways, and Civil Aviation Department ,

Meteorology.

Radio, TV, Films and Publicity Departments.

Antiquities service, Technical Schools

and Institutes, Unesco National^Committee,

Publication Section.

Vocational Training Centres,

Productivity Centre.

Table 2 : Research institutions (196ft)

Department Established

1931

1966

1964

1964

1927-28

1903

1922

No. of University

Graduate Staff

105

24

50

12

41

26

27

Agricultural Research

Food processing Research Centre

Industrial Research Institute

National Building Research Station

Stack Laboratory (Medical)

Welcom Laboratory (Chief Analysis)

Veterinary Research Station
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Table 3 : Scientific societies and.associations

Sudan Agricultural Society-

Sudan Engineering Society

Sudan Institute of Architects

Sudan Medical Association

Sudan Veterinary Association

Philosophical Society of Sudan

Geological Society

Sudan Pharmacists Association

Sudan Economists Association

Established

1958

1931

1963

1946

1946

1944

1962

1965

1%6

Journal

Quarterly Journal

Quarterly Journal

Half-yearly

Tabled : Professionals and scientists (1968)

B.Sc*

Total: M.Sc.

Agriculture

Architecture

Engineering

General Science

Geology & Mining

Veterinary

Total

590

71

444

337

96

234

104

3

42

28

15

12

Ph,D,

72

2

12

31

7

27

Medicine

Pharmacology

Total

1, 772

800

222

Ph.

204

D.

151

or Specialists

138

2

2,794

(N.B. about 30 per cent had their 1st degrees abroad on special scholarships).

Or equivalent Diplomas,
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Table 5 : University of Khartoum Sudanese.staff-1968

Department
Total M.Sc* Ph.Do

Agriculture

Architecture

Engineering

Gen. Science

Medicine

Pharmacy

Veterinary

50

9

85

15

40

Total

: ■■ 9

,r- 4

,1

15

31 :

30.

-2

12

37

19

.2

.3.7

304 65

These figures do not include Ph.D. holders.
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Period

Pofore Independence

up to 1956

Total educated ;

After Independence —■

195^-1967

'iotil c lucg-tnd in

Tctcl odv.ra-^xl \

Junior & elem-1 Inter^ Secon-

entary -schools, . ., mediate -.-dary.j Higher

554. COO

;

208, COO

39,000 1,800 4,000

49,000 32,000 8,000

762,000 133,000 50/000 12,000

Popu?.ation 1957: 14, COO, COO

In.tormeliate. and secondary education I968

Modic

* 12, COO

'. .1,885

; 488

Kq?f. 8

Ref. 6

Ref. 7

"Ref. 5

2,000 mid-wives

With post secondary education .. 19;68

Technical

and forestry

Health affairs,nurses

and toohnicians

1,600

304

194

410

Ref•' 6

Ref a \ 1

Ref.; 5
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Table 10 : (Ref,10) Higher education, in ,1,9.68,-num'be.r J?f students, .

Group "A"

University of Khartoum'

University of Cairo

(Khartoum Branch)

Islamic University(now

Islamic College)

Begr-ee comes-about

Group "B"

Khartoum Technical Institute

Higher Teacher Training

Institute (now University Degree)

Khartoum Senior Trade School

Khartoum. Agricultural- Institute

.Khartoum.Nursing-College-

Humanities

4,000'

3,600

540

8,140

3f 00&(estimate)

920

410

425

- - 140

170 —
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Table 11 ; (Ref. 1Q-). University of Khartoum graduates 196&-I972

Faculty 1968 1969 1970 1971-

Total

■1972 five years

Arts

Economic. & Social Studies

Law (Civil Sharia)

Science

(includes .General Degrees,
Chemistry, Zoology, Geology,

Maths.,Physios, Biology)

75

106

18

53

94

78

23

45

165

128 .

33

63

141

115

33

75

141

1.15

33

: 75

616

542

140

311

Medicine

Pharmacy

Agriculture

Veterinary Science

Engineering & Architecture

(Civil, Electrical, Mechnioal
and Chemical Engineering,

and Architecture

52

18

41

18

46

19

38 . ;

11

54

21

.51

28

62

20: ...

70

25

67

.20

.70

25

281

98

250

107

48 60 62 130 300

Total 432 427 622 623 673 2,777

(About 4($ humanities)

Table 12 : Distribution of students between humanities and sciences
University of Khartoum

Year

Humanities

science

total

270 =

604 =

1,361 -

and social

- fo Of

students

38/o

3>1%

Sciences & profess

ional faculties

452 = 625J

771 = 51JS

2,299 * 63$

Total

722

1,375

3,060

1955/56

1960/61

1966/67

Ref: 10.
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faculty of. engineering and architecture from, 1939

number of graduates

Bate of graduation

December No.

1944

1945
1946

1948

1950

6 (common )

■5 5 year )
7 course

7
Total 31 )

Specialization in departments

Date
Chemical Civil Electric Mechanical Architecture

December

tl

«■

II

II

II

II

It

II -

»

...» "... •
II

It

«

«

1952

1953

1954

1956

1957

1958

1959 .

I960

1961

1962

1963

I964

1965

1966

1967

1968

1969

Total

' ."

-

-

- . ■

-

-

-

-

.;■:."

■

-

-

"6

13

19

6

4

9

5

5 -

7 -

4

8

6

11

21

19

15

24

29

13 .

18

206

—

-

. . ■ -

-

-

-

-

-

8

:. 4

9

12

12

. 9

54

1

2

1

2

8.

1

4

' 3

3

4

9

8

4 '■;■,

7 ;

4

5

8

74 ..

—

—.■

—

—

—

4

3

4

5

11

13

9

64 - 417
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1/

II est encore trop tSt pour parler d'une politique scientifique "bien

ar la prise de conscience par -les- autoriises acliainistra-

tives de l'existence dfun potentiel scientifique et technique est encore

toute recente.

Au lendemain de son independance, la Republique togolaise essayait

de consolider ses nouvelles institutions et de susciter une elite natio-

nale capable d'assumer toutes les responsabilites dans les domaines de la

vie economique, sociale et culturelle. Cette entreprise, un moment domi-

nee par les passions politiques et pour cela mSme compromise en partie,

est-redevenue^ voici quelques annee.s, l'une .des preoccupations du Gouver-

nement de notre pays.

L'independance economique tant recherchee par nos jeunes Etats ne

s'appuie au fond qu.e sur deux SBcteurs- d'activite,- I'agriculture tout

.4|abprd,et.jin debut dfindustrialisation ensuite. Mais dans chacun de

ces s^ecteurs, ia rechercHe scientifique et" fecfinique^"occupe une "place
de choixynie*me si elle-consistait ea- une -simple transposition ..sur de.

sujets nouveaux, de connaissances deja bien etablies. Independance eco

nomique, developpement economique, elevation du niveau de vie de la popu

lation et notainment de la population rurale, voila entre autres les rai-

sons qui ont provalu pour decider les autorites .togolaises a faire bon

accueil au principe d'une politique scientifique.

Au debut de l'annee 1965, toute la recherche scientifique etait encore

concue et executee par des organismes etrangers de recherches installes

sur le territoire national. Les rares exceptions a la regie consistaient

notamment en "stations pilotes" dans le cadre de l'economie rurale pour

les essais culturaux. Depuis 19^5t cette situation a quelque peu change;

tout d'abord un decret presidentiel creait un Ihstitut national de recher

ches (iNH) place sous l'autorite directe du President de la Republique.
Get Institut est un organisme d1etudes et de conceptions, appele a jouer

un r31e de coordination et de liaison entre les differents organismes

charges de recherches, dfetudes et d'executions de programmes de recher

ches dans le cadre du plan de developpement. Le me*me decret creait un

"Conseil national de la recherche" dont la composition est a caractere in-

terministeriel. Les projets de convention relatifs a lfactivite des orga

nismes de recherches sont presentes au "Conseil national de la recherche"

qui les approuve ou les rejette suivant le cas.

Par ailleurs et cette annee m^me, il vient d*$tre cree un "Institut

polyvalent de recherches du Ministere de 1'economie rurale" sous la tutelle

du tlinistre de I1 agriculture. Entre cet Institut et l'INR les relations

he'sont "pas encore etablies' en reison- de~ son caractere recent?' mai-s -dans-

uri proche avenir ces relations seront bien definies d'autant plus que

lTInstitut" polyvalent est 'appale" ~a repr^senter la Divisi&n agronoraiqu^ de

l'INR*

l/ Ce rapport a ote distribue separement comme document S&T/CR/35«
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Mais .les institute ainsi crees sont loin d'Stre reellement fonction-

nels pour deux raisons : l'insuffisance.de cadresB le manque de moyens

financiers. II ressortidonc de cette situation qu*en depit des efforts

du Gouvernement, les organismes etrangers avec leurs,cadres bien structu

res, leur longue experience en Men de domaines et leurs moyens suffisants

continuent de representer la dynamique de la recherche scientifique au

Togo. ■■:'■" . •

Le'rfcle de conception et de coordination normalement devolu a l.'INR

est pour le moment assure par le "Service du Plan" qui plani£ie toute

lfactivite economique du pays, y compris cell's se rapportants& l.a recher
che scientifique. Tout comme le "Conseil national de la recfterche", le
Plan peut approuver ou rejeter des programmes de recherches, sinon les

modifier dans 1'optique du developpement economique defini par le Gouver- .■

nement. :

