
Distr.
LHU':!'ED

NRD/s~S/3 . 1 (ll/ 9 0
10 June 1990

. Origin31 ~ ~GLISH

UNITED NATIONS ECONOMIC COMMISSION FOR AFRICA

REPORT TO DB IN'rERGOVERHMEH'l'AL COMKl'l"flm
ON

BNDBGENOUS CAPACITY' BUILDING 1M SCIENCE
AND '1'BCBHOLOGY IN THE APalCAR REGION

Science and Technology soction
Na~ural Resources Division
June 1990



1. Introduction

Table of Contents

•• 0 ••••••••••• •••••••••••• •••••••••••••••

. .p~.~.
1

. 2.

3.

4.

5.

6.

7.

8.

9.

10.

National Policy Mechanisms for endogenous
capacity building •. . 0 •••••••••••••••••••••• It 0 6 0 • ~ ••••

Development of human resources in
science and technology •.....•••••..••.••...••••.•....•

Funding of science and Technology •••••••••••••••••••••

Management of human resources for S+T •••••••••••••••••••

Measures to promote research and development •••••••••••

Co-operation in the field of S+T in Africa ••••••••••••••

Policies and political will·················· ···········

Conclusions and recomm8ndations.~.~•• •••••••••••••••••••

Reference s •.•..•• 0 ••••••••••••••••••••••• 0 • 0 • 0 •••••••••

2

4

5

6

11

12

13

14

17



' NRO/ STS/ 3 . l (1)i/90
" ,

. , -# •

Endogenous Capacity Builqing in Science and Technology
, in Jh~'''Afdc~!k Region

, "

Introduction
,'"

Endogenous Capacity in Science and Technology is e aserrt.LaL for
the socia-economic development of the African region. On~ of the
main reason!!' for th~, underdeve topmerrc ()f the region is th~ , low level
of scientific and. ~echnological capacity and an ,.i n <;1de qua t e deyelopment
and application of ~, ~cience and te~hnology. ,Though, ; the~~ has , been
a growing awareness of the . crucial ~ole of ' 's c'i e nc e and technology

• . ' . • • I : ~ .; '; • " . . • : • '. •

in the development process, this awareness' has not been matched by
adequate allocation of resources to this " ,a r ea iI} , ,t;:he past decade,
because of' the ' : international climate ' and .'the economi~ crisis 'whi c h
most African states are facing. The few countries that have invested

",' iri~ "endoge no us capacity building have sucbeeded Ln. i~p~oVit:lg the living
:1' : cf~rid itions ' of their people, but such ~uccess ste>ries are few in the
') " ..,' , , ' , ' " '

'Af r i ca n panorama.

Endogenous capaCity building impiies" t~e building up of both
human capability and institutional infrast~uct,ures, besides ~etting

up sUit.~,ble' mechanisms for policy formul,ation and implementation .' at
,J ,: , . ' ' , . , I ' "

' t he government level. ' , Significant ~ffortshave , been de,ployed in
th~ African region in all ' these areas~ but their : impacts ",on socio-
economic development have bGen margin~l for the f0llowinq reasons: '. ' . . .. . . -, - . :

. ,
(a) Science , and technulogy have been construed as high , l~vel

scientific research and manpower training, while ~h~ applica1;.ion of
t av~ i lable , ~ff-the-shelf, science and technology has been ' ! ignor~d .
This has gr'eatly afftct~d the funding of science' 'a nd te?hnology. ' . '

(b) Ther,e has been little effort to apply

I
' f ~ndin~~ " ,t o Looa I , <1evei~t?~ent , and' no ' me~hanism
the commercialization of research results.

I ' ." . , . ; . . ' .

research results and
' - .

has been cre~ted for

:'

c"c" ; The pri~iite Sector, the stake-holders like the banxers ,
entrepreneurs, consumers, etc, have n~-)t ' baen involved .an the ;d r 'a wi ng
.' . , _ " ~ '; . ' • • . ' :' 1 :'" ... ":, ; I ~ I

u~ of a sc~ence and te~hnology programme ~n a country.

(d) Scientific and technological research a'nd development
pf.~orities are not always in line with ~~.e cO,,:mtryl,~ pr.iority n,eeds.
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(e) Scieriti"fic and technical education :a t 'p:d~~ry'; : ' secondary
and tertiary levels are ' not in tune with the requirements o f modern
S+T developments, end a scientific culture is not present;

(f) Incentives t o scientific and technological persQnnel, ' and
to developers, users, and entrepreneurs. who can commercialize
technology pn.Jducts, are , generally , missing. New legislations are

",
reqiIir~d" ,~.' " " : "'" , ' ;' : ' ' ," i " : ', ' ' : r;' , ' '

