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THE CONTRIBUTION OF SCIENCE AND TECHNOLOGY TO AFRICAN DEVELOPMENT
I INTRODUCTION
There is a lively debate on the link between science and technology and economic development.  One view is that Athere is no theory of research, invention, innovation and diffusion that meshes well with existing (economic) models.  Hence, carefully testing the role of technology in economic growth is methodologically problematic.@(1) This view further contends that the direction of the science and technology link to economic growth is difficult to specify although growth correlates well with the growth of capital per worker and the expansion of skills.  The second view is that science and technology generate innovations.  Continuous innovation (technological, organisational, managerial) generated by learning entities have been shown to be responsible not only for productivity increases, but also for dynamic competitive advantage of firms, industries and nations in the unfolding global economy.  Economic development is seen as the result of this dynamic process.

According to this second view, the innovation process is nonlinear, multidirectional and is central to a complexity of factors which are each necessary but alone insufficient to bring about development.  When innovation is missing from the development process, development becomes unsustainable in the long run.  Because innovation has many sources, research and development expenditure (which has always been the focus of those attempting to measure the contribution of S & T to development) is only a small tip of the innovation iceberg.  Failure to recognise this fact may be responsible for the inconclusive results obtained from cross - country regression models which find a positive but statistically insignificant relationship between R & D expenditure and economic growth.  (2)

The second view is based on certain empirical facts that: economic development is a long - term process, and innovative activities have varying periods, and change is not instantaneous; the innovation process is characterized by uncertainty, risks and unpredictable outcomes; the change process is not always linear, nor unidirectional; and the behaviour of change agents (firms, farmers, individuals) is embedded in their history, organisational practices; strategies, and particular objectives; so that the same market signals can be interpreted differently by different change agents.

This second view ascribes much of the phenomenal rate of economic growth shown by Japan, Taiwan, South Korea, Malaysia, Thailand, China, Singapore and a host of countries in Latin America, to their harnessing the fruits of science and technology.  This is not to deny the absence of exact measures of the contribution of science and technology to this growth. More importantly, international competitiveness in increasingly being defined in terms of agility to access, learn, adapt, utilize and innovate from available technology.  Firms or nations that fail to innovate lose their competitive position.

In spite of the difficulty of precise measurements, there seems to be general agreement that the real difference between the developed countries of America, Europe, Asia and the Far East and the underdeveloped countries of Africa lies in their technological capability.  This capability has been defined as the extent to which countries, access, utilize, and create science and technology for the solution of socio - economic problems.  It is in this broad sense that we shall be considering the contribution of science and technology  to African development.

The rest of this paper is structured as follows: section two examines the S & T efforts of African countries both in the public and the private sectors.  Section three summarises ECA=s Science and Technology efforts in the last decade 1986 - 1998.  In section Four we highlight the most important contributions of the science and technology efforts in Africa. In the final section we explore the way forward.

II   THE SCIENCE AND TECHNOLOGY EFFORTS OF AFRICAN COUNTRIES

Science and technology (S&T) effort is usually measured by indicators of: science and technology human resource development; research and development (R & D); science and technology  institutional infrastructure; and private sector investment in Science and Technology activities.  The specific indicators normally include: science enrolment in secondary, technical, vocational, and tertiary institutions; national spending on science and technology education; research and development spending by government and private sector and the tertiary institutions; number and research and development coverage of institutions among other indicators.

A – Education Effort

A recent UNESCO publication on the status of science world-wide gives the available information on Africa=s higher education in science(3).  It is not necessary to repeat the information here.  Those figures show that the biggest difference between the countries of Africa on the one hand and six of the newly industrialised nations of East Asia on the other, is in their tertiary students enrolment per 10,000 population.  A comparison of Africa=s top six countries with respect to tertiary education with China, Hong Kong, Japan, Singapore, South Korea and Taiwan shows the figures in the Table 1.

The difference between the two groups of countries with respect to secondary and vocational enrolment was not statistically significant.  The other insignificant difference is in secondary technical enrolment.  Here also a comparison yields the figures in Table 2.

Although this comparison hides vast differences in enrolment among African countries, it would seem that when the countries are taken as a group only tertiary students enrolment yields any statistically significant difference.  The compelling verdict at this level is that Africa=s input in secondary and vocational enrolment is commensurate with their level of development.


However, tertiary enrolment is, on the average, far below the enrolment level of the newly industrializing countries of East Asia.

