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Endogenous Capacity Building in Science and Technology
in gh& African Region

=2

_ Introduction

Endogenous Capacity in Science and Technology is' essential for
the socio-economic development of the African region. One of the
_main reasons for the underdevelopment of the region is the low level
of scientific and technologxcal capacity and an 1nadequate development
_ and application of science and technology. Though there has been
4a growing awareness of the -crucial role of scxence and technology
in the development process, this awareness has not been matched by
adequate allocation of resources ta this area in the past decade,
because of the 'international climate and ' the economic crisis which
.most African states are facing. The few countries that have invested
_;1n endogenous capacity building have succeeded in 1mprovxng the living
fconditlons of their people. but such success stories are few in the
'Afrlcan panorama.,

Endogenous capacity building implies the building up of both
human capability and institutional infrastructures, besides setfing
up suitable mechanisms for policy formulatxon and lmplementatlon at
'the government level. ngnxfxcant efforts have_ been deployed in
the African region in all these areas, but their impacts on socio-
economic development have beéen marginal for the fulloWlng reasons:

: _(a) Science and technology have been construed as high level

scientific research and manpower training, while the appllcatlon of
available, off-the-shelf, science and technology "has been ignored.
This has greatly affected the funding of science and technology.

(b} There has been little effort to apply research results and
‘flndings to local development, and no mechanism has been created for
the commerc1allzatxon of research results.

] (C) The private Sector, the stake- -holders 1like the bankers,
entrepreneurs, consumers, etc, have nut been involved .in the uraw1ng

3 up of a scxence and technclogy programme in a country.

(d) Scientific and technological research and development
pricrities are not always in line with the country's priority needs.
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(e} Scientific aﬁd’ technical education 'at primary, secondary
and tertiary levels are not in tune with the requirements of modern
S+T developments, and a scientific culture is not present;

(£) Incentives to scientific and technolcgical personnel, and
to developers, users, and entrepreneurs, who can commercialize
technology products, are general;yl,missing.: New leg%slations are
requlred. ko ' ' '

Because of these, and many other factors, endogenous capacxty
buildxhg in Afrlca has not been able to ccntrlbute adequately to local
development, in as much ‘as . even the baslc needs of the peuple have
not been met’ after over two decades of lndependence.'

\

A Natibnal Poliqy Meéhanisms fbr'Endogénbus capacity'bui;ding

‘‘Phe’ basis “for sound endogennus capaCLty bu;ldlng ‘is the presence
ef apptopriate p®11c1es at naticnal 1eve1. Such pol;c;es should emanate
”‘rom concernéd groups within the government, acting w1th;n the framework
of policy-making bodies where the public and the private sector join
hands with scientists and technologists. Most of the countrles in
the region have polxcy-maklng bodles for science and Lechnology. Their
main functions include' the CL-Odantlon of science and technulogy
Cactivities at national level, the prxorltlzatloﬂ vf research apd
development projects, tne search for funding and the bupport of R+D
institutions, ‘and general y the promutlon of science and technology.
As such they have both advisory and executlve functions. However
these functions are not always supported by adequate funding in view
“of the cross- sectoral nature of science and technology, the involvement
of many mlnlstrles deallng with sectoral research and Jevelopment.
and the stress on'’ rese rch and training rather than on application
of S+T for development. '

Whlle 1n some countrles the pollcy maklng bodies are attached
“to speciflc ‘ministries like those of higher education. and research,
or the planning ministries, in a few they ‘are directly under the
stewardship of the President or the Prime Minister. In these latter
cases, the chances of sucess are higher because  of the 1mportance
given to this fxeld,ﬂ anu because resource allocatlon becomcs easier
when the President or ‘Prime-Minister himself shows an interest in
the activities. i

The French séeaﬁihé 'states have stressed more on scientific
research and training than on technological research and develcpment.
They have therefore produced scientists of high calibre, who have
unfortunately not found the proper outlet through infrastructures
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that could retain them, and have often left their countries for better
climes. The situation®' is slightly better in English speaking states
of Africa where the setting up of small and medium scale industries
have enabled ‘the trained scientists and technologists to find their
feet, though even here there is room for improvement.

One of the priority tasks of the science and. technology  policy
making bodies is to formulate explicit science and technology pclicies
and plans, and to integrate these policies and plans in the national
socio-economic development policies and. plans. This task has been
achiesved by only a very few selected countries in Africa, and therefore
still remains a priority in the area of endogencus capacity building.