" : t " " : ,,' , " " ' ,

,Be ca uSe "6 f th~e'~~, ':iih d : many ot he r faFtors :; ', en,dog~np,u~.: , s:ap~qi,ty
:: bu'f,l d i'rig in -:Africa 'has ' nbt be~n' a'b'le to contribute 'a de qua t e l y to local
': 'de ve l o pme n t , :i n :.:is "Iriuch' 'b's : 'e'~en '-:' the ::ba s ! c ' ne~ds of ' th~ p~~'ple , 'h~ve
· :'no t be e n met ' aftEli ' ove r 't 'l10 decad~s of" ind~p~ncienc~'~ . r: , ..
: .' : . ., : : · f l ' ,' ' . : . ' . : f " : '-:"

Nati<:mal ' Polic Y Medharli~iits fh~ ' Endo9~ri'ous capacitv 'build i ng,~ , . . ,;.

: :" The ' ba:sis" ';for " ~6tiha endogen6'~'s , cap'ricity b~;i.laJ~g : ''is 'th'\!' pr.es~~~e
;:' 6 f zipph)pri~te P6licies at 'na tionu i " l e ve l' . Such P~)i~e'ies ' shotJ..ld 'em~na'te
,jC'f r om' cbncernEid ;gi bups within the CJover~ment, ' 'a c ting \;jit~';"~ 1;.,h~ ' fr,aIll~,WI)rk

of policy-making bodies where the pubH c and the p:dvate sect.or ' join
hands with acLent.Ls t s and tel:hnologists. Most o f t~w , counp;ias in
the region have 'po lic y- ma k i ng 'bod i e s for science and techn91ogy. ' Tl)!Z,ir

• I . ' • • . . ' " , '. , " ",. " • • I I • . ' ," • • . : .

main functiqns , include ' th,e ' c c - ocl i na,t i on of science, and t~c~,nolpgy

" act i~i ties ' At " nat~'~:)1'~a1 ,: ' i~Yel . the , ~ pi'io'ritiz<i~iu:: uf , ,r e s e;a r 'ch ~pd
development projects~" the search f or funding ap<] t.he s uppozt; o f HtD
inst.ituti()ns; ,. 'a nd ' ge ne r a l l y the promotion ~-)f , 's c i ,e pe e and , te~hnology .
As such they :ha ve ' both" advisory an'd 'e xe cu t.l ~efunct.ions. However
these functions are not always supported by adequate funding in view
of ' :t~~ cross-sectoral nature of ' s c i e nce and 't~chnology, the in~plvement
of " mariy miriistries " dealinsj with sectora'l research and dev~i~pmen,t,
and the stress on "' : re's G. (~~ch and trainin'g rather than em application
of S+T for development. " , ,

I.

'While an some countirLes ' t he ' policy mDking bodies are attaphed
" t o sped.fic ' nii n i s t r i e s ' l i ke those 'o f higher 6'ducation, and rese'arch,. . . ., . . . .'
or the planning ministries r in a few they ' a r e directly under the
stewardship o f the , ~res ident or t~e Prime Minister. In these latter
cases', the chances of sucess are , higher because of the , ,i mpo r t nnce
given to this field / ; and because' 'r e s Q1.i r c e a'llocationbec~~les easier
when the President ' 'c;:r '' Prime-M'ini~t.er himsel'f 'shoi.,s uri : iJi't:erest in
the activities.

~ ; " " : ! .;) . .:

' The French ,. si)e~E~g ' S1:~ te s have stressec.l more on scientific
research and training than on technological research and development.
They have therefore produced scientists of high calibre, who have
unfortunately not found the proper outlet through infrastructures
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that c ould retain them, and have o f t e n left their countries for better
climes. The situation" is slightly better in English speaking states
of Africa where the setting up o f small and medium aca Le industries
have enabled "the trained scientists a n d technologists t o ' find 't h e i r
feet, though even here there is room for improvement.

One of the priority t asks of the science and . technology ..policy
making bodies ~s to formulate explicit science and ~echnology policies
and plans, and to integrate these policies and plans " in the national
socJ.o-economic development policies and , plans. This task has been
achieved by only a very few selected c ountries in Africa, and therefore
still remains a priority in the area of endo genous capacity building.

Recent studies, c onducted by Atul Wad and Radnor (1) and by UNESCO
(2) , indicate that by 1986 nearly twenty eight countries in Africa
had some form of multi-sector body for coordinating scientific research
and for policy formulation . This is shown in table I (3).