Government expenditure on education as a percentage of GNP in sub-Saharan Africa is contractred with similar spending in eight selected Asian countries in Tables 3 and 4 below.  This also does not reveal any significant difference.  A more appropriate basis of comparison should have been their expenditure on technical education, for which we do not have data.

B - Research and Development Effort
Two measures are used to determine the Research and Development efforts of a country.  These are R & D expenditure as a percentage of Gross Domestic Product (GDP), and R & D personnel per 10,000 population.  These two measures are shown in Table 5.  For the ten countries for which data are available Research and Development effort seems rather little.  However, they are not too different from those of some East Asian countries such as Indonesia, Malaysia and Singapore.  Given that these non - African countries have attained the status of newly industrialised countries, it seems that their Research and Development effort is better targeted than those of the African countries.  However, Japan and South Korea have a much higher Research and Development effort than the rest reflecting their higher technological capability.

C -  Number and Coverage of Research and Development institutions
As at 1995, there were a total of 602 Research and Development centres in Africa, of which 232  were engaged in research pertaining to Agriculture, forestry and fisheries.  Another 50 were in health and nutrition fields, while only 50 were involved with manufacturing research.  Africa had 90 institutions doing social and human sciences research while another 57 were multidisciplinary in their focus.The predominance of agricultural research institutions is reflected in the significant contribution of S&T in the agricultural sector of many of the countries.

D -  Expenditure on Science and Technology in directly productive sectors
The commodity composition of imports and exports also provide some indication of the S&T inputs of a country.  The ratio of imports to exports of high technology products, especially those used for the production of other goods and services, give this kind of indication.  The high - technology products include: chemicals and allied goods; machinery, electrical and electronic equipment; primary metals; fabricated metal products; completely knocked down parts of motor vehicles; transportation equipment; etc.  Time series data on how the ratio is changing over time is indicative of the country=s input into science and technology.  Up to date figures for these transactions are not available for Africa.

Another measure of input into science and technology is direct payment for know - how, in the form of patent royalties, consultancy fees, licence fees, and management fees.  The higher these know - how fees are, the greater the flow of technology into a country is supposed to be, other things being equal.

Payments for these products and services are usually not considered in discussing the contribution of science and technology to economic growth.  Yet the two sources are far more important than research and development in contributing to development in Africa. Neither the figures in respect of payment for know-how or other related services are readily available. 

Private sector research and development data have not been collected in any systematic manner.  It is generally agreed that the bulk of private sector operators in most African countries do not spend any significant amounts on in-house research and development.

Since most of the relevant data that could shed light on the countries= input into S&T for directly productive activities are unavailable, we suggest the use of data on import of capital goods as a surrogate for this effort. As shown in Table 6, even this poor substitute does not indicate any significant effort by many of the countries. This is not surprising in view of their generally poor import capacity.

III. ECA=s SCIENCE AND TECHNOLOGY EFFORT: 1986 – 1998

A. Programme objectives
Science and technology has always been a very important focus of ECA attention since inception. The programme of activities in science and technology during the period 1986-1998 had three basic programme objectives.  These were:

i)  to increase the awareness of ECA member states on the application of science and technology in socio-economic development;

ii)  to strengthen policies and institutions in science and technology by developing and mobilizing endogenous human resources in the field; and 

iii) to co-ordinate, collaborate, and harmonize international co-operation efforts among member states; other UN bodies, NGOs, and with bilateral and multilateral donors in   the technology policy field.

B. Implementation

These programme objectives were pursued through five broad activities namely:

i)  Parliamentary services in the form of: documentation; substantive services (such as servicing, regular conferences and meetings) technical services (servicing specialised working groups); and servicing ad hoc group meetings

ii)  Operational activities usually in the form of advisory services through missions to member states; group training workshops and seminars;

iii)  Published materials usually of a non - recurrent nature.

iv)  International co-operation activities with other bodies or institutions; and

v)  Co-ordination, harmonization and liaison activities through meetings within ECA and outside it.

Specifically, the Commission organised a total of 37 conferences, seminars and expert group workshops.  It successfully carried over 50 country missions requested by member states.  A number of these missions were for the purpose of assisting member States in drafting science and technology policy documents.  Other missions were to give specific advice on science and technology issues such as science and technology legislation; transfer negotiations, the planning of science and technology facilities and institutions, etc.