Recent studies, conducted by Atul Wad and Radneor (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 in the fcrmation of science and
technology policy-making bodies in the period 1973-1986. This table
has been compiled from table I (3).

Considering dJdifferent sectors 1like agriculture, medicine,
~industry, environment, etc, the overall number of policy making organs
was 69 in 1873, and increased to 197 in 1986, 128 new policy organs
were established. The number of ministries responsible for national
~ science and technology policies increased from 5 in 1973 to 18 in
' 1986. However, only few were actually Ministries of Science and
Technology. The portfolio for science and technology has changed
hands rapidly in a few countries ~Kenya, Tanzania, Senegal, etc. This
is principally due to the multi-sectoral nature of science and
technology where many ministries have activities din science and
. technology and do not want to be controlled by one particular ministry.
. Tanzania has moved from a National Scientific Research Council under
. the Ministry of Economic Affairs to a National Commission for Science
and  Technology chaired by the President. ECA studies have brought
out that because ¢f the multi-sectoral nature of Science and technology,
it is best to have any co-ordinating mechanism for S+T placed under
the President himself, or the Prime Minister. This 1s the case in
a few rapidly industrialising countries (N.I.C) of South-East Asia
and the Par East, where sciente and technology have been able to
contribute immensely to rapid socio-economic development.

Though the tables I and II show a positive trend in the growth
of science and technology policy-making bodies, they do not in any-
way bring out the effectiveness of these bodies which have been biassed
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towards research, and have given little artention to the application
cf science and technology.

i

Devélogmeﬁt of human resources in science’ and techiiblogy
i : fid

Apart from a few countriess like Botswana, Cameroon, Libya, Malawi,
fﬁhana, gagbiq'anﬂ Swaziland, there is a dearth of adequately qualified
_manpower in the whole African region for ' science and technology
development and application. Even in the above citedcbuntries, the
highly t;ained‘manpower in S+T have not had the opportuniuvy: ito occupy
themselves gainfully in the abhsence of infrastructure for
commercialization of R+D, and a strong private sector invalved in
R+D. This has led to brain-drain and a loss to the countries.' i :

Educational policies are often such as to concentrate either
on bhasic education or high level specialised’ training, forgetting
the middle-level technicians SO essential - for “any ~industrial
development., It is recognized that for every engineer trained, :there
should bhe at least ten technicians trained. Then only the engineer
can do his job properly; otherwise he ends up as an administrator
or manager, and actual engineering and technological development suffer.
The infcrmal sectoxr is the major contributor to producticn >f goods
and serxvices in most African countries. This sector unfortunately
-employs mostly unskilled or Semi-skilled craftsmen and technicians.
Engineers keep away from them because they feel ‘it is'mot up to ‘their
standard of education. Skilled technicians are lacking, and the whole
sector suffers from input from qualified pecple who ~eduld contribute
significantly in the innovation process so essential for the improvement
of products from this sector.

At the secondary school 1level, the sciencz labcratories are
generally ill-equipped for practical classes. S the pupils cannot
grasp fundamental principles of science properly for they are not
given an opportunity to handle equipment and experience things through
experimentation. Host of the school laboratory equipment is imported
and with rising cost, the laboratories are unable tc replace old,
out dated equipment which are still utilized for class demonstration.
The need tc manufacture school science equipment at naticnal and sub-
regional level to meet the demands of the region has been stressed
on multiple fbra, but uWp to now there is not a single manufacturing
institution able to satisfy even its own natiovnal needs. There 1is
an urgent need for policy initiatives, programmes and projects in
this field.
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Engineers trained in universities and polytechnics are rarely
ablé to have proper practical training in almost all African countries,
£or there 1is a dearth of industries where they can acquire such
training. 5S¢ actual engineering work sutfers for they are unable
tc  apply their thenretical knowledge preoperly. There has been
suggestions for creating a few sub-regiocnal production cum training
centres where engineecring graduates could have engineering practice.
There suggesticns have remained on paper because donors have not been
forthcoming to fund such projects essential for scientific and
technological manpower development in the region.

There is a general need to dovetail a country's educational policy
with its science and technology policy. Primary, secondary and tertiary
education should lay more stress on science and technology, and
university curricula should aim at giving diplomas and degrees in
subjects relevant to the country's priority needs before embarking
on long-term development needs. It is unfortunate that most institutes
of higher learning in Africa are training an elitist class that goes
further and further away trom the grass roouts, and contributes little
to socio-economic development ©of the masses. This should in no way
hamper the training of people able to keep abreast with international
scientific and technological progress.