Table II shows the trends
technology policy-making bodies in
has been compiled from table I (3).

in the f ormation of
the period 1973-1986.

science and
This table

..~ .
Considering different sectors like agriculture, medicine ,

industry, environment , etc, the overall number o f policy making organs
was 69 in 1973, and increased t o 197 , in 1986. 128 new policy o r g a n s
were established. The number of mini:stries ·. responsible for national
science and technology policies Lncreaaed . from 5 in 1973 t o 18 in
1986. However r o n l y few were actually Ministries of Science and
Technology. The portfolio for science an9 technology has changed
hands rapidly in a few countries - Ka n ye, Tanzania, Senegal, etc. This

. . ' , .
is principally due t o the multi-sectoral nature of science and
t~chn(11ogy ,whe r e many ministries have a c t. Lv t ties -i.n science and

, I ' " t~chnology and d o not want to be c ontrolled by on e p a r t.Lcu Le r ministry •
., Tanzania has, moved from a National Scientific Research Council under

. I th~ Mi~istry of Ec onomic Affairs to a Nation,"),l Commission f or Science
and . Technology chaired by the. President. ECA studies have brought
out that because o f the multi-sectoral nature o f Science and technology,
it .i s best t o have any co-ordinating mechanism f or S+T placed under
the President himself, o r the Prime l'tinister. This is the case in
a few rapidly industrialising c ountries (N.I .C) o f South-East As ia
and . the Far East, where science and technol:..>gy have been able t o
contribute immensely t o rapid s ocia-economic de ve lopme n t .

Though the tables I and II show a positive trend in the growth
of science and technology policy-making bodi e s , they do not in any­
way bring out the effectiveness o f these bodies which have been biassed
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.t Qwa r d s research, and have given Ii ttle att e n t iun to the application
c·f .sciidn8e '.:ind t.echno Loqy,

; n .;, ". ~ J ( •

~.' ! . ~ . ,

: l'J .~ . . , . i . ' " , .
Development ·o f 'h um~n resclUr·ces in science' iJi1d te~t1bli;)gy ,

. J ' •• ,' . , ,n-J

npart from a few 'countri8s like Botsw~n~r Cameroon, ' Li bya , Malawi,
, cf hiJno" ~n~b,ia. an(~ swe z i Land , there is a deazt.h o f adsqua tely qualified
, manpowe r iri ' "t he whole l\f :ci c a n regi<m f ur ! science ' and technology
' d e v e loLJr;ts rit ' ' ~nd ~~)pli cadon . Even' in the abOVE:: cited. ,:,cbuntries. the
highly trdi~ed " ~lanp0wer in S+T have not; had the o ppor t un h y -- rto occupy
j:.nemselv~~ ' gi:<infully 1.n the ahsence of infrastructure for
cornmer c iaLi aat.Lon of R+D, und 'a strong private sector:-- invol:'\,-ed in
r~+D. This has led to hrain-dr '.\in arid a Los s to the countries. ' f i : " .'

-
Educati0nal p 8 l i c i e 3 are 0 f t e n such as t o concentrate either

on be s Lc cducnt.Lon o r high level specialised ; ' training~' ,' f o r ge t t i ng
the mi ddle-level ; technicians s o essential ' f or 'a ny ' industri ~ l

development. It is recGgniz-sd that f er every eng'ineer : trained, :t he r e
shoul.d be at Lae st; ten t.e chnf.cLans tr-.-line3. Then only the engineer
c.:10 ' do his j o'b p rope r l y ~ i) t h GrI" i s € he ends up a s , an. a.¢mini5tr<:ltor
o r manager, and a c t.ua L engir,eer'ing and technoH)gici11 development suffer.
The informal sector in the major corrtr Lbut.oz' t o production ,".Jf 'loads
and services in most African countries. This sector unfortunately

. employs mostly unskilled o r: semi-skilled craftsmen and ·'t e c hni c i.:m s .
Engineers keep away from t.hem because they feel ,i t is ' ~not up to ·t he i r
standard of 'GJ u ca t ion . Skilled t.echnLc Lans nre lackin9~ and the whole
sector suffers from input froin qua LLf Led peopl.e whG,;,<i:dlUlc1 contribute
significantly in t he innovtltiun process so essGntial for the improvement
of products from this sector .

J~t the secondary school level. the science Laborat.or Le s are
generally iIl--equipped f or pract.LcaL classes, s ~) the pupils cannot;
grasp fundamental prLncLpLe s o f sci.ence pz o pe r Ly f or they are not
given an opportunity t o 11;'10<.116 equipment and exper i.cnce things -t.h z ouqh
exper imantzrt i.on , Host o f the school La bo r a t.o.ry equipment is imported
and \'lith rising cost, the laboratories are unable t o rerluce old,
out dated equipment which ' are still utilized f or class demonstration.
The need 'c o 'ma nu f a c t ur e achool science equipment at national and sub­
regional level t.o meet ' the demands o f the region has been stressed
on multiple fora , but; rip" t o n0W there is not a single manufacturing
institution abLe t o satisfy even its own nativnal needs. There is
an urgent need for policy initiatives, pro grammes a nd projects in
this field .
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Engineers traine.d in universities and polytechnics are rarely
able' 't o have pzo pe r prdcl..icdl t.raining in almost all African countries.
f or the.re is a :-!e a r t h o f industrie.s where they can a c qu i r e such
training. So actual engine.e.ring work suffers f or they are unable
to a pp l y their. the0re.tical knawledge properly. There has been
suggestions for creating a few sub-regional production cum trnining
centres where enginee.rinq grn(luates could have engineering practice.
There suggestions have. z ema Lned . em paper hecause donors have not been
f orthcoming t o fund such projects essential for scie.ntific and
techn::>logical mnnpower development in the re'Jion.