L'insuffisance de cadres nationa,ux et de moyens financiers se traduit
par ltexistence au sein de 1'Institut polyvalent de recherches de "sections"

provisoirement vides. Mais ces "sections" vides accueilleront au cours

des ann^es a. venir divers specialistes act-aillement en formation dans les

universites, instituts et grandes ecoles d'Europe et des Etats-Unis. Mais

de plus en plus un effort se fait en faveur de la formation sur place des

cadres donV la Nation a'besoin., L'enseignement technique qui, il y a

quelques annees encores attirait peu d'eleves' en compte actuellement deux

mille environ inscrits dans les differentes sections industrielles et corn-^

merciales. Le College d'enseignemont technique de Lome vient d'etre trans-

forme enuii'Lycee techni.quo pouvdnt- recevoir jusqusa 1 500 eleves, et ^
capable-de fournir dGS cadres movers aihsi que des'ouvriers specialises -

dont les debouches sont assures gr^ce aux industries en voie d1installation

dans le-pays# Recrutes apres lo BreVet d*etudes du premier cycle (BEPC),
les eleves sont prepares en troin ans'au Baccalaureat mathematiques et'

technique, au Brevet d-cnseignement indus-triol (radio electicite), au
Brevet d'enseignement professionnel et pu Oertificat d'aptitude profes-

sionnelle, A la fin de la troisieme annee les eleves peuvent se presenter

au concours dfentree dans diverses ecoles d'ingenieurs en Frahce ou en

Afrique. Les options varient suivant les aptitudes : electronique, cons

tructions mecaniq-ues, mecanique'et electricite, architecture, ceramique

industrielle, geometre-expertj etco. Les eloves qui n"ont pas reussi a

integrer une ecole d*ingenieurs: accedent, apres une periode de stage, a la

maitrise et aux carrieres de techniciens.

Toujours a Lome, nous citerons egalement le Centre regional de for

mation pour 1'entretien routier (CERFER) qui est un centre de formation

pour engins lourds. La regionalisation est devenue effective en 1969 par
la participation des cinq: Etats du Conseil dej l*Entehte a sa gestion. II
fonctionne sous la tutelle des mr.nistres des ^ravaux publics des Etats du

Conseil de l'Entente. II dispose d'un Conseil d'administration qui est
l'organe de gestion et de decision. Actuellement le Centre dispense des
cours de conducteurs, de chefs d'equipe de conducteurs, de mecaniciens, de
mecaniciens d'injection diesel,:d'electricite-automobile, de motoriste-

ajusteur.
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En agriculture uh Centre d'apprentissageet une Ecole a vocation

regionale assurent le premier la formation d*adjoints techniques d'agri- .

culture et la seconde la formation d'ingenieurs adjoints. Les uns et les

autres soirt immediatement .recrutes a la fin de leurs etudes par les dif

ferent s services du Ministere de 1'economic rurale.

Parallelement a l'enseignement technique, 1'enseignement superieur,

a debute au Togo avec la creation de lflnstitut d'enseignement superieur

du Benin. En 1960, i.l y avait 250 etudiants togolais inscxdts dans les
differentes universites africaines et europeennes; en 1970 ce jiombre est

passe a 967 doht 263 etudient presentement a Lome..,;

Les perspectives d'avenir prevoient la transformation de llactuel. .

Institut du Benin en une universite comprenant entre autres un institut

de sciences sociales, un institut de sciences de la sante, un institut

de gestion des entreprises et un institut d1administration publique.

Parmi les jeunes gens qui sortent des ecoles techriicfues, des insti-

tuts ou des xiniversites, nombre\ox sont ceux qui sont susceptibles de

faire de la recherche si on leur en fournissait les moyens, mais la plu*

part des.services qui lee recrutent ou "bien ne font absolument pas de la

recherche, ou bien ne disposent point des moyens necessaires (equipement

en particulier). II s!ensuit que le Togo est loin dfatteindre lfobjectif
de 200 chercheurs effectifs par million d'habitants preconise en 1964
par la Conference de Lagos. : ;;

Lorsqu'on regarde lforganigramme ci-joint de l'INRS, on constate que

seule la Division agronomique apparait comme la plus active en matiere de

recherches. Certains services ont effeotivement leur propre laboratoire' ■...'-.
ainsi que les services de phytopathologie, de p^dologie, du conditionnement^

d'autres sont egalement sur le point dfen avoir un comme le Service de
nutrition pour ne citer que celui-ci* ' -.. . ,:.; \:>-

Le Service de la phytopathologie dont la tache consist© surtout en:

la protection des vegetaux comprend actuellement : .,,!.-

- une section de phytopathologie (iprospections sur lo terrain,
. parationc et essai des milieux de culture, identification: des

. maladies sur diverses cultures, etc*)? .•...

- une section d'entomologie (faisant surtout l'inventaire des para
sites des cultures);

- une section de phytopharmacie qui contrSle les spccialitesantipa-

. rasitaires et I'utilisation des pesticides, realise le&:operations .

de traitements, sert d*organe conseiller aupres des utilisateurs
de pesti.ciqles; ,; .• ; . . .' . . i: ■ : ,:. ;-. . ;■:

- une section dequaxaataine..crui previent toute introduction de mala

dies et parasites; reputes dangereux pour les vegetaux,' et cpii ivite

toute propagation de ces maladies et parasites a l'interieur du pays
dans les cultures.
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La Division des sciences de sol (pedologie) comprend une section de
prbspectibns sur le -terrain^ ei une section laboratbire pour les travaux

dfanalyses. A la premiere esi; rattache un bureau de dessin's.

Le Service de contrSle du conditionnement des produits et .de's p

et mesures comprend de son c3te une section laboratbire et une "section
"poids et mesures11, ces deux sections etaht coiffees par une'"direction".

Le Service de nutrition et de technologies alimentaires est une £m-

portante division qui est en voie d1installation et comprend :

- la technologie alimentaire .avec deux sections : une section d1etu

des des methodes de conservation et de stocfcage; une section ;,

d1etudes de la composition des aliments et du^contrSle de leur

qualite; . . ....-,...--

- I'economie etMa. planification alimentaires avec une section d'en

quStes et une autre section d^orgahisaiion et de contr$le des

marches locaux d'aliments; . I. ;

- la.mitrition avec une. section de formation ei 41 education alimen
taires et' nutritionnelles, une 'autrei sec|iQn d1 informations et

4e documentations^ f; :r ■ - ■-.■■:'<"

/:' 'A cdte de ces divisions nous citeroris egalement les instituts etran-

"gprs de recherches operant. dans le cadre de lfeconomie rurale, a savoir
l+bRgiWL (Office de la repherche scientifique et technique outre-mer)
.ayeb'ren paxticulier la pedologie et l^hydrologie, lfIRCT (institut de
recherches sur le coton et textiles), 1'IRAT (Institut de recherchee .._.,.

d'agronomie tropicale), l'IFCC (institut francais du cafe et cacao) etc,
pour ne citer que ceux-la. II convient cependant d'ajouter a cette liste

les organismes dintervention des Nations Unies aussi bien en agriculture

que dans les travaux publics ou la sante.

En 1968 a eto par ailleurs cree sous la tutelle du Ilinistre.des tra

vaux publics le Bureau national de recherches minieres et eaux souter-

raines (BNK-l). Ce Bureau s'est structure en prevoyant toutes les branches
d'une activite essentiellement orientee vers la recherche miniere et les

eaux souterraines. II comprend une section de sondage, une section dfetudes

de nappes, une section miniere avec ses sous-sections (graphiques, sondages,
genie civil, etude des g£tes mineraux). Un laboratoire est conimun a ces

sections*

Egalement soiis la dependance du I'linistre des travaux publics se trouve

place le Service raeteorologique du Togo dont les buts sont notamment 1'as

sistance a la navigation aerienne et l'execution de travaux de climato-

logie. Une section des statistiqu.es est chargee de reunir des donnees

climatologiques et de faire des etudes sur les climats du Togo. Ce Ser

vice depend dans une certaine mesure, au point de vue financier et techni

que, de l'Agence pour la securite de la navigation aerienne (ASECNA). Le
centre meteorologique principal se trouve a Lome, mais il y a des stations

et postes d'observations dissemines a lfinterieur du pays.
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Le Service des travaux publics proprement dits comprend plusieura

arrondissemente a eavoir i les arrondissements batiments, hydraulique et

electricite, routes, architecture et urbanisme. Chaque arrondissement

a son responsable et son personnel technique, ALnsi pour la conception

il y a un ingenieur chef d!arrondissement, un ingenieur adjoint au chef

d1arrondissement, et un ingenieur chef du bureau d!etudes. L!execution

sefait au niveau des subdivisions qui oomptent chacune un ingenieur

chef de subdivision et le personnel specialise neoessaire. Tous les ar

rondissements sont coiffes par un ingenieur en chef du Service,des travaux

publics assiste d'un adjoint qui a lui~me"me qualite d'ingehieur.

; Dans le domaine -industrial, ce sont surtout les oompagnies privees

qui oeuvrent au Togo en accord avec les autorites publiques. Ces oompa

gnies ont egalement leur personnel technique ainsi que leur equipement.