The number of scientists and engineers trained in most African
countries is far less than what is needed for basic development. In
terms of numbers per million inhabitants, most countries in the region
have abcut one third of the corresponding figures in Asia and only
3% of the level in Europe (4). The actuwal figures for a few selected

cuntries are found in table 1III. It is noted that figures for
technicians are not available in the case of most countries. From
the available data, the training of scientific and technological
manpower for the region is an issue that deserves high pricrity in
a country's agenda, and adeguate rescurces needd to be allocated for
this.

Funding of Science and Technology

The R+D expenditure as a percentage of GNP, and the classification
of countries according to the number of S+T personnel per million
of population is shown in table 1IV. The table also shows the situwation
in developed countries.
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It can be seen that most African countries, 21 of them, spend
less than 0.2% of their G.N.P. in R+D activities. 15 countries spend
between 0.2 to 0.4% of the GNP, while 7 countries spend between 0.5
and 0.99%, as of 1980. Recently a few countries, including Egypt,
have met the target of 1% of their GNP Marked for S+T activities,
as per the Lagos Plan of Acticn. These can be compared with what
the developed countries spend on R+D, where in many case they go far
above 2% of GNP. :

African countries have not been able to meet the target of 1%
of GNP in the eighties because of the adverse and critical economic
lcondition they are facing. Inadequate funding cf S+T activities leads

‘to a weak S+T base, and a weak S+T base leads to inadequate application .

bf S+T to exploit the natural ressources, or to develop the country

through agricultural and industrial developments. The vicious circle ™

xcan go on for a while, unless African member states pool their resources-
ﬁogether through cooperation, and decide to adopt policies that ‘can’
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 Rescurces

It is not only enough to have adequately trained manpower in
S+T, but it is equally important to retain such manpower. The best
trained people are attracted by bhetter 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 toc have policies that can offer the incentives necessary

to keep the trained manpower.

Unfortunately such policies are absent, or, if present, are
not implemented preoperly. In most African Universities, scientists,
and engineers are barred from undertaking outside work. Consultancies
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 or the public sector and prefer to join the private
sector. In other countries the easiest way out is to emigrate to
more favourable climes. The solution to this 1is to have policies
and programmes to provide the trained people with genuine careerxr
prospects backed by healthy 1living and working conditions, and
recognition within the community. This recognition will make the
scientists and technologists feel socially useful and integrated and
thereby enhance their capcity to contribute to local socic-economic
development.
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olequate  working and  living  environment for scientists and
technologists demands higher  govérnment input in terms of funding.
hpart from a few French speaking states ©f West AFrica which receive
external funding for R+D, 1t is a characteristic of most developing
countries in Africa that nearly 100% of the funding comes £from
government, the major employer of S+T personnel, Where as the
contribution of the private industrial sector to R+D in developed
countries 1is over 50%, in developing countries this is marginal.
Naticnal S+T policies should favour the input of the private sector
to R+D, and this can only be achieved if government legislates in
favour of reducing taxes against the private sector. So the management
of human resources for S+T goes hand in hand with the management of
rundlnq for S+T. 1

Measures to promote rescarch and development

Few countries in Africa have enacted adequate légigiations to
enable the private sector to contribute to R+D (5) Such legislations
should favours

(a) Cost and risk reduction incentives, including financial,
fiscal and institutional incentives.

(b) Post R+D incentives aimed at aSSLStlng the commercxallzatlon
of and market development fo R+D results, whether new
products or processes; :

3 '
i :

o~
¢]
s

Sfatd*ory incentives such as prov1slons to allow firms to
form research associations.

Financial incentives include Ilow-interest lending programs by
national banks and government commissioning R+D activities to private
sector, Fiscal incentives include various types of tax deductions
on campanies undertaking R+D activities, accelerated depreciation
on R+D investment and reduction on capital gains tax of venture capltal
campanies. Institutional incentives help the settlng up of National
Research and Development Cooperations that are responsible for financing
the development o©of new technologies for industrial applicatibn and
for commercializing research results from vresearch institutes and
universities. This also includes post R+D incentives to manufacturers,

adopters and users of new products and processes who need favourable
financial and fiscal incentives.
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Co-operaticn in the field of S+T in Africa

One of the main features of on S+T policy is the need for co-
cperation with a wview to make optimal use of available resources,
and with a view to enhance the development and application of science
and technulogy.