There is a general need to dovetail a country's educational policy
with its science a nd technology policy. Pri.mary: secondary and tertiary
education should lay more stress on science and technology, and
university curricula should aim at giving diplomas and degrees in
subje.cts relevant to the country I s priority needs before embarking
on l ong-term dev~lopment needs . It is unf0rtunate. that most institutes
of higher learning in Africa are trainin~ an elitist class th3t goes
further and f urt.he r m'lay from the grass z oot.s , and contributes little
t o socio-economic development o f the masses > This should in no way
hamper the training o f people able t o keep abreast with international
scientific and technological progress.

The number of scientists and engineers trained in most African
countries is f ar less than what is needed for basic ,}e ve l opme n t . In
terms of numbers per million inhabit.ant.s , most countries in the region
have about one third of the corresponding figures in As~a and on l y
3% of the level in Europe (4). The actual figures for a few selected
c ountries are f ound in table III. It is noted that figures for
technicians are not available in the case of most countries. From
the availalJle dat.a , the training of scientific and technological
manpower for the region is an issue that deserves high priority in
a courrtry I s agenda, and a dequate r e s ources nee(1 to be allocated for
this.

Fundinq of Science and Technology

The R+D expenditure as a percentage o f GNP, and the classification
o f countries according t o the number of S+T personnel per million
o f population is shown in table IV. ThG table also shows the situation
in devalol~d countries.
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It can be seen that most African c ountries, 21 of them, spend
less than 0.2% of their G.N.P. in R+D activities. 15 countries spend
between 0.2 to 0.1}% of the GNP, while 7 countries spend between 0.5
and 0.99%, as of 1980. Recently a · £e\o1 countries, including Egypt,
have met the target of 1% · of their GNP ~tarked for S+T activities,
as per the Lagos ' Plan .. at', Action. These can 'be compared with what;
the developed countries spend on R+D, where in many case they go far
above 2% of GNP. i

I
i

African countries have not been able to meet the target of 1%
.of GNP in the eighties bacause of the adverse and critical economic
!c ond i tion they are facing. . Inadequate funt:ling of S+T activi ties leads
;t o a wea.k S+T base, and a '1eak S+T base leads t o inadequate application ' ,::
I . ':0 £ S+T to explo.1. t the natural xe saources , or to develop the country
't hrouqh agricultural and fndustrial developments. The vicious cdrcIe":
xian go on for a while, unless African member states pool their resources · ':/'
:t oge t he r through cooperation, and decid.e to adopt policies that 'oa n " :
ienhance such cooperation. : Reliance on external aid cannot solve
the problems, all the more since such aid is going : to be scarcer in ,.
the days to come.

Management of Human S+T Res0urces

It is not only enough to have atlequately trained manpower in
S+T, but it is equally important to retain such manpower. The best
trained people are attracted by better salaries. better living and
working conditions and better . prospects for personal professional "
improvement in the more developed countries of the west. Hence it
is essential t o have policies that can offer the incentives necesaary
to keep the trained manpower.

Unfortunately such policies are absent, or, if present, are
not implemented properly. In most African ' Universities, scientists,
and engineers are barred from undertaking outside work. Consul tancies
are not encouraged. Even if consultancies are allowed, the bureaucratic
hurdles and the percentage that goes to the University tend to frustrate
the enterprising scientists and technologists. In countries where
the private sector is fairly well estahlished, these people leave
the university o r the pubLi.c sector and prefer to join the private
sector. In other countries the easiest way out is to emigrate to
more favourahle climes. The solution to this is to have policies
and programmes to provide the traineG people with genuine career
prospects backed hy healthy living nnd working conditions, and
recognition within the community. This recognition will make the
scientists and technologists feel socially useful and integrated and
thereby enhance their capcd, ty to cont.rLbut;e to local socio-economic
development.
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i ,,: e qu.'\ te \·I '~· .rki r:.g o.nd livin'J environment. f or. scientis ts a nd
technologists demands higher ' government input in terms of funding.
1'.pi1r t f r om a few French s peaking sta'te,s o f \¥e s t I~F:cica wh Lch receive
external funding f or R+D, .it is a cha.r'ac t.e r Ls t Lc o f most de ve lop i n g
cuuntries in Africo. thClt nearly 100.% pf the funding comes from
'Jovernment , the major employer of S+T personnel . , Where as the
contribution o f the pr i va t e industrial sector t.c R+D in developed
countries is o var 50 %v in dev eLopi.nq countries this is marginal.
National S+T po Li.cLe s should f avour "' t !:le input of the private sector
to R+D, and this can o n l y be achiev'ecl if government legislates in
f a vo uz o f reducing t axes aga i n s t the pr i vat.e sect.or , So ' the management
o f ..human resources f or S+'f g o e s hand in h and with the 'man a ge me n t of
funding f or S+T.