Ce sont entre autres la Oompagnie togolaise des mines du Benin (CTULB)
q.ui exploite les phosphates du Togo (t 464 000 tonnes en 1969) I la Bras
serie du Benin, societe anonyme de fabrication de bi.ere et.boissons non

alcoolisees; la Compagnie du Benin qui transforme le manioc en feculej

la Societe togolaise des plastiques qui fabrique des articles de menage

et d1hygiene en matiere plastique; la Sooiete togolaise de marbrerie

(SOTOMA) qui exploite les gisements de dolomie au Togo; la Sooiete limo-
naiidre de la.Gdte (SOLICO) pour la fabricationa^ouftirlalns jus de fruits*
Togo Metal (fabrication de meubles metalliques) .eto»# Citons encore la
Sooiete uationale de la palmeraie et d'huilerie (SONiPH), la Corapag&ie

energie eleotrj.que.du Togo (CfiST)j les usines d'^grenage du coton, 1'Ini
tiative togolaise:,(extraction et vente du gravier). Outre leurs cadres,
oes cpmp.agnies reprutent sur place un personnel de niveau moye^gu/elleB

forment et speciaiieent ensuite pour des taohes bien determinees. Slles

disposent en outre de ieurs laboratoxres qui travaillent suivint des tech
niques appropriees. .

iSn matiere de cooperation avec d'autres pays ou des organisations

internationales, ce n*est pas seulement dans le domaine particulier de

la science et de la technique qu!elle s'exeroe, mais dans le cadre plus

general de la cooperation economique et culturelle avec les Etats d'-Afrique,

1'Organisation des Nations Unies et l
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RAPPORT BU DELEGUE DE LA TUNISIE */

Au cours -de ce colloque, nous avons d'abord a faire notre bilaii en ce qui
concerne 1'utilisation de la science et de la technique pour notre developpement.

II est a souligner que les expressions de pays developpes et pays sous-

developpes ou en voie de developpement sont improppes. Tous les pays poursuivent
leur developpement, progressent dans tous les domaines : econonuque, social,
culturel, quel que soit le niveau auquel ils sont parvenus. Seulement il y ades
pays qui sont a la pointe du progres et qui sont encore en voie de developpement,
par rapport auxquels d'autres pays sont considered comme sous-developpes. La
distinction qui existe entre eux se traduit particulierement par un ecart sen
sible dans le niveau de vie, ecart que l!on retrouve dans le domaine de la science

et de la technique. L'un est en effet la consequence de l'autre, Axnsi la
Commission economique des Nations Unies pour 1'Afrique et 1'UNESCO ne peuvent
choisir meilleur theme pour notre colloque afin de contribuer efficacement a la
preparation de la deuxieme Decennie du'developpement,

L'application de la science et de la technique ne peut se faire sans

1«existence d'une infrastructure institutionnelle. Le comite consultatif sur
1'application de la science et de la technique au developpement dans son troi-
sieme rapport adresse au Conseil economique et social des Nations Unies definit
les elements que doit comprendre cette infrastructure et insiste sur 1'importance
des etablissements d'enseignement general et professional a tous les niveauxj y
compris les ecoles normales, et sur celle des instituts de recherches scxenti-
fiques et techniques dont les activites doivent Stre organisees et coordonnees

par un organisme national.

Bans ce sens, la Tunisie consacrait, deja en 1961, .3,69 p. 100 de son pro-

duit national brut a l'enseignement. Ce taux n'a cesse de croltre pour atteindre

8 p. 100 en 1969. A la rentree de septembre 1970, nous eoiiiptions :

a) Presque un million d'eleves inscrits dans les ecoles primaires; ce qui
donne un taux de scolarisation de 80 p. 100. Tenant compte de la

croissance deraographique, la scolarisation sera totale en 1981.

b) Presque deux cents mille eleves inscrits dans les lycees et colleges.

c) Dix mille etudiants inscrits dans les facultes et ecoles superieures

de l'Universite de Tunis.

Bans les 3 niveaux primaire, secondaire et sup^rieur l'enseignement pro

fessionnel tient une place importante. L'enseignement agricole est dispense

dans les centres de formation professionnelle agricole et jusqu'au niveau :.

superieur dans la faculte d'agronomie; il en est de m§me pour les autres branches
de I'economie : commercer travaux publics et habitat, sante publique, etc.. En

effet, la formation des hommes est la condition premiere du developpement.

L'Universite de Tunis tient un rSle important dans notre developpement non

seulement par la formation des hommes qu'elle assure au plus haut niveau, mais
encore et surtout par les recherches scientifiques et techniques qu'elle entre-

prend dans les domaines les plus varies. Elle comprend les facultes, les ecoles

superieures et les instituts suivants :

l/ Ce rapport a ete distribue separement comme document S&t/cR/3£«
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La faculte des sciences mathematiquesj physiques et naturelles

La faculte des lettres et des sciences humaines

La faculte de theologie et des sciences religieuses

La faculte de droit et des sciences politiques et e"conomiques

La faculte de medecine et de pharmacie

La faculte d'agronomie ,

L'ecole normale superieure

L*6cole normale des professeurs adjoints

Lfecole superieure de droit

L'ecole nationale des ingenieurs de Ttais

L'institut de presse et des sciences de I1information

L'institut des hautes etudes oommerciales , ;

L'institut Bourguiba des langues vivantes

he Centre didactique audio-visuel
^.•'institut des arts

L'Universite de Tunis comprend egalement des instituts et centres ayant

exclusivement une activite de recherche, citons :

L*institut de planification, de statistiques et d'etudes economiques,

juridiques; et sociales _

L'institut de. pedagogic et 4es sciences de I'education ..

LTinstitut superieur de gestipn des entreprises

L'institut de recherche scientifique et technique

L'institut de recherches archeolo^iques .

Le centre.de recherches sur les problemes des zones arides

Le centre de recherches pour 1'utilisation des eaux salees en irrigation

L'existence de telles x'acultes, ecoles, instituts et centres de recherches

temoigns de I'integration de. l'Universite tunisienne: dans la realite du pays et

de sa contribution au developpement. Mais l'Universite ni'est pas la seule a

assumer cette mission. D'autres centres existent.

Ceux qui dependent du Ministere de l'agriculture :,,.:; . .

LTinstitut national de recherches agronomiques
LTinstitut national soientifique et technique d1 oceano'graphie et de pSche

L'institut national de recherches forestieres

Le bureau d'inventaire des ressources hydrauliques

Le service des etudes pedologiques

L'institut national de recherches veterinaires

Le centre de reche.rches du genie rural

. . Ceux qui dependent du Ministere de la sante publique :

L'institut Pasteur

L'institut d'ophtalmologie

L'institut de phtisiologie

L*institut: de Carcinologie -..■... ;

L'institut. national de nutrition et de..technologie alimentaire

L'institut national de 1'hygiene.
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■iifin, nous citons le laboratoire de contrSle et de recherches industrielles
dependant du Kinistere de l'economie nationale et 1'Institut national des arts
archeologiques dependant du Ministere des affaires culturelles et de 1'informa-

tion. ■ ... '

II nous est agreable de souligner que 1'effort que nous deployons dans le
domaine de l'enseignement, de la recherche et de l'economie est encourage grace

a la cooperation avec les organisations internationales et les pays amis.

C'est ainsi qu'a cSte des centres de recherche en vue de I'applicationde
ia science et de la-technique, des realisations industrielles existent : lfIn
dustrie des phosphates, de la cellulose; le complexe des industries chimiques

maghrebines, le complexe siderurgique, etc.0

L'Universite de, Tunis est consciente de 1'interSt d'une liaison etroite
qu'elle doit avoir avec l'economie dans la recherche du developpement. Le Conseil

de 1'Universite, les conseils des facultes et ecoles superieures, le Conseil de .
la recherche scientifique groupent avec les universitaires, des responsables des

secteurs economiques et sociaux du pays.

■Notre effort de developpement ne saurait se limiter au domaine economique

et social. II ne peut y avoir de developpement harmonieux sans consacrer une

laro-e part a 1'etude de notre culture et de notre histoire; etude evidemment
ouverte largement sur le monde exterieur. C'est l'un des principal* r61es de

notre Universite* :

Pour conclure, rappelons les paroles de Monsieur Rene Maheu, prononcees

devant le Conseil economique et social a Geneve, en 1966 : "II faudra bien un
jour que nous parlibns culture quand nous traitons de developpement. L'homme

est ala fois ■!'agent et la fin du developpement". . .
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STATUS OF RESEARCH AND APPLICATION

OF SCIENCE AND TECHNOLOGY IN UGANDA..1/

The bulk of research in Uganda is carried out by government departments

and research institutions. Most departments of Makerere University, Kampala,

also have research projects; although, with the possible exception of the

Faculty of Agriculture, these are nearly all individual and not departmental

projects, and undertaken on a part-time basis. Moreover, choice of the subject

so far appears to be mainly determined by personal choice which reflects gener

ally areas of the chooser's specialization; or, in the case of post-graduate

students, the interests of their supervisors and not necessarily for national

benefit.

There are two major private research institutions: Namulonge Cotton Re

search Institute and the Institute of Tropical Animal Ecology^at Mweya. There

is also a small unit carrying out studies of fish at Lake Edward. Both

Madhvani and Mehta have small laboratories with scientific staff but little real
research is carried out by them. In addition, some industries have laboratory

facilities and staff for testing products.

Namulonge is to be taken over by Government in.,1971 a^ will continue as a
centre for cotton research. The institute at Mweya is: also due to be handed

over to local organizations in 1971t but its precise new status is as yet un

known. Both the Zoology Department at Makerere University, Kampala and the

National Parks Department have an interest and wish to take it over. The unit

at Lake Edward is to carry out a specific project and will disband when the

project is complete.