After over a decade of activity in their implementation of these objectives, the Commission felt that African states had established or strengthened national science and technology policy institutions.  However, it felt that the link between science and technology policy and macro - economic policies had not yet been fully grasped and stakeholders at the national level needed to be more involved in the formulation and implementation of policies.  It was also felt that the commission=s focus needed to be sharpened.

C - New orientation
A recent review of the science and technology programme of ECA revealed that it did not make the desired impact on the economies of member states for many reasons.  The most important of these reasons was that the science and technology activities were divorced from the mainstream of national economic activities.  In the last two years, ECA has, therefore, concentrated its science and technology activities on food security achievement through three transitions: the transition from low to high - performing agriculture; from high to low population growth rate; and from environmental degradation to environmental conservation.  Accordingly, the objectives of the science and technology programme in ECA are:

i) to foster member states awareness and commitment to applying science and technology in tackling the nexus issues; and

ii) to encourage them to adapt policies that ensure the proper development and application of science and technology for food security and sustainable development.

ECA has been pursuing these objectives through: conduct of studies; formulation of appropriate policies and strategies; elaboration of plans of action; improving advisory services to states; creating a science and technology network for food security and sustainable development; organisation of executive dialogues; and the back - stopping of ECA - sponsored institutions which have science and technology mandates.  It is important to note that at least nine of the 30 ECA sponsored institutions have mandates that touch on science and technology.  The nine institutions are:

i)  Regional Institute for population Studies - Legon, Accra, Ghana.

ii)  Eastern and Southern African Management Institute (ESAMI) Arusha, Tanzania.

iii)  African Centre for Applied Research and Training in Social Development,  (ACARTSOD) Tripoli, Libya.

iv)  African Institute for Higher Technical Training and Research (AIHTTR) Nairobi, Kenya.

v)  Regional Centre for Services in Surveying Mapping and Remote Sensing, (RCSSMRS).   Nairobi, Kenya.

vi) African Regional Organisation for Standardization (ARSO), Nairobi, Kenya.

vii)  The African Regional Centre for Technology (ARCT) Dakar, Senegal.

viii)  African Regional Centre for Engineering Design and Manufacturing (ARCEDEM). Ibadan, Nigeria.

ix) Regional Centre for Training in Aerospace Surveys (RECTAS), Ile Ife, Nigeria.

D. ECA=s Plans for future Science and Technology activities
In planning its future intervention in the area of science and technology, ECA has been guided by the recommendations made by participants at the First Executive Dialogue of ministers responsible for science and technology and some representatives of the private sector.  The participants identified the following issues for ECA consideration:

1.  ECA should promote the provision of Areal services@ to small and medium enterprises for         their technological development.  These services include:

· quality control and certification;

· engineering design and manufacture;

· the provision of supportive high technology services;

· bulk procurement of inputs.

2.  The funding of science and technology activities should be increased at the member country level; ECA should spearhead activities that can expand the funding base for science and technology:

· Country science and technology foundations to which private individuals and organisations, and the Governments can contribute.

· Special levies for science and technology.

· Debt conversion to science and technology projects.

3.  ECA should promote the networking of science and technology institutions, the compilation and dissemination of databases on research and development activities and the identification and encouragement of centres of excellence as a means of promoting subregional cooperation.

4.  ECA should identify the science and technology priorities of members States and assist them to develop core competencies in area of comparative advantage.

5.  ECA should screen available free patents relevant to specific needs of member States (for example food storage, and processing and environmental conservation) and compile and disseminate a database of such patents.

6.  ECA should encourage member States that do not have science and technology policies to develop them.  In particular, technology policy should be effectively integrated into national development policies and programmes,

7.  ECA should spearhead regional research on technology policies that have cross - country implications in the context of globalization.  Examples of themes for such studies are:

· the technological response of African manufacturers to globalization;

· the innovative behaviour of research and development institutions in the context of current rationalization in Africa;

· the study of technological dynamism in small, micro and medium enterprise clusters around Africa - causes of dynamism and methods of accelerating dynamism.

8. ECA should promote RDI - industry linkages with special reference to small and medium enterprises. (4)

 These are the issues that the Commission will pursue in the next three to five  years for the benefit of member states.

IV.  CONTRIBUTION OF SCIENCE AND TECHNOLOGY TO AFRICAN DEVELOPMENT
The central question of this paper is; what has science and technology contributed to African development?  Ideally, this section should document: the new firms that have been brought into being as a result exploiting science and technology opportunities; the new products and processes that have resulted; the number of jobs that have been created as a result of technology - based firms that have been started; the contribution of science and technology to Gross Domestic Product (GDP); and the development of new industry clusters of high technology firms.