Measures t o promote research und development

Few countries
enable the private
should f avGur:

in l.frica have enacted adequate li;·g':i.;~'i.itians t o
sector t o contribute t o R+D (5) Such legislations

, .

. . t· . (a) Cost a nd z Lsk reduction Lnoent Lves , 'i 'ne l ud i ng financial,
fiscal and lnstitutional 'incentives .

.::..".

I, '

Past R+D
v f and
product.s

incentives aimed at assisting thG commercialization
mark~t de ve l o pme n t f or R+D results, ~h~th~r new
o :r; " p:r:oce s s e s :

..~ :'

. . r,
(c)St.~tutor.y , :tricenti ves such as provLs Lona to allow firms to

f orm research associations.

Financial incentives include l ow-interest lending programs by
national banks and government c ommfs s LonLnq R+~ activities to private
sector. Fiscal incentives include . various types of tax deductions
on campanies undertaking a+D activit~es, accelerated depreciation
on R+D investment and reduction on cap i ceL gains taX' o f venture , 'c a pi t a l
ccmpande s , Institutional incentives help the s'e:tting up of N~tional
Research and Development Cool~rutions that ure responsible for financing
the deve Lopmant; o f new t Gchnc·logies f or Lndus t r i.al applicatlon and
f or cowm~rcializing research results from research institutes and
universities . This also includes post R+D incentives to manufacturers,
adopters and users o f new product~ and processes ,who ' need 'f ~'~~urable
financial and fiscal i n c e nt i ve s . " .
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,f..2- 0..I2,er-:lti t?n .in 't:~__Jiel..cL S2.L.§_"!:" T in f'f ri~iJ.

One o f t h l; me f.n fe,1tures o f ·~, n S+T p o l.i.cy is the n l'l e r! for c o­
o pe r a t ion with a TJi c '" t e' ~~ :·. ] · : c ._)p~: ima 2. U D C D r: ,'lvn i ).,J.b l e r e s our c e s,
and with i) vie,,] t o enhan ce thG J e ve l o pme nt an.I application of ecIence
i".nd technology.

Inter-ministGrial c o -rope xa t.L on at the national level is enhanced
by the existence o f structures and mechanisms t.h.:J'C. can enable the
S+T community ' to mix a nd share exper Le nces in '.:he i r d i f f e r e n t . fields.
J'he existence o f Natiufl ,"11 Unions f or Science a nd Tech~ol(..Jgy can go
a l ong way in f ostering such cooperation. As a non-gover~~ental

body this c an uni te scientists and tech' lolo-::iG \.: ~, c t j::-:" national" level,
a nd sponsor such a c t Lvi ties as the cOITL'TlUni ty . de ma nd . Such unions
are nO'I: common in most Af r i c a n countries, though ,' a ' f e w do have
associations , f CJr the nJvancement o f sciencs s , soien t Lats , technologists

. ,a n<-'! engineers 'ca n j oin hands a nd C , , (;p€~iJ.te f ,.'r t h'e ' na t.Lona l, guod through
'mi t i ona l uni ons f ur sci ence a nd technology. '

At t he 5ub-reqiunal level co ope r e t.Lon ;;"n the fieid. o f science
a nd technolugy Gxi s t s thruugh the ; di f f e r e nt . suh-~egional economic
groupinfls. These are the CEAO , c ommune ucd Economique de I ' Af r i que
de 1 'Ouest including seven countri es o f ~'1n s t i\frica : t he CZEAC ,
Communaut.d Ec onomique des Eta.ts de I' l~fri que Centrale. including ten