There are three research institutions of the East African Community

situated in Uganda; the Virus Research Institute, the Trypanosomiasis Research

Institute and the Freshwater Fisheries Research Institute; and Uganda utilizes

the facilities of other East African research institutions notably the Agri
culture, Veterinary and Forestry Research Institutes at Muguga in Kenya and the

East African Industrial Research Organization in Nairobi. On an East African

basis Uganda also utilizes the facilities of the Tea Research Institute at

Kericho, Kenya.

The policy and planning for scientific research and application of results

originate from the various government departments; whilst laws governing the

exploitation of various natural resources are embodied in various Acts of

Parliament. Thus the Mining Act, the Forests Act, the Game Conservation Act,

etc. lay down conditions and regulations governing the exploitation and develop

ment of these natural resources. Powers to perform various functions are

conferred upon the appropriate ministers, bodies and officials. The basic

consideration here is that all natural resources such as forests, fish, minerals

belong to the State.

l/ This Report wrjs distributed separately as document S&T/CR/37.
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.- Within the framework of the relevant Acts of Parliament, therefore, the

technical government departments Initiate policies for the utilization of the

products of scientific and technological research for the development of the

natural resources for which they are responsible. If, for instance, geological

investigations result in the discovery of an ore body, the Ministry of Mineral

and Water Resources, through the Geological Survey and Mines Department and the

Ministry of Commerce and Industry, initiate conditions and finances for the

exploitation of the mine so discovered.

Although the initiation of scientific and technological projects lies with

the technical departments of the respective Ministries, there is a central co

ordinating machinery for such projects. Thus, a development project having been

cleared by the parent ministry, is submitted to the Planning Commission, which

is a sub-committee of Cabinet, so as to determine its priority and merit within

the development framework of the country in general and co-ordinate it with

other projects. If it is a research project it has to be cleared by the National

Research Council before it is laid before the Planning Commission and subsequent

ly.

The functions of the National Research Council are laid down as under:

(i) To co-ordinate plans for the establishment of new research

institutions and extension to old ones and generally to advise

Government on such development. : . ;

(ii) To advise on purchases of equipment and to co-ordinate^ requests

for such purchases where feasible.

(iii) To draw up a co-ordinated research"progYaSimY in* "the field of

":' natural resources covering at least a five-year period, or longer

where the nature pf the research requires it. To draw up a co

ordinated research programme annually within the Five-Year Pro

gramme, and to submit such proposed plans to Government.

(iv) To advise Government on the financing of research,;both capital

and recurrent, including research by government and at Makerere

University, Kampala or other government aided institutions; and

to give particular consideration to the introduction of triennial

budgets for research-institutions. .

(v) To advise Government on training and establishment policies for

research staff.

(vi) To provide Government with a regular appraisal, and evaluation of

research programmes. ~

(vii) To advise Government on utilization of research results,

(viii) To ensure the adequate documentation of research.
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(ix) To promote dissemination of research information frou* specialists

:' ■' to 'administrators-' and^ the general public. ■ > v ; .-, ■:-;-rvv;

(x) To advise Government on the establishment of. institutionalized

contacts between departments with overlapping- interests*■. :v;;:;

The Council has six committees'' and the committees cover the- following

aspects of the Council's work: capital development; staff training and

establishments; programme planning and co-ordination; programme evaluation;

information and implementation. ■ They propose priorities and' po-prdinate pro

grammes in their respective fields of activity. The six committees are:

(a^ Agriculture, including animal husbandry; . ;■

(b1)^ Industry; :

(c) Ecology, including forests, mineral and water resources, game

and fish; •■■

'■'■'■" (d) Social sciences, including economics;

(e) ;Cuiture, including arts subjects; - :

(f) Medical research and animal health.

:C:>r:' The above'responsibilities of the Council may be summarized as follows:

1. Capital development: To co-ordinate and advise on any additions
td'existing government or university institutions, and to advise

;'bri capital budgets or research institutions, particularly in

\ " relation/to standardization of equipment and co-operation in its

'"\": utilization.

2. Staff training and establishments: To advise Government on training

programmes including lower, middle and high level training for
research staff» pre-service and in-service, both in and outside

Uganda. " ' \.

3. Programme co-ordination; To -co-ordinate research programmes and to
submit co-ordinated proposals. To advise on individual projects to
be carried out by researchers in Uganda, or by Ugandans studying
abroad on scholarships or bursaries. To advise on research priorities.

a7 ' Programme evaluation: To provide a full report on-progress in research,
annually, or from time to time for particular projects as needs arise.
Any research worker would be required to submit quarterly report pro

grammes.

T f
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: 5» Information: To ensure that all research projects are written
up within reasonable times, and, if necessary, advise government

on any measures necessary thereto.

6. Implementation: To appraise research results in relation to

implementation, and suggest suitable extension programmes or

projects in line with research findings.

Further co-operation:

It is also proposed that in order to further co-operation between

departments having similar interests, specific committees should
be set up to provide a forum for exchange of views; to provide
for co-ordinated extension programmes; to advise on allocation of

research responsibility between different institutions, and to
provide facilities for routine co-operation between persons engaged

in related research projects.

On the basis of present needs two such committees are-suggested:

(i) Crop and animal husbandry with members drawn from the
Department of Agriculture, Department of Veterinary

Services and the Faculty c^ Agriculture, Makerere

University and Namulcnge.

(ii) Natural Ecology Committee with members drawn from the
following organizations: National ParksV Game, Fisheries,

Forests and Makerere University's Botany and Zoology

Departments. The second of these could have responsibility

for drawing up future programmes for the Tropical Animal

Ecology Institute.

The following government departments have research programmes in natural
resources, or facilities or professional staffs which could be utilized for

research:

1#: Ministry of Agriculture: Kawanda Research Station:;-; Serere Research

Station.

(A Coffee Research Station is already under

construction in Bugisu).

The Ministry also maintains various District

... Variety Trial Centres throughout the country

• . ■ : and livestock breeding experiments are being

carried out at Arapai, Ngetta and Kigumba.
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2. Ministry of Animal

Industry» Game and

Fisheries:

3. Ministry of Mineral

and Water Resources:

Ministry of Internal

Affairs:

Ministry of Health:

Ministry of Workst

Communications and

Housing:

(i) Veterinary Department: Animal Health

Research Centre, Livestock Experimental

Station, Ruhengere Livestock Farm, Aswa

Ranch, Nakyesasa Livestock Farm. With

the exception of the Animal Health

Research Centre, most' research is concerned

with cattle breeding and pasture improve

ment*

(ii) Fisheries Department: all research is

carried out in the field and the boats

used are equipped for this purpose. ♦

(iii) Game Department: research in the field,

mainly on estimation of animal populations

and movements«

(i) Geological Survey: this department has

a fully equipped laboratory and other

scientific measuring facilities.

(ii) Water Development; all research in the

field, mainly recording and calculation

in respect of surface water supply.

Government Chemist Laboratory which undertakes

research where their other routine duties

permit. Routine work includes police work,

food and drugs, water, general analysis of

some other products-

National Chemotherapeutics Laboratory investigates

local medicines for possible clinical use and

industrial exploitation-

Materials Testing Laboratory. Mainly quality

testing of limited rang;e of items and initial

surveys for roads and airport runways.

At Makerere University, Kampala, the following departments are carrying

out research in natural resources: agriculture, rural economy, geology,

chemistry, physics, zoology, geography and botany.

As far as organization for dealing with and utilizing science and technolo^r

in government technological ministries is concerned, the specialized departments

within these ministries are responsible for dealing with all aspects of utiliz

ation of science and technology, viz:
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(a) Ministry of Health: Within xhe Ministry of Health, the various

specialist departments, mainly at Mulago Hospital in conjunction

with departments in the Kakerere Medical School, are not only

responsible for initiating and carrying out medical research but

also in utilising sv.rh research for practical purpose-; in collabora

tion with other local and international organizations.,

(b) Ministry of Agriculture and Forestry: 'The organizations in charge

of utilization of science and technology in this Ministry are the

research stations at Narmuonge for cottony and Kawanda and Bukalasa

for other crops. The Namslere Mechanical Cultivation Research

Centre organises research in this line. The agricultural extension

services are responsible for the field application of agricultural

research results.-. .

Similarly, the Forest Research Sxcr^.on r/j Nyabyeya and the forestry

extension services take care of forsst research and practical

application of the reE-.:.7<.t<3 of iciest research.

(°) Ministry of Animal Industry, Gpfte_aj^;j^erJLj»:s_: *r. thin this

ministry, the"Institute of' Vetori-^ry iesesrch spearheads all
research in animal breeding, husbandry and disease, dairy and

pasture research and the application of r-jsults so obtained. The

Fisheries Reseaich Ins^-i^u-'^ e,t ZnJ>- ;bbc^ and Jinja serve the same

purpose. The National Par'^ Do^irt'Ticr.v. cud the raiffield Ecological

Research Unit -,t Mweya, in oo):jv.\ ,tion with the Game Department,

are in charge of research In anr.m-j.1 osology end co-ordination of

research results in ,-iis field*

(d) Ministry of Corrxi^ioe^ a"3.__~.J,u^:':f5T." '*-— --ormuj-aoion of the results
of natural resources rsse-iroh in+-o vir^lo Gonrr.^rical or industrial

projects re&to with ->^ kJni^j-tr/ c. Com*-iercc and Industry. This

it does through the Ugerd-\ De^eicp-r.ant Corporation or one of :ts

many subsidiaries or through -^.-. uga..::da Electricity" Board.

Industry

(i) There is still lack o.f f.^ilities in industrial research.