In the introduction, we showed that there are theoretical and methodological problems in trying to isolate the contribution of science and technology to GDP.  However, it is generally agreed that science and technology is critical for economic growth even when its precise contribution has rarely been determined.  We shall therefore examine the less controversial contributions of science and technology in the rest of this section.

Science and technology has contributed to Africa=s development in at least four areas: agriculture, transport and communication, energy, human and animal health; education and the environment.  African agriculture has witnessed considerable transformation in several respects.  Crops that were formally alien to the continent such as wheat, barley, rice, maize, tomatoes and apples have been successfully introduced and adapted to different countries in Africa.

Many research results from the agricultural research institutions on the continent have been successfully disseminated to farmers.  This dissemination has transformed plant breeding, agronomy, physiology and horticulture.  The impact of these results has been manifested in higher yields; the introduction of disease, and pest - resistant varieties; and the production of crops of higher nutritional value.  Our Table 8 gives the lowest and highest yields achieved in the four most popular staple foods of Africans - maize, sorghum, cassava and yams.  When these are contrasted with traditional yields, the impact of new technology becomes obvious.  The highest yield increases were achieved with respect to root crops.

Perhaps the most remarkable impact of science and technology has been manifested in the health and medicine areas.  The percentage of children under one year immunized against the common childhood diseases of tuberculosis, DPT, polio, and measles averaged 63%, 50%, 50%, and 51% respectively for all of sub - Saharan African in 1993.  Other measures of health facilities also show that science and technology have made important contributions to African development.  Life expectancy, although still generally low, has risen steadily in all of Africa, except for a few countries ravaged by the Aids plague.  Access to health services has improved; maternal and infant mortality has been falling drastically in the last two decades.

At the beginning of the Twentieth Century, the bulk of sub - Saharan Africa (SSA) was unaffected by the Industrial Revolution. Colonialism introduced some form of primary processing of basic raw materials, and mineral resources that supplied the industries of the colonial masters.  The primary processing was further extended following political independence.  Many of the industrial establishments in Africa thrived under heavy protection in the past.  With increasing liberalisation, Africa=s manufacturing must harness the resources of science and technology in order to attain competitiveness.  Manufacturing value - added still remains very low in most African countries with the exception of South Africa, Mauritius, Zimbabwe and a handful of other countries.  Manufacturing poses the most critical challenge to African countries for harnessing the resources of science and technology for development.  It is also the area in which Africa=s backwardness is most conspicuous.

V. THE WAY FORWARD
What can African countries do to increase the contribution of science and technology to their development process?  For that contribution to be important, science and technology must deal with the endemic problems that face the continent.

Of all the problems that beset Africa, perhaps the ones that threaten the continued existence of its people are those of: food insecurity, high rates of population growth, rapid rates of environmental degradation, the prevalence of endemic diseases such as malaria, AIDS, and other sexually transmitted diseases; mass poverty and mass illiteracy.  In tackling these problems, it is important to be reminded that the world has a reservoir of scientific knowledge that can be adapted to the needs of Africa.  Countries can no longer proceed as if these resources do not exist.  Also it is no longer tenable to proceed as if science is irrelevant for the solution of the problems.  Secondly, there seems to be certain prerequisites for accessing the available knowledge, to which the leaders must begin to pay serious attention.  Thirdly, science can only work for those who deliberately commit sufficient resources to critical activities that can yield the desired results over a sustained period of time.  The implications of these three statements are:

a) countries do not have to invest their scarce resources in re - inventing the wheel;

b)  resources can be directed at adaptive and developmental research and commercialization;

c) it is necessary to choose specific niches on which the scarce resources will be channelled for maximum effect;

d)  in order to make Africa ready to utilize the resources of science and especially the new and emerging sciences, African governments must be ready to invest in electricity, telecommunications, and transportation infrastructure; these are required to improve the quality of education through distance learning and mass literacy campaigns and to empower the populace at large to access the information highway;

d) it is necessary to expand technical, vocational, craft, and utilitarian science education for the purpose of expanding the impact of science on the productive sectors of the society in Africa;

f)  it is necessary to begin to exploit the genetic richness, biodiversity and the centuries of indigenous knowledge of these resources in the attack of the problems that beset the continent;

g)  it is time to begin to back plans and protocols on S & T with targeted resources in order to be  active participants in the scientific revolutions that are beginning to unfold.