.' French speakfng .c oun t r-a.es . o f Cen·tl:~1 .i. l' f r i c a : the CEPGL, Communautid
Ec onomique ~es Etats d e s Pays ':'1.65 Grand s Lacs , including three
countries a round the 9 r e a t lakes in Central Af r i ca : UDEAC. Union
douan Lars at ec',)nomique de I ' :\frique cent.ra Le , includin; six countries:
ECOWAS, Econom:i,c Community o f We s t Afr ican Sta t .es; i::cluding sixteen
c ount.ries r SADCC , the Southern African Deve.lopment Co-o ::-c1in;:t.ion
Conf e r a noe , ·,,yi ~ j" c;. c cun c r i.e s o f S,'j l, U, ,,,, T,, ","::.:.':!.. -::a i i:m.J .L .::c..: '::u l:ly the
]?Til r the Pre. ferential Tra de Area including ei ghteen countries u f Eastern
a nd Southern . l',f ri c ..'l . Eff0~ts a r e bei.!l'} m,:!c1e , , ~:. :) ·::r e a t e. . u PT1\ f o r the
North African sub-regi<)n . In ,3.1 1 these su!J-re9ic<nal g roupin g s s ome
Co-()p~·ratl.\,,~ p r ojects in the f ield o f s cilE:nce "m el .t e c h n o l o g y (i r e b e i ng

implemented., Wh nt is missin'] is ~ s1..1!J-region~l policy f (")r S+T in
e aoh SUb-region. The UN ECOnL)mic Commission f ,:Jr Africa has s et up
fiVE sub-reg ional wor king gr o ups o f the Interg ::;.v.::rnrnental .Committee
o f Experts f o r s ca.cnc e a nd Technolu JY De ve Lo pmerrc ( r GCESTD) , which
meet and implement. pr o j e c t s be a r i n g sUb-regie,rial ,J j me h s i "ons .· .. . ...

At the regi.£.l.I~Ll6vel" c oo peration in s cience a no techno l ogy has
been taking place pr i n c i pa lly through . the. ECA Intergovernmental
c ommattee o f Experts f or Science a nd Technology Develo pment . (6 L which
meets regularly ond de c ide s on regional o r i.ent.e t.Lcn of S+T a c t i v i t i e s
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in line with n~w dEvelopm~nts in
of the Dnited Nations aJ:gani Zl;;

wurkshops on specLf Lc themes in
like 'che CAS'l'AFIUCl\ c onf e r e noe s of

the world.
regional

t.he area
UNESCO,

l·1ar IY speci:Q.lizGd agenci e s
conf'ezences , seminars and

of sci6nce:'~ :· an·:1 tec hnology .

Spe c i a l i ze J regional urgdnizationu and c entres have
up unde r the joint sponsozsbLp of UN E'.:~ ::>r. omi(; Comau.s s i. o n

and the O.rgani aat.Lon o f i\ f r i c a n Unity. 1'hese a .re :

be e n set.
f ox: ),f r i c a

( . \1. ..

(ii ).

.The Z;-,f r i c a n l\e.g1 0nal Standa.r ~~s Oz-jan i.se t Lon ( ;\j ~ SO )

·The l,f :r i c a n Req10nal Cantf.'~ f o r .Te ctm o l ogy (l';.:\CT )

(iii) The ~frican Regional
~mnufacturing (;illCEDEH)

' . ~ .:: ,: ~ .: "

f or a nd'

(i"; J. .' Tl1e Afr.i r::an Re g i.v na l Remote. S",n :;in g . c ounc i. I ( TtRRSC )

(v) Tho Af r i ca n Regi ona l Indu s t ria l Pr0pe ~ cy Or ganization ( M~I?C)

. .
Two non-governmental czqa n I zet.Lona hav« !:Je a n

pas t . The Af r i c a n P..cade my of sc i cnce o (1V,<S) ,
Union f Ol:" Sc i.erroe and (l'e c hn o l ogy (PUST) . . There

assoc i at.Lons . at pa.oafrican l evel, b ut they- are
thGY he.ve financial pxob Lems ,

~6~ up in t ho recan t
and the Pan Af r j.ca n
at:e . a few s c rentn.f Lc

not 'rery ' '.<:>I:: i 116 as

Besides undertaking co-operative proqzems and pr ojects tihese :
suh'-regional .a pO ::'Ggionc11 o .r-jand aa t Lons a l s o ~t tempt : :t o lay che
foundations for · sound policies i n thl; h b : i c a n re f,}'i 0 f! . Such policies;
Unf'or xunet.e Ly" axe still f ar f zom ~:: t:! i ng c Lee z Ly ffJrmulatec. and
implement.eu , \-lith the result thdt t.he ('le pe nde:n c e syndrome guts
pezpeuua ued , SUD"re g i ona l a nd .c~gione.l po l i c Le s in s c i.e ac a and
tec.hnology should. he seen as che firsl~ : ·st<;p in the dirl'=;ction covacds
interdependent and self-sustained deve Lopmerrc ,

Polic~es and ~olitical will

Nat..Lonal poLi.c i.cs tha t: have n•.)t emanat.ed from .1 national d e bati:!
through popuLa.r part.LcLpe t i.on c on ca rn i.nq s c Len t a f c and techn..'Jlogical
development tend to be weak a nd Lack po l .l. t.Lca I. SUI>iJOrt . in those '
count.z Le s where na t ional wor k sho ps a nd co n f e r en cus he ve 0Cl':n org,mize,.i
to del ibe:;~ate: o n S+T a s sues t.h a c could form th::.- basis far S+T policies "