The East African Industrie Rc;sar>/.. Organisation in Nairobi is

both too far to send ^he more routine tyTting needed fcr industry

and can only handle a few projects at a 'time.- The present facil

ities in Uganda at -^he Gov^rnmcr-t Oberr.ist laboratories are totally

inadequate since th%- were origir.ally designed for routine forensic

work in connexion with wav?r purification and food control. Work

at Makerere University? Kampala, fco far i.as noeen sporadic, part-time

and dependent on individual whims.

(ii) There is'abo a problem in ixsirjg laboratories not nation

ally sited in that ,he results' of coir? research, which might be of

valuable commercial use, may -z^'z l.aker: up by others before we can

utilize it.
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(iii) There is a need to identify research projects. At the

moment, projects which might form the basis of new industries

depend on the limited knowledge of a few individuals, or on

accidental and incidental information getting to .someone.,

(iv) There is a need to test some industrial projects on a

pilot basis.

(v) There is a need to give more practical direction to

research carried out at the university and to integrate their

research efforts into an overall national programme,

(vi) There is a need to co-ordinate capital development, to

standardize equipment, and to create a central laboratory which

could provide facilities both for research and for routine testing,

and which might also be used Tor practical training of laboratory

staff.

(vii) There is a need for co-ordination in training and staff

policies- It has been remarked that all training so far provided,

including Makerere University degree level, gives students in

adequate practical experience in laboratory work; that the govern

ment gradings for professional staff are not attracting high level

people, or keeping them; and -that the promotional pyramid is not

rational and does not provide for distinctions between School

Certificate and Higher School Certificate graduates.

(viii) There is a need to co-ordinate industrial research with

agricultural research sino^ 30 much industrial potential lies in

processing of primary produce*

(ix) It should, however, be pointed out that not all research

results, even when they point to potential profitable industrial

use, are taken u"o» Whilst this problem was not investigated and

is rather out of the present scope, there are indications that most

new enterprises are of interest only to the Uganda Development

Corporation and they do not have sufficient finance to develop them.

Whilst there is also probably a lack of private companies to exploit

such possibilities, lack of private initiative may also be due to

lack of any organization to actively promote exploitation of such

opportunities as are indicated, by research. It will, be unfortunate

if improvement of research in the industrial field is finally not

capable of exploitation.

(e) Ministry of Mineral and Water Resources; Within the ministry the
Geological Survey and Mines Department co-ordinate or carries out

all research for geological mapping, mineral exploitation, under

ground water exploration and development and supervises the

mining industry. Similarly, the Water Development Department is

in charge of all hydrological and surface water development.
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(f) Meteorological research and application is the responsibility of

the Directorate of Meteorology of the East African Community.

(g) Energy and powe£:are the responsibility of the Uganda Electricity

Board in the Ministry of Commerce and Industry*

(h) The Ministry of Works, Communications and Housing has overall

responsibility for co-ordination and implementation of research

in all those fields, surveying and mapping falls under the tfrnistry

of Mineral and Water Resources,

(i) Ministry of Regional Administrations; There is a Town and Country

Planning Department in that ministry responsible for initiating and

implementing programmes in urban and rural development.

Within some of the non-technical ministries technical subjects of a ;

scientific or technological nature are handled by specialist sub-departments,

such as.:

(a) The Technical Department of the Uganda Development Corporation in

the Ministry of Commerce and Industry, headed by a chemical engineer,

and the entirely technical Uganda Electricity Board.

(b) The Directorate of National Parks in the Ministry of Information,

Broadcasting and Tourism handles all research, pure and applied,

in animal ecology,

(c) The Factory Inspectorate and Department of Occupational Health in

the Ministry of Labour handles research in these fields.

(d) The Government Forensic.Laboratories in the Ministry of Health are

responsible for all research in this field, in conjunction with

the Geological Survey Assay Laboratories.

Apart from Makerere University, Kampala, and the Uganda Technical College,
where training is carried out at professional level in science and technology,

facilities for training of middle grade technicians are available as under:-

(i) Ministry of Health: Laboratory technicians, medical radiographers,

medical assistants.

(ii) Ministry of Agriculture and Forestry: Forestry School, Nyabyeya,

Bukalasa and Arapai Agricultural Colleges,

(iii) Ministry of Animal Industry, Game and Fisheries: Fisheries Training

Institute. Veterinary Training Institute*. Research - training

technicians at Uganda Development Corporation,
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(iv) Ministry of Mineral and Water Resources: Survey Training School for

training surveyors, drau htsmen, mineral prospectors. Laboratory

technicians are trained at Uganda Technical College.

Government and university departments direct, or with similar international

bodies, or through the National Research Council, act as venues for "bilateral

and international co-operation with other countries or with international

organizations in the field of science and technology, either by day-to-day

exchange of information or through international seminars and conferences.

The East African Academy -is- also a forum for. international co-operation

in the field of science and technology.

As far as utilization of science and technology by firms and organizations

in the private sectors are concerned, the Ministry of Commerce and industry
serves as the clearinghouse. All projects involving natural resources develop

ment are brought to the attention of the commercial public after relevant

feasibility studies have been completed.
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IMPLSEEKTATIOK OF SCISNCS AKB TT'HNOLOGY

IN TH3 OTITE5 ARAB R3PUBLIC l/

I. INTRODUCTION

It is no coincidence that highly industrialized countries of.the;world

are also outstanding in their science* Indeed their eminence arose from the
successful application of science in. a climate of understanding of its powers

aM"potentialities. In reporting the activities of the United Arab Republic
in the field of the utilization of science and technology for development,,

it is only in-tended to review ;wo main areas: (i) Human resources and
(ii) Research organization.

The challenge

One of today*s principal challenges is that in this age of mass and:far
reaching invention which lias produced deep space probes? supersonic flights,
and "satellite communications, a large segment of the world population is still
far beyond the capability of meeting the requirements imposed by scientific
progress and technological change. This problem cannot be solved overnight,
and it certainly will not be solved without the full co-operation of the

developing countries themselves*

However, it is very encouraging to note that a number of these countries

has come to understand through the clarity of their vision -that the* problems
they face are related to their need for science and technology as the important
element in economic development. Increased prccuctiou -canr-vfc possibly be
achieved if the necessary technical knowledge is missing, even if the over

riding problems- of finance and labour have been -resolved1.

I am sure, +hat the participation of quite a number of us from developing
countries in'this meeting is ri response vo a significant basic principle now
growing in our countries and with our people, i,3.t interest uid endeavour to
take active part in reshaping our future, a concept founded on the conviction
that anything of value can be improved and that research must seek and find

answers to problems impeding the flow of progress*

Roots of science

■ These same earns and ob;i . stives were also active and persisting on the
Egyptian scene, where the history of scientific institutions is closely .con
nected with the history of the nation reaching back into ancient history. The
fact that Egypt :experi3nced evolutionary'development-in the past, as attested
by the abundant evidence of scientific thought and discovery in.Egypt, is of
primary importance in considering the application 01" science and technology
to its present development. Science and culture, were., naturally affected hy
the political history of the State. Disparities and retardations must be
mentioned hers which lead among other things to the interruption of the
continuity oif development processes. The regaining of independence in modern
history aroused scientific life, which noticed the establishment of new higher

education institutions and'development of learned societies.

l/ This Report was distribute.:! separately as document S&T/CR/38,
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II. THE PEOPLE AND SCIENCE

The Charter

Science and its applications have since the revolution become a subject

of vital importance to the highest political and State authorities of the

country. The people too had the same views which they expressed in the

National Charter, their basic political document, which categorically defined

the role of science in building the nation, thus stating:

"If the revolution were to relinquish science it would become a mere

nervous outburst enabling the nation to let off steam, but, it would riot

change its state",

"Science is the true weapon of revolutionary will. Here emerges the

great role to be undertaken by the universities and educational centres at

all levels".

"Science alone can guarantee that trial and error in the national

action would lead to a development with guaranteed consequences. Without

science, trial and error become haphazard tendencies that may succeed once

but fail scores of times".

"Our ability to master the various branches of science is the only way

left for us to compensate for underdevelopment. Moreover, if the national

struggle depends on advanced science it will provide itself with a greater

opportunity for progress".

■■'■." "The major economic and social problems confronting our people, at

present, must be resolved on a scientific basis".

"The scientific research centres are required at this stage of struggle

to develop themselves so that science would be in the service of society. At

this stage science for its own sake, is a responsibility which our national

potentiality cannot shoulder.

Therefore, science for society should be the motto of the cultural

revolution at the present stage. The achievement of the objectives of the

national 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". .

The General National Congress

The resolutions/of the General National Congress too deal with scientific

research and technical development, and thus are naturally in line with the

general objectives and basic philosophy of our socialist society as outlined

above in the Charter. The following are examples of such resolutions at

different years0
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"Increasing efforts must be made in scientific research in order to tackle

the difficulties facing production as part of a short policy. The long-range

plan would aim at the adaptation and application of advanced technology for

development".

"There is need for the establishment of a National Council for Scientific

Research or National Council for Science and Technology comprising of executive,

scientific and technical leaders on the highest levels, affiliated to it there

should be a number of specialized councils. The council is responsible for

planning scientific research and co -ordinating the lines of activity of its

different organs* Scientific research should be directed towards the require

ments of development, solving difficulties facing production, in addition to

its active role in serving the strategic needs of the war against aggression".

"Availing the proper conditions for t'lG development of science and technology

by proposing methods of financing and distribution of funds connected with the

progress of science and the development of technology, training of scientific

workers, research technicians and, in general, scientific manpower".