Inter-ministerial co-cperation at the national level is enhanced
by the existence of structures and mechanisms that can enable the
S+T community to mix and share experiences in their Jdifferent fields.
The existence of National Unions for Science and Technology can go
a long way in fostering such cooperation., As 2 nuon-governmental
body this can unite scientists and technologists at ti:: national  level,
and sponsor such activities as the community demand. Such unions
are not common in most African countries, though 'a: few do have
associations, for the advancement of sciences. Scientists, technologists
}ané enginecers can join hands and c.cperate for the national good through
national unicns for science and technology. ‘ ;

At the sub-regional level cooperation in the £fieid of science
and technology exists through the different sub-regional economic
groupings. These are the CEAO, Communzuté Eccnomique de 1'Afrique
de 1'Ouest including seven ccuntries of West MAfrica; the CIEAC,
Communauté Economique des Etats de 1'Afrique Centrale, including ten
French speaking countries of Ceantral Africa; the CEPGL, Communauté
Economique des Etats des Pays 'Qes Grands Lacs, including three
countries around the great lakes in Central Bfrica; UDEAC, Uniocn
douaniére et économique de l'Afrique Centrale, including six countriesg
ECOWAS, Economic Community of West African States; including sixteen
countries: SADCC, the Southern African Development Co-ordinztion
Conference, wich o countiies of BSouthecrn Jlrica, and ieceutly the
PTA; the Preferential Trade Area including eighteen countries of Eastern
and Scutbern aAfrica. Efforts are being made to create a PTA for the
North Africah ‘sub-region. In all these sub~regional groupings some
cc-operative projects in the field of science and technology are being
implemented. What is missing is a sub-regional policy for S+T in
each sub-region. The UN Economic Commission for Afriea has set up
five sub-regional working groups of the Intergovernmental Committee
of Experts for Science and Technolcgy Development (IGCESTD), which
meet and implement projects bearing sub-regional dimensions.

At the regionai isvel cooperation in science ana technology has
been taking place principally through the ECA Intergovernmental
Committee of Experts for Science and Technology Develcpment (6), which

meets regularly and decides on regional orientation of S+T activities
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in line with new developments in the world. Many specialized agencies
of the United Nations organize regional conferences, seminars and
wurkshops on specifiz themes in the area of science "and technology,
like the CASTAFRICA ~onferences of UNMESCO.

Specialized regional organizations and centres have been set
up undes the joint sponscrship of UN EBeopomic Commission for Africa
and the Organization of African Unity. These are:

(1} ; The Lfrican Regional Standaxds Organisation (PRS0}
(ii}  The African Regional Centre for Technology (LRCT)
(1idi) The Zfrican Regional Centre . for -~ Engingering Design and’

Hanufacturing (ARCEDEM) & 2l s

{ivj) = The African Kegional Remcte Sensing Council {(ARRSC)
(v) The African Regional Industrial Propercy Organization (ARIPO)

Two non-governmental organizations have been set up in the recent
past. The African BAcademy of sciences (AAS), and the Pan African
Unicn for Science and Technology (PUST). . There ave . a few scientific
associations at panafrican level, but they are not very octive as
thay heve financial prohlems. : f

Besides undertaking co-operative programs and pzojects  these
suh-regional fand regional organizations aAkso attempt to lay the
foundations for sound policies in the African region. Such policies; -
Unfortunately"axe still far from being clearly formulatéed and:
implemented, with the result that the ependence syndrome gets
perpatuated. Sub-regional and regional policies in  sciecace  and
technology should he seen as the firse. step in the direction towards
interdependent andd self-sustained development.

Policies and Political will

National policies that have nof emanated from a national debate
through popular participation concecrning scientifc and technslogical
development tend to be weak and lack pailitical support. In  those
countiries where national workshops and conferences have cen organized
to deliberate on S+T issues that could form the basis for S+T policies.
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sound policies have resulted, and their implementation is aasier.
This is the case in Ethiopia, Nigeria, Ghana, Kenya . It is essential
to involve ' all the stake-holders with representatives from the
political, social; and economic milieux, including the researchers,
technologists, entreprencsurs, bankers and market specialists who are
aware of the realities in the country. National c¢onferences and
workshops are occasions when political commitment can e ensured by
having the political 1leaders participate at the opening and closing
sessions. :

In many developing countries of Africa there has been an
indiscriminate acquisition of foreign technclogies without regard
to possible implications for the future of naticnzl 5+T sfforts (7).
The public sector which is the main importer of technology, has favoured
the purchase of bhig and sophisticated ‘'turnkey' systems which"in no -
time, have degenerated and closed down. Such an approach has not
favoured local endogencus capacity building. Such would not have
been the case if accountability and popular public participation in
decision making had heen there and scientists and technologists had
taken a keen interest in influencing political decisions. :