. ,
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sound pol ieies have r a su.Ltc: r} , and the ir LmpLementatiun is aa"sier.
This is the casein Ethiopia, Nigeria. Gh~na, Kenya. It is essential
to involve ' all ' " t he stake-holders with representatives from ,' t he
political. social, and economic milieux. in~lu0ing the rese~rchers.

cechnoI oqds cs , Gntt"€prei'~eurs r bankers am~ :'li\ r.ke ': special ists who aze
,It..are: uf the realities in the courrtry , National ccnfe rence s a nd
workshops are occusLons when po.l LcLce I c ommacment; can be ensure c by
having the political Leade r s pe.r t.Lc i pat;e .:It the o pe n i.n g a n d ' closing
sessions.

In mnny developing countries o f Africa there has been an
indiscriminate acquisition of for~ign technologies without regard
to possible implicat:ions for the future o f nert i.oneL S+T eff c·:t'ts (7).,
The pub.l.i.c sector which is the main importer o f t.eohno Loqy , has fav~)ured

the purchase o f big and s oph i s t Lcecad I turnkey' systems which " in no '
time. have ciegenerate~~ and closed down. ' Such an approach , has not
favoured local endo~enous capacity buil~i~. Such would not have
been the case if n cccunt.abd Li.r.y and popuLa.r public participation in
deci.sion making had been there and sciontists and 'technologists had
taken a keen interest in inf luencing poLi,tical decisions.

Conclusion and recommendations:

Endogenous capacity buil.:1ing is the first step t.owaz'ds enabling
a country to stand on its 0\'/0 legs r with the minimum o f c1 e :,J€nde n ce '
on external aid. It requires .'l strong poli tical will backe(~ by policies
and plans. the involvement of the privnte sector ~nd stake-01 1ers
in the economy, adequate financial sUPP'(JI."t, a pp rop r i a t e Lnoen cLve e
t.hrouqh legislation to all concerned. institutiunal structures, an-I
co-operacLon at sub-regi0n<J.l and regional Lave I to o pt ami.se on the
scarce resources available. The f cl10wing . . recommendations are wurth

•

considering:
. , .,

1. Science andteehnology policies are essential Loth for a hor t term
and long term planning o f s ociu-economic ,_:e v e l c.r me n t hav.inq a s t r on q
component: u f scientific and technological J e ve l opme n t . SUCh, pol Lc i.e s
should be evolved thrc,ugh popuLe r participation of s'teke--huldersp
namely the policy-makers" r osea r cne r s " e n t rG i/.t"e ne ur s r b a nk e r s r market
specialists' and representutives o f soc i e I scientists and the , pUblic;,
at' national' - c ::mferences 0::: ..w r ks hQp s e n 5+'1' po l Lcy. and integrated
into national de ve l o pme n t plans.

2. ' For ' 'a n acc~lerateA. scientific em "'! techn':l~gicill ':!e ve l o r me n t , the
involvement of both public and private sectors is essential in the
creation and running o f infrastructures f :)r research and de ve l opme nt ,
with emphasis o n the appl i ce t i.on o f science and technolo'JY and the
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The se t t.i.nq
th!_~ t take c are

..
c~mmercializ ation v f rese~~ch results.
Re ea xch .,'lnd Deve,l ':) P!I\~,nt'. Co r pora t. Lo ns
be seen' a s a priority.

up
o f

of National
t:his r _. should

i
•

3 . Fiscal : f i.n unci.a L, ins,titut~,.mal a nd o t he r types of incent~ve s

are ne.ce s sazy a nd '::fov e r nme nt s should p r ov i.de such incentives co the
en1:repreneurs and che 1.,)c",1 S+T comnuni ty t :,l encoucaqe them in S+T
cid l:i v i t l e s : Universities shou1;'1. be , liber::!l o n a l lowi ng their
rase..:~'rche:rs" to unde r c a ke c ounsuLtancae s , and the 'Jovernment: should
provide healthy livinrJ and wo rk i.nq erivLzonmerrt.e and give ·:1ue reco':]nitillO
t o l o c al scientific a n ,1 t e c hno 1og i c .:ll t,~,l€nts , with u view to avoLd
br a i n d r a i n and encou r a ce l ocal de veLopmerrt .