"The central committee nhould prepare a plan for scientific research on

State level which forms the br.sis for a national science policy in response

to our main objectives of putting science in the service of development for the

benefit of the people".

Theso resolutions constitute general directives for the State authorities

in their steering of the growth of the country's scientific research and technic

al development potentialities and of their best utilisation for the economic

development of the society*

The National .Assembly

Not only that, but in preparation for passing the State Budget Act in the

National Assembly the Committee for Services and the Committee for Industry

discusses and reports on the activities of the government in the preceeding

year and submits directives regarding the activities for the following year.

An overall survey and assessment of the situation in the field of scientific

and technical research and the application of science and technology is made

during these meetings.

Programme of action

The revolutionary consciousness in Egypt since 1952 has proved its ability

to bear the great responsibilities laid upon it by changing conditions, that

were meant to be a jump across.a gulf of economic and social under-development

with the only intention of making up for what was lost and of realising the

great aspirations which form part of what the people ideally want for future

generations*
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Faced with these huge tasks, and firmly cc.winced that they must be

resolved en a scientific "basis? it was necessary to establish, rebuild and

equip the available facilities for research, increase the number of higher

education establishments to meat the demand for qualified personnel in all

sectors of economy, establish a system of modern research and development

institutions to provide the scientific b?.je for developing the ne;: industries ,

co-ordinate the research potentialities r:.<l plan scientific research at the

State level, and introduce the results of i-esoarch into practice and encourage

their wide application*

III, HUMA1I RESOURCES FOR SCIENTIFIC AND TECHNOLOGICAL DEVELOPMENT

The way to start seems obvious an-1 quite uncor.K.Oi.icated. The progress

of a nation depends first and foremost jn the progress of its people.. Hence

the first task m;.st be to ",:aild up the hv^r.an capita?., and to p-it forward a

strategy for the education r.nJ. development of the hv.m?ji resources. At the

planning level, this meant integrating Educational"planning with overall

economic planning, including manpower planning and the creation of job op

portunities o

To this end, the formation of a wide and no7-id base of highly qualified

professionals, capable of actively participating in one develspn^rt of the

national economy, and in the- socialist reconstruction, vas in itself the only

starting point, and hence the United Arab Republic introduced and developed

free education at all le^elu, including higher eduction.

The meaning of education

Education is, in fact, the corner- vtvie of a syiruc-:-. v.'hich c.ims at the

realization of the national aspiration tcr advanccmert in all fields, not only

because it offers the individual an en&lesr-. frontier of advancement in career

and status but aleo because it cpen^ irresistible frontiers for the human mind

and curiosity.

Education generates a strong demand for rr.or: education. Tho development

of elementary schools creates c demand for Gcoondary education and this in

turn for higher education of many kirls, Since trained nen are the most

important product of higher education institutions, :e arc going to oonfine

ourselves to the development of higher education in the United Arab Republic.

Higher education

The University of Al-Azhar has playe.V a unique role in the life of Egypt,

in its culture, in creating arl strengthening the national self-awareness and

in its-history. Ever since the 10th century, Al.-Azhar has flourished - not

only for Egypt, but also for. the whole Islamic world- as a great centre for

Islamic culture and the Arabic language- Although it is indeed one of the

most ancient university of the world, it was not until the beginning of the

19th century that modern higher education began to find its rightful place in

Egypt.
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Following the establishment of the Higher School of Engineering, in 1820,

the Schools of Medicine and of Veterinary Medicine were founded in 1827f and
the Higher School of Agriculture in l829« Later came Dar El-Oloum School for

Arabic and Islamic Studies (l97l)> i^e School of Law and the Higher School
for Teacher Training (1880) and the Higher School of Commerce (l91l).

Modern universities

In spite of the fact that the above mentioned schools attained a high

level of performance in their respective fields, they fell short of the ideals

and aspirations of the country. They were under the auspices and direction of

the government and were heavily geared to the needs of civil service. It was

towards the end of the last century that the country witnessed a strong move

ment for the establishment of a univercity independent of government control

and modelled along the lines of modern universities in advanced countries.

This movement bore a more tangible result in 1908 when the "Egyptian University"

was established with private donations• At the beginning it was rather modest

and limited to certain branches of liberal education* But it did succeed in

promoting the concept of university education*,

This private university carried on along with tho above mentioned schools
of higher.education until 1925 when the State decided to take over by the

establishment, on a bigger scale, of the Egyptian State University (now the
University of Cairo). At its inception it included the faculties of Arts, Law,

Medicine and Science*. The university now has 21 faculties and institutes,

fifteen of them in Cairo itself, three iv. Khartoum (S^dan) and three in Mansoura.

The number of students surpasses 43;OOO,

Since then university education has expanded at a rate which has exceeded

all expectations* This expansion took Xvo distinct, and yet related forms.

The first manifested itself in the establishment of new faculties and universi

ties, and the introduction of rew studies and specializations. The second

manifested itself in the tremendous increase in the number of students..

To relieve the pressure on Cairo university, branch faculties were establish

ed in Alexandria; Arts and Law in 1938 and Engineering in 1940. In 1942
Alexandria University was established wix-h seven faculties, three of which con

sisted in the aforementioned branch faculties. At present, it has 33,400 stu

dents studying in fifteen faculties and has branch faculties of Medicine, Science

and Teacher Training at Tanta, in-: addition to a Faculty of Agriculture at ICafr-

El-Sheikh.

Cairo's next great centre of learning, the University of Ein Shams, opened

up in 1950, and now boasts of nine faculties vith 37*200 students and further

faculties of Agriculture and Veterinary Medicine at Zaqaziq and yet another

Faculty of Agriculture at Shebin El-Konu
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The University of Assiut followed in 1957, and has Faculties of Science,

Engineering, Medicine, Pharmacy, Veterinary Lledicine, Agriculture and Commerce

in Assiut itself, and Faculties of Agriculture and Teacher Training in Minia.

The total number of students is 10,500. The following- table shows the number

of faculties, students and graduates of the four universities-

University of

Cairo

Alexandria

Ein Shams

Assiut

Higher institutes

Faculties and

institutes

21

14

14

9

58

and colleges

Male

31,143

26,006

26,852

8,468

92,469

Students 1968/1969
Female

11,933
7,398

10,365

2,062

31,758

Total

43,076

33,404

37,217

- 10,530

124,227

Higher education, other than in universities has grown immensely in its

scope and variety. The following table gives information regarding the type and

the enrolment figures for 1968/1969*

Type of institute

Industrial

Agricultural

Commercial

Art

Teacher Training &

general

Al-Azhar

Number

9

4
8

3

9

33

Male

8,840

6,145.
4,781

2,991

2,931

25.683

Stud e n t s

Female

678

1,156
2,038

1,768

3,052

S<742

Total

9,518
7,301

6,869

4,759

5,983

34,430

Al-Azhar thrived solely as the world's greatest centre of Islamic and

Arabic learning from the 10th century right up till 1961. In that year its

traditional system was radically changed by a law which aimed at its modern

ization and expansion. To its original three Faculties of Moslem Theology,

Jurisprudence and Arabic Studies were added those of Commerce, Medicine,

Engineering and Agriculture. For the first time in its long history, it was

endowed with a faculty for girls. Besides there are two institutes affiliated

to the University of Al-Azhar, one for guidance and the other for languages and

interpreting^

The number of graduates from Al-Azhar during the year 1966/1967 reached
2,059 against 116 in the year 196l/l962o
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Technical training institutes

The primary aim of technical training and education is to develop a

creative mind with a keen sense and feeling for the application of knowledge

and fknow-how!. Hence special attention was given to the education and

training of technicians both in terms of number and quality. There are now

many new establishments in addition to the improved facilities for practical

training in industry and commerce in which 13*014 students were enrolled in

1968/1969.

General policy

At this stage, I should like to sum up a few of the generalizations and

general trends of policy that emerge from the educational policy of the United

Arab Republic in general, and in particular from the above detailed study of

the development of human resources for scientific and technological development.

1. The objective of education is no longer to turn out civil servants to

work in government offices and adapt to existing conditions, but rather

to enable the individual human being to reshape his life and have a

continuously varying situation in mind.

2. "Equality of Opportunity" the expression for social freedom as applied

in education provides-equal opportunities for enrolment in universities

and institutes on a basis of the results awarded in the General Second

ary School Certificate.

3. Free education at all levels - including university and higher - and a

system of generous financial grants for outstanding students, and a

system of loans and other services through a financial foundation-in

order to safeguard them against unforseen hazards.

4« The production of a climate of opinion favourable to scientific ideas,

and the achievement of some basic degree of scientific literacy, where

by a majority of people, have some understanding at least of the very

simple scientific principles and the language of scientists*

5. Recognizing the current revolution in science education and following

the international trends with emphasis on the spirit of discovery,

developing the scientific attitude and the ability to use the scientific

method and the acquisition of a critical frame of mind which rejects .

all propositions not sustained by credible evidence.

6, Understanding the functions and status of technicians and their tasks

of ensuring communication between technologists and craftsmen provided

sufficient inducement for able young persons to enter the ranks of

technicians in the light of an attitude of acceptance of such status

both officially and among the public.
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7. Relating admission to universities and higher institutes with actual

requirements thus adopting a balanced programme suited to the country's
own needs and stage of development with the best compromise, among:

(l) quality and quantity, (2) science and humanities, (3) vocational
training in school and on the job and (4) the needs of the individual
and the needs of the State.