To address the issue of how to obtain resources for exploiting science in the present atmosphere of austerity, it is necessary for political leaders to re-order their priorities to reflect the importance of science.  It is also necessary for the productive sectors to be reactivated through proper incentives that reward production rather than trading and rent - seeking activities.  These two approaches will ensure that required resources are directed to areas where science is utilised.

On its part, the ECA is pursuing two activities that should yield good dividends to African countries in the near future.  The first is ECA=s science and technology network for Africa.  The mission of the network is to create a forum for developing, updating, exchanging and sharing information and expertise on science and technology for development in general and the nexus transitions in particular.  Initially, it will link science and technology researchers, government policy advisors, private sector managers, individual experts within non-governmental organisations, other UN agencies working in the S & T area, universities and other R & D institutions within Africa.

It is intended to generate and maintain constant interaction among the members of the network.  It will start with a data base which will be constantly up-dated and disseminated in various forms so as to impact not only on practitioners but also on the bulk of the populace in Africa, the majority of whom are untouched by basic infrastructure.  Its mode of delivery will be wide ranging from fliers, audio - visual displays, hand bills, newsletters, to electronic mail and total connectivity.

The product of the network is information.  It will build up databases of information on critical science and technology issues and package this in accordance with the needs of different target audiences.  The product will include:

a) an accession list of S & T studies in the entire African continent;

b) an accession list of best practice cases on the nexus transition and the role of S& T                    in the transitions;


c) an accession list of research reports on nexus issues;

d) an accession list of institutions and individual experts in S & T research and especially                  those working on the nexus transitions;

e) publication: for ECA (FSSDD) publications, there will be an accession list of all 
          externally reviewed publications which will be available as research reports, executive     summaries, and policy briefs.  An important vehicle for information sharing within        the network will ne a biannual newsletter;

    The network will also keep an accession list of S & T publications by other agencies 
    and other institutions, and provide basic information to aid acquisition by members.

f) A website for access by members and other interested subscribers.

The second activity is the compendia of best practice cases that ECA is developing for the benefit of its member states.  The compendia are intended to highlight how science and technology have been harnessed to achieve food security and sustainable development.

Other S & T activities are planned by ECA, but their implementation will depend on the availability of funds from sources outside the UN.

Table 1.   Enrolment of tertiary students in selected African and East Asian countries

(Figures for 1991).

African countries

Tertiary students per 10,000

East Asian Countries

Population

Cameroon


28

19


China

Congo



47

125


Hong Kong

Kenya



36

238


Japan

Nigeria



31

218


Singapore

South Africa


80

381


Republic of Korea

Zimbabwe


38

330


Taipei, Chinese

Table 2  Enrolment of vocational and secondary students in selected African and Asian countries

African countries with 

Vocational and secondary

Asian countries

Highest enrolment


students per 10,000 

Population
Botswana



590

457


China

Cameroon



422

937


Hong Kong

Congo




797

535


Indonesia

Gabon




474

790


Japan

Ghana




565

819


Malaysia

Mauritius



791

697


Singapore

South Africa



1,085

1,037


South Korea

Swaziland



668

930


Taiwan

Zimbabwe



667

451


Thailand

Table 3. Government expenditure on education in sub-Saharan Africa
Country


Percentage of total expenditure

Real per capita education 








spending

                                                                                                                          