4 . [ :ny' SCJul1 t1 S+T poLa.cy shouLd encouraqe Lndus t r LaLa za t.Lon in the
co n t e xt of a s~lf-rel .i.ant and su~tain~ble ~leveh)pment that pxevent.s
pe~petuation :) f it de pe nde n c y synnrome U J ) \~h~1e heavy industries a r e
indisI5ensilbls f or Lonq cecm ob j e c t i ve s -:d: ze a t.r'uc t uza nq the aconomy
an!.! £<) r - bil i l s i nq a technt:,loqictll and incust.rial ba s e , t he irtunediate
twin o b j ect i ve s o f .lnCre'lseJ employment an,::' Qc:e q ua t e supply of b a s i,c
consumer g·:>o(1s can be met h y :':::l.)tage, small i.1O-:1 medium scale Lndus t.r a.es ,

5. InvE:$trnent in S+'1' ce.pacLt.a.e e requ~:cethe encouragemen-t of. not
only researchers but also o f eng.lneerlng cunsultancy capabilitie~

and : tcichnical cnpab i.Li,ties'lt the pzoduc't.Lcn 51 ~es . ' For: 5115 ca ined
and "lorig term t.echno Lo q Lco I c apa c i t y Du i lu i WJ a sele..::tive disen,p.gement
o f . t.~e na t.LonaL e<.;onqmy, frOID the global economy is necessnry l t.houqh
the. ' intern~!-ion-:l1 ' community shuuld c on t i.n ue t o suppor-t i1f r i c ,'l0
endo gen0l\$ ' c i:'\pa c i t; y bui ldi ng f e,Ir some time t l.) come ,

6. With the adven t of new -::In '~l f rontier s cience anG technology a n. . ,
the" -:lE:veloperl worLl which is -ha v i ng a r1.r:lma fj i n g Lmpac c '..i n the vaLue
uf'" ,;frican commod Lt.Les r the worl~1 marke.t pr.ice of which is pIummetn.nq ,
Afr-ican membe r state.s shou I d enhance t.he i.s: e.fforts to capf.ta La ae on
these new technologies by increased R+D t ha t c a n end~le them to
d.iversi fy the.ir production and finel aLce rnacLve markets f or processed
~:ruods and macer La Ls , Pa r t.Lc u Lax at.tenti~m is to b e. given to
biutechn·.)logy un·.1 new mat.ezLo Ls i:e c hno lo::r i e s .

7. Member s c.aces should e.n auxe t ha t thel.L

for a proper regulation o f technology im ports
tha encourage Lnvestors ani l ocal technolo gy
unpackaged technology .

S+'1' policy should cater
hy suitable legislations
capacity t ha t c~n hanJle

&cene,
modes

B. A science and technology culture is still absent an t he ;\.frican
The pvpularization o f sc~ence and. t e c hno l ogy usin<] all availahle

of propaqa t ion- folk ' d r a ma s, f olk sonqs, mus i c , science clubs.
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audio-visual cnanne l s , news-ipape r s v exh.rbacrcns, etc has to be the
basis for such an S+T culture. Cultural ~limcnS J.uns have ~o be integated
in all S+T programmes and projects in order that they c an be effective.
and S+T policies should cater for these.

9 . For an S+T policy to be effective, the S+T community sho~ld interact
clcsely ~;ith policy makers and poLi t.Lc i ans , and encompa s s in their
sphere of influence the poLtt.a.caL system and the apex decision makers .
while stl.+l str1.ving to maintain high standarus in their S+T a c t i vi t i e s .
They should not fight shy o f. local politics if ~hey want t o see their
views prevail.

10. Coopera t.Lon in s c i.ence and t.cchno l.o qy should aim at enhancing
the de ve l o pme n t of dome s t.Lc S+T bases through relevant i:raining of
technical pe r sonneL , SUb-regional and regi~mal co-iope ra t Lon ahouLd
aim' ,::It safeguarcling a proper market for goods and services generatec!
in I-if rica, and this requires sound sub-regional anrl regional · Policias
i~ science and technology.

J.1. J:lf r i c a cannot: afford t.o l ag be h i nd in the area of scientific
and t.e chnoLoqacaL de ve l o pme n t.- otherwise- it will a l wa y s depend o n
the be ne vo l e nc e of the ou t s i.de world G~mmuni ty to fill i t s hegging
howl when it is i tself rich in natural resuurces. Scienc~ and
cechnoLoqy poLi.c Le s have so far not he e n st.rong enough, a !1~]· have .no t;
enjoyoac1 the po l i t i c a l support they need to redress the sad s Ltuation
pre ve Lerrt; throughout the region. i>. sense o f comma tmen t is require_ll
from the e n t i.re S+T community who should have the Lnt.eces t.s o f tile
common man a t heart 1.0 orde r to be a bl€ to cont.c Lout.e their · tni te in
this world o f s t.iff c ompe t a t.Lon a nd unscrupulous market f o r ces , Only
such po Li c aes d nd a tt.Lt.udes can favour the endo-janoue capacr cy bua Lda.nq
in sca.ence and technology so e s sentn.e I for overall sociu-econOloic
deveLopmen t ,
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