8. Training and maintaining numbers of scientists and technicians, in the

proportions and at the levels of specialization called for by the

national development plan and current science policy.

Universities and the implementation of science

VJe have been considering higher education, and university education in

particular from the angle of producing graduates of high quality to meet the

manpower needs of the economy as a whole in fields such as administration,

public services, medicine, agriculture, industry and engineering, fields which -

in a modern society - require knowledge and background in basic science. How

ever, this is only one function of a university. It is generally accepted that

since a recognized condition for high quality university teaching is the parallel

provision of opportunities for conducting research, then comes research as the

second function of a university. Research is an essential condition for the

continuous development of the intellectual standard of teaching staff, and for

a living education adapted to the modern world. The orientation of research in

the United Arab Republic universities has been decided in relation to needs,

while preserving the universities' freedom in this field. In no case has basic

research been abandoned or decreased, on the contrary, it is being developed in

harmony" with applied research.

IV. RESEARCH ORGANIZATION ■

Research is, of course, also widely conducted in government laboratories

.and industrial enterprises where successful application of modern science and
technology to problems of education, health, research, organization and pro

duction is being achieved. This is the outcome of creating effective organiz

ations within the government capable of understanding and formulating the
necessary strategies for utilizing science and technology. However, we do not
attempt here to give a detailed outline of the main elements of this organization,

but to give a picture of the main elements. It is a picture which is changing

in detail from, year to year .to meet the changing requirements and the ever-

increasing importance of science in all aspects of national life.

Before 1952 there was a certain amount of scientific activities♦ In the

universities, the staff that carried out some research were interested in
science only for its advancement. There was no interaction between science and
society, and science had no effect on our governmental and economic institutions.

Government departments did not show enough enthusiasm to encourage the young

generation to pursue any scientific activities. However, we cannot overlook

some useful work carried out in some ministries.
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Research in the privately owned industry was an unknown commodity. The
industry was not a developing one supported and developed by the results of
scientific research, but was mainly a producing industry aiming at making high
profits.

Early attempts

Attempts were made to establish a research council devoted to applied
research but the project did not proceed any further than the issuing of a

Decree.in-1939. Lack of appreciation caused the progress of the project to
be brought to a standstill. It was only in 1947 that a director for the
council was appointed, and the Council .(then-known as the National Research
Council) was affiliated to the National Production Council. During this
first stage of development, the main activities of the Council were to stimulate
scientific research in the country and to give grants-in-aid to research carried
out in the universities and some governmental departments. In 1951 it was
decided to build special laboratories for the Council to carry out basic and
applied research.

The National Research Institute

Prom 1953 till 1956, i.e. during the second stage, enough funds were

alloted to the "National Research Institute", as it was called, to ensure the
completion of its laboratories, Ths first laboratories were occupied late in

1955 "by the few research workers who were available at that time. The

"Institute" widened its scopo or activities in a number of ways* It started to

grant scholarships to some new graduates from Lhe universities to give them the

chance of being trained in research. They totalled 52 scholarships by the

middle of 1956. During this period, tho Scientific and Technical Documentation
Division was established to be in the service of research workers in the in
stitute and outsids it. The Scientific Instrument Division was also started.

National Research Centre

June 1956 witnessed the be.ginni.ng 01 the third stage whereby the affiliation
of the institute to the National Production Council was dissolved and the ■:

National Research Centre became an independent body attached directly to the

presidency of the Republic (Law No. 243/1.956). ."■-..

Science Council

During the same year, 1956, the broader outlook at the whoie situation
called for the establishmant of a scientific advisory body composed of

representatives of the recognized departments and institutions concerned with

pure and applied scientific research. This concern may be by way of training

personnel; financing, administration or supervision of research; organizing

foreign scientific contacts; or the immediate application of scientific

knowledge in the productive and social service projects- Consequently Law

No. 5/1956 was issued setting: in the Presidency o? the Council of Ministerss
an autonomous body called "The Science Council".
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"The functions of the Council shall be: to stimulate the progressive

advancement of scientific studies, to encourage research work and to disseminate

its results, to suggest the appropriate policy for fostering scientific and

cultural progress.

In discharging its functions the Council shall: ■

(a) pursue the progress and development of scientific activities in

governmental departments, universities and other institutions

concerned with pure or applied science, with a view to realizing

co-ordination and correlation among them and ensuring their

progress, which the Council is to support, complies with well

established norms and standards.

(b) Conduct surveys of the needs for competent scientific personnel

and draw up appropriate schemes for meeting such needs in various

branches of specialization*

(c) Pursue the progress of science in the world, and provide scientific
workers in Egypt with the necessary facilities for keeping pace with

progress.

(d) Secure the organization which will set on unified criteria the assess

ment of grants and awards offered by the State for stimulating

scientific research in the country.

The Council will in turn submit its decisions to the Council of Ministers

for approval and for considering the means of implementation".

This was then followed by Decree No. 1160/1957 concerning the establishment
of special research departments in government departments. "The Science Council
will assist the permanent research committees in the ministries and government
departments in drawing up and co-ordinating their research programmes in accord
ance with the requirements of the general national planning; will consider the
budgetary Estimates for the research departments and submit recommendations
concerning them; will examine the interim reports received from the permanent
research committees containing accounts on the scientific activities in their
departments; and may recommend the direction of research studies towards

problems pertaining to the general planning".

The Ministry of Scientific Research

Plans for development in agriculture, water conservation, industrializa
tion, housing, and so forth - all designed to raise the standard of living -
brought about a conscious government policy oriented towards the progress and
application of science and technology. Distinguished by sustained growth in
scale, diversity, and achievements, the role of science - as a national resource
essential to social and political objectives - became more highly evident.
Perhaps the most single important policy feature showing the emphasis on soienoe.
and technology is graphically illustrated in the creation of a new Ministry of

Scientific Research in 1962.
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The present Ministry of Scientific Research whose authority and functions

are laid down by Presidential Decree No. 498/1968, is responsible for preparing
a plan for scientific research in the framework of the state development plan8

ensuring the fulfilment of its aims and objectives, following up its execution

and shall aim at fostering progress in scientific research including the fund

amental problems relating to science policy such as training of scientific

personnel.

In discharging its functions, the ministry may call upon competent research

institutions at all levels all over the country* The ministry shall in part

icular:

1. Encourage team work among research workers with a view to realizing

co-ordination and co-operation among them, especially in projects.

motivated by the development plan.

2. Promote basic and applied research aiming at the fulfilment of the

objectives of the development plan.

3. Pursue the progress of science through the world and supply

scientific workers with necessary facilities for keeping pace

with such progress.

4. Stimulate the publication of research results and support the

publication of a series of journals giving contributions

reporting on original research studies.

5. Secure the organization on unified criteria, for the assessment

of grants and awards offered by the State for stimulating

research work in the country.

6. Assist and financially support scientific societies and unions.

7. Organize scientific conferences, symposia and training seminars*

8. Develop scientific relations with other countries following the

theme that science is an international endeavour.

Article II of the above-mentioned decree provides for the establishment

of three scientific services.

A. National Information and Documentation Centre (NIDOC).

B. Scientific Instruments Centre*

C. Science Museum.
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Article III designates a number of research organizations affiliated to or

under the general jurisdiction of the Ministry,

A. National Research Centre (NRC).

B. Atomic Energy Establishment (AEE).

C. Specialized Research Institutes.

The scope and problems within the competence of the Ministry is very wide.

As seen before, the law enacting function as well as the control activities of

the Ministry embrace all aspects of the science policy, the organization of1
research, and the creation of favourable conditions for the development of

science and technology, including the systematic collection and dissemination of

scientific and technical information so as to promote the expeditious and ef

fective transfer of technology*

Thus, to meet the information needs of the scientific and technical

community, the National Information and Documentation Centre was established

to identify, collect, retrieve and analyse information. Not only that, but the

Ministry accepting the view that a patent system under a proper control and an

appropriate legislation:

(a) encourage local research, stimulate technological innovation and
inventive talent,

(b) permits new ideas and inventions to be brought into application in
the larger national interests leading to economic growth, and

(c) gives a new impetus to a growing economy where the climate is
favourable for investment to create new industries, and stimulates

the growth of old ones, modernizing and expanding them, has also

affiliated to it the Patent Office, as a technological centre for

dissemination and transfer of technology including know-how and one

of the most important factors in promoting industrial development.

The assistance of the State, and the dedication of the people themselves

made it possible that the material and organizational bases for the development

of the hi^ier education system and scientific research were established and

expanded in a remarkably short time.

It is hoped that this report would give the means and ways adopted by

the United Arab Republic in establishing the foundations and availing the

environment for the successful application of modern science and technology to

the different aspects affecting the national development. However, the report

does not cover the whole area, but it is confined to the most important topics.

One is naturally justified in dealing with manpower, the most important re

source of a country. It is not merely the number that is important, but, the

skilled and trained manpower dedicated to hard work. Hard working manpower is

an asset, but doubly so if it is skilled and trained.