Conclusion and recommendationss

’

Endogenous capacity building is the first step towards enabling
a country to stand on its own legs, with the minimum of dJdependence:
on external aid. It requires a strong political will backed by policies
and plans, the involvement of the private sectoer and stake-olders
in the econocmy, adequate financial support, apprcepriate incencives
through Alegislation to all concerned, institutional structures, and
co-operation at sub-regiconal and regional lzavel to optimise con the
scarce resources available. The fcllowing. recommendations are worth
considerings i,

1. Scienceand technology policies ars essential both for short term
and long term planning of socio-economic development having a strong
component of scientific and technological develcpment. Such policies
should be evolved thrcocugh popular participation of steke-holders,
namely the policy-makers, researchers, entrepreneurs, bankers, market
specialists and representatives of social scientists and the. public;
at national conferences or workshops on S+7T policy. and integrated
into national development plans. e o

2. - For 'an accelerated scientific and technolngical Adevelopment, the
involvement of both public and private sectors is essential in the
creation and running of infrastructures for research and development,
with emphasis on the application of science and technology and the
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commercialization of research results. The setting up of National
Research and Develupment Corporations that take vare of this, "should
be seen as a priority.

3. Fiscal, finaoncial, ainstitutional and other types of incentives
are necessary and ygovernments should provide such incentives to the
entrepreneurs and the local S+T community to encourage them in S+T
aétivities. “Universities should be liberal on allowing their
résearéheré to undercake counsultancies, and the Jgovernment should
provide healihy living and working environments and give due recognition
to local scientific and technological talents, with a view to aveid
brain <rain and encourage local development.

4. Ahy’ scunit S+T policy should encourage industrialization in the
context of a self-reliant and sustainable davelopment that prevents
perpetuation of a dependency syndrome (i) While heavy industries are
indispensable for long term objectives of restructuring the economy
and for building a technulogical and industrial base. the immediate
twin objectives of increased employment and adequate supply of bhasic
consumer goods can be met by cotage, small and medium scale industries.

5. investment in S+T capacities require the encouragsment oOf not
only researchers but ~also of engineering consultancy capabilities
and technical capabilities at the producticn sites. For sustained
and leong term technological sapacity building a selective disengagemant
of  the national economy from the global economy 1s necessary, though
the internmational community should continue to support African
endegenous capacity building for some time to cume. :

6. With the advent of new and frontier science and technology in
the' déveloped worli which is having a damaging impact on the value
of” African commodities, the worl? market price of which is plummetlng,'
African member states should enhance their sfforts to capitalize on
these new technologies hy increased R+D that <¢an enable them to
diversify their production and find alternative markets £or preocessed
goeods and materials. Particular attenvion 1s to be given to
biotechnology anl new materials technologies.

7. Member states should ensure that theirr 5+T policy should cater
for a proper regulation of technology imports hy suitable legislations
that encourage investors and local technology capacity that can handle
unpackaged technology.

B. A science and technology culture is still absent in the African
scene. The popularization of science and techaclogy using all availahle
modes of propagation- folk' dramas, folk songs, music, science clubs.
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audio~-visual channels. news-papers, exhibitions, etc has to be the
basis for such an S+T culture. Cultural dimensions have to be integated
in all S+T programmes and projects in order that they can be effective,
and S+T policies should cater for these.

9. For an S+T policy to be effective, the S+T community should interact
closely with policy makers and politicians, and encompass in their
sphere of influence the political system and ths apex decision makers,
while still striving to maintain high standards in their S+T activities.
They should naot fight shy of local politics if they want to see their
views prevail.

10 Cooperation in science and technology should aim at enhancing
the development of domestic S+T bases through relevant training of
technical personnel. Sub-regional and regional cc-operation should
aim at safeguarding a proper market for goods and services generated
in aAfrica, and this requires sound sub-regional and regional policies
in science and technology. '

11. &frica cannot afford to lag behind in the area of scientific
and technological development. otherwise it will always depend on
the henevnlence of the outside world community to £ill its begging
howl when it is itself rich 1n natural rescurces. Science and
technology policies have so far not heen strong enough, and have not
enjoysd the peolitical support they need to redress the sad situation
prevalent throughout the region. A sense of commitment is required

from the entire S+T community who shoul? have the interests of the

common man at heart in order to be able to contribute their mite in
this world of stiff competition and unscrupulous market forces. Only
such policies and attitudes can favour the endogenous capacity building
in science and technology sc essentaal for overall socio-economic
development.,

e
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