It goes without saying that the importance of the creation of an effective

organization and the formulation of plans for technological development warrant

the discussion of this item in detail in this report.
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SCIENCE, TECHNOLOGY AND DEVELOPMENT IN TANZANIA \J

In Tanzania we are moving towards a socialist society in which sustained

national growth is determined "by the people through an intricate machinery

directed by the Policy of "Ujamaa", and ""Self-Reliance", The emphasis is

on development in rural areas where social, cultural and economic development

will enhance gross national growth. The focus has not shifted from the

forces at work in the contemporary \;orld, since we cannot divorce ourselves

from the international environment; instead the tremendous potential for

change and development is being derestricted from the minority in urban

areas to the majority in the rural, areas. In the mainly agricultural country

like Tanzania, the change requires a very efficient method of planning at

a national level; while this is left to a small coterie of experts, it has

been possible to erect safeguards to protect national priorities by checks

on the plans by the peoples government. The Five Years development plans(t),
(available for perusal) The National Research Plans(2)f The Arusha Declara-
tion(3)j etc. are guides to areas of interest by the public*

Ideologies of Planning and Planning Experience vary with the status

and rate of development of the region in the international environment.

In Tanzania, and East Africa at large, we have placed Agriculture in the

forefront and Industry second in the "First Priority Dilemma" hypothesis(4)f
since our first interest is on rural development. Development planning is

handled mainly by Tanzanians who know the problems of, both, Administration

and Organization and who have a firm background knowledge of the country's

policies. Vlithin this context, therefore, The University of Dar-es-Salaam,

inaugurated in July, 197O? aims at serving the people by teaching and

researching on local materials and as far as possible* geared towards the

country's needs. For, "the full value of University activity can only be

obtained when the University and the Society it serves are organically

linked together(5). The intellectuals from this University, it is hoped,

will lead in development ^revolution), because 'revolutionary intellectuals

play the leading role in all revolutions....#"(6). Development and revolution
in science and technology in developing countries may not necessarily imply

scientific advancement by discoveries or inventions by application of a

certain principle in science, but may mean Technology transfer, and applica

tion of the scientific principles already experimented upon. Several factors

are involved in. the latter and that is why the introduction to this expose

reveals that we are discussing the Utilization of Science and Technology

in a developing socialist country, fors in a developing capitalist country

the factors affecting certain projects may be different from those we face.

Bernal (7,8) maintains that "the span of fifty years which elapsed between

Faraday's discovery of electromagnetism and the building of the first power

station at the Edison Electric Illumination Company of New*York was determind

mainly by economic factors". On the basis of similar experience one might

argue that in developing countries there.is always a reservoir of unused

scientific knowledge waiting to be applied. Perhaps critics may agree with

the suggestion that, Science Policy and Policy on Technology transfer alone

affect most of the projects essentially concerned with the use of science and

T^ This Keport wr.s distributed separately ns document S&T/CR/39*
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technology as agents of economic .growth and social development, more especially

in the developing socialist countries where capital for most projects is

either peoples money (i.e. Government money) or Government supported private
; interprises. This problem of Science Policy and Technology transfer was

pointed out by Dr. VI. K. Chagula, the President of the East African Academy,

in .his- 5"fch,Foundation lecture (9). It is hoped that the Tanzanian National

. Scientific, Research Council will alleviate this problem as indicated by

Dr.-M.. S.. Ntamila(iO) in his paper at the Royal Society Conference of

Commonwealth Scientists in 1967. .

Apart, from the Government* East African Community and the University,

other organizations engaged in.scientific activities and research in Tanzania

are outlined by Dr. M. S. Ntamila. (Ntamila, 1967ibi&.), namely? United Nations
Educational, Scientific and Cultural Organization (UNESCO); Societies, e.g.

East African Academy and Tanzania Society; Private Industry and Corporations

?etc. This.paper tries to inspect several ways of utilizing scientific and

technical knowledge for the development of the country and for the advancement

of mankind. . ■ . .

(a) Improvements ;

There are many b.ut very simple examples of application .of science which

illustrate the use of simple local materials which are available for develops

ment, materials which by themselves are ■ of rather limited usefulness but

which with scientific knowledge result in a new material superbly useful .

and important for development projects - some of them are Concrete,(11) .

Sulphuric acid,(11) Sugar and sisal(ii) products, Extractives from wood,
coal and plants, (12) Pood through improved food technology, water(i3) and
minerals. The part played by Government institutions need not be emphasized

because every government in developing countries in Africa has by how: realized

the importance of the local materials in projects which are geared to improve

our standards of living. The Chemistry and Geography departments of the.

University of Dar^es-Salaam are conducting researches into extractives from

.Wood, Coal, Plants and on general aspects of hydrology, respectively. Side

by side vjith these researches, the Bureau of Resource Assessment and Land

Use Planning (BRALUP)(14) is engaged in building up and initiating research
programmes in matters concerned with natural resources, UNESCO: Experts at

the University of Dar-es-Salaam have been interested in the Chemistry of some

of the mentioned natural resources, for instance silicates, cements and glass(i5)«
The above fexj examples out of the so many show how we are set to improve,

through deliberate planning, the housing, situation, food and feeding habits,

fuels and to try and initiatemulttb-purpise uses of agricultural, forest and

other natural resources in order.to develop the country and people.

* 03) Management ■;•-.■

Technical development in Tanzania has.taken place in several directions

in the past decade. Probably this is talcing place in the right direction

but the gap; between Tanzania (or developing countries) and industrialized
countries is broad. ..Professor Blacket, (16) as a natural scientist-with

a -numerical turn of mind, has indicated in broad terms and simplified figures
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that the industrialized countries with the higher income per capita owe

their development to some historical factors. The scientific-technological

revolution which took place in Northwest Europe towards the end of the

eighteenth century led to an increase of wealth in the industrialized

countries'*. .Developments in China and India are more recent but the rates of

development; in. the East and Hest differ; faster in the East probably "because

of more- efficient plans. This allegation is ""more obvious if we' use Econo

metric models in favour of the countries' priorities, and therefore the

measure will be, not of the technical development only but of gross national

grottfth in economy, social and cultural. In industrialized countries one may

use any of the follovdng Economectric models. Income per capita} Use of

electricity per headj Use of cars per household; Per oent post—secondary

school literacyJ Number of Scientific Journals; Number of patients per medical

doctor; and Number of scientists per country. Some of these models reveal

.SjGdienvtific and technological development while some only indicate the quantity

of individual requirements of that country! in other words, some Econometric

models are more efficient than others in assessing the country's status in

an international environment.

In Tanzania the problems of simplifying operations rate very high among

others which affect the rate of the development. He need implements to

simplify farming, Building, Communications, Protection and Storage of Food,

Processing--of food and other items, Fishing, Irrigation and such simple but

highly technical operations Uhich demand technology transfer but not technology

advancement. ;The Government is playing a major role in all these operations*

The. role of the University in this, context is to train manpower required in

the various operations. The newly born University in a young nation like

-ours in Tanzania "which aims to.build socialism, the emphasis at the

University.will be. very different from that applied in highly industrialized

and capitalist nations'1... .(5) Planning of teaching and research can there

fore not be left to the academic staff alone. "The community has too much

at stake to allow any one group such complete control. "(5) The National
Research planfThe Five Year Development Plans, Ministry requirements and

staffing at the University, altogether guide the planning of teaching and

research which affect the promotion of scientific and technological activities

in Tanzania. The University has an Economic Research Bureau(i7) which inter
alia, evaluates some of these activities. Mr. C.Y, Hgonja,(i8) The Minister
for National Education, declared, in his speech presenting to the National

Assembly the Bill for an Act to establish the University of Dar-es-Salaam,
that the Faculties of Veterinary Science, of Commerce and of Engineering were

not to be established, but as a result of the partnership with the two other

Universities in East Africa it is possible to meet the country's needs in

terms of. graduates for the activities related to these faculties. So far
the Faculties of Science, Medicine and Agriculture train the professional

and science undergraduates. And as far as management of operations is

concerned planning is based on known technology rather than on new science0,

any new and valuable technological developments are not assumed for planning

purposes.
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(c) Innovations

Attention is now focussed on the application of sophisticated techno

logical innovations. Here theuriter differs from Professor Blacleettfs

indictiment that "In agriculture the problems are often more concerned with,

-the task of improving methods of husbandry than of applying techn'ological

innovation". This allegation may be true but the writer maintains that

in order to improve husbandry or cultural practices in agriculture one has

to apply highly advanced technological innovations. At individual-family

level, due to social change and change in values brought about by. the improved
standards of living? there seem to be', some changes in the application of science
and technology. At community or society level it is the efficiency and speed

of operation v:hich matters while at the national level it is the contribution
of, any national project towards development which matters. Let us for ohe

moment examine patterns of technical evaluation in Tanzania in the last ' '
few years. In the field of agriculture the tendency has been to mechanxze,

great increases in the use of artificial fertilizers (therefore a fertilizer
factory is being built) pesticides (research in Pesticides is heing conducted
by the East African Community at Arusha), Agricultural implements and machines
(A factory- has been built to manufacture hoes and ploughs); all of which are

direoted specifically to the local problems. .

■ In the field of public health, an adequate medical science has been- ;
sought, therefore a Medical faculty at the University of Dar-es-Salaaan has
been established only two years ago. Moreover, the good medical services-
and the latest drugs cannot do much till the whole life Of the-masses is
^proved. This improved hygiene, housing and water supply is supervised by
the Ministry of Healtn and Social Welfare. Further; the-Botany Department
at the University.of Dar-es-Salaam in collaboration with traditional meda-
cinemen are examining traditional drugs and medical pratices and their.:'.,
effects, positive or negative, upon Tanzanian development.- ■

■ Services offered by Geography, Physics and Mathemat"«

SSSSSSS
group in Tanzania.

The writer thanks the Economic Commission for Africa and the United
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technology because his paper reviews improvements, management and innovations

in a short period of about a decade. If this paper has provoked discussion

he will be glad to admit that he has achieved his goal*
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