% of

Annual average

Annual average (constant 1987 US $)  
GNP

1975-79
  1980-85
  1986-MR
1975-79
  1980-85
 1986-MR


(1990)
Angola

12.3
 14.0
  -

-
  -
  -


Na

Botswana
19.9
 19.2
 19.7

49.1
 72.9
 115.3


8.4

Burkina Faso
16.4
 17.1
 15.8

4.2
 5.1
 5.2


2.3

Cameroon
15.1
 11.8
 14.2

17.6
 24.1
 31.9


3.5

Ethiopia
12.0
 10.8
 10.7

2.9
 3.6
 4.3


4.8

Gambia
9.7
 15.9
 10.3

7.4
 12.6
 6.2


3.8

The Ghana
18.6
 19.2
 24.5

15.5
 8.3
 12.7


3.3

Guinea Bissau  -
 11.0
 5.1

-
 10.1
 4.4


2.8

Kenya

21.0
 20.0
 21.0
 
16.1
 18.7
 22.0


6.8

Lesotho
20.7
 15.2
 16.4

15.6
 16.8
 24.2


3.8

Liberia

13.6
 15.1
 13.8

22.8
 26.0
 18.5


Na

Malawi

10.5
 11.8
 10.6

4.5
 5.9
 4.9


3.4

Mali

22.4
 11.3
 9.4

7.8
 7.3
 6.5


3.2

Mauritius
14.8
 15.6
 14.1

51.8
 57.3
 64.4


Na

Nigeria

12.6
 8.3
 3.9

10.7
 3.9
 2.6


Na

Sierra Leone
12.4
 15.3
 10.0

5.1
 4.4
 2.0


1.4

Swaziland
19.0
 21.2
 21.8

33.4
 42.3
 48.1


6.4

Tanzania
13.4
 12.0
 -

6.8
 5.1
  -


5.8

Togo

10.4
 17.1
 13.7

18.0
 23.0
 16.6


5.7

Uganda
15.4
 12.6
 
 -
-

 3.2
 -

2.9

Zambia

15.7
 13.5
 

9.22
1.0
 15.4
7.9

2.9

Zimbabwe
13.1
 20.1
 

22.2
23.9
 45.8
53.5

10.6

Source: World Bank Africa Development Indicators (1994-1995).

MR = most recent available year.

Table 4.  Government expenditure on education - selected Asian countries (1990).

Country




% of GNP
China





2.3

Hong Kong




3.0

Indonesia




NA

Japan





5.0

Malaysia




6.9

South Korea




3.6

Singapore




3.4

Taiwan





NA

Thailand




3.8

Source: UNDP Human Development Report (1995).

Table 5.  Measures of R & D Effort
Africa:

Year

R&D expenditure

R&D Personnel per

Country



as a % of GNP

10,000 Population 








Benin


1989

0.7



0.27

Burundi

1989

0.3



4.09

Central African Rep
1984

0.2



0.65

Gabon


1986

0.0*



0.36

Madagascar

1988

0.5



0.82

Mauritius

1992

0.4



-

Nigeria


1997

0.1



7.76

Rwanda

1985

0.5



1.21

Seychelles

1983

1.3



2.50

South Africa

1991

1.0



4.26

East Asia:

Country


R & D % of GNP (1995)
Scientists and Engineers/ 







Technologists per 10,000 population
China



0.5



551

Indonesia


0.3



181

Japan



3.0



7131

South Korea


2.4



3053

Malaysia


0.4



167

Singapore


1.2



3,081

Thailand


-



159

* Close but not equal to zero

Source: World Science Report 1998 (UNESCO) p.215, African Development Indicators, 1994-95 (World Bank).

Table 6: Capital Goods Imports of Selected African Countries
(US$ Million)

	Country
	                   Annual Average

	
	1975-84
	1985-89
	1990-MR*

	Angola

Cameroon

Congo

Cote d=Ivoire

Ethiopia

Gabon

Ghana

Kenya

Madagascar

Malawi

Mali

Mauritania

Mauritius

Nigeria

Senegal

Sudan

Tanzania

Togo

Zambia

Zimbabwe

Algeria

Egypt

Morocco

Tunisia
	0

359

199

411

499

188

200

384

160

-

80

85

54

-

134

348

430

48

118

345

3,129

-

733

839
	263

480

249

509

396

245

171

464

109

101

146

107

224

2,486

141

266

485

95

243

440

2,444

2,088

982

642
	364

429

210

464

346

338

302

563

148

173

202

86

416

2,577

169

224

685

99

395

727

2,154

2,851

1,870

1,439


MR* = Most Recent Year

Source: African Development Indicators, 1997, World Bank.

Table7  Summary of ECA Science and Technology Activities, 1986 - 1997
THEME

Meetings,
Period

Venue

Beneficiary of Advisory

Conferences,
(Biennial)


Or other Missions

Workshops,









Seminars

1.  Science 

2

1986 - 87
Addis Ababa

1988 - 89


2.  Working Group
12

1986 - 87
Cairo, Lusaka

1.  Governments

1987 - 88
Dakar, Addis
 
2.  ARCT

1988 - 89
Ababa, Gabarone
3.  ANSTI

1989 - 90
Mangochi (Malawi)
4.  ARSO

1993 - 94
Dares - Salaam,
5.  IFSTAD

1994 - 95
Yamousoukro,

6.  Uganda 

1995 - 96
Natal


7.  ATPS

3.  ATLAS Africa*
1

1986 - 87
Addis Ababa

4.  Technology
2

1986 - 87
Dakar, Arusha

5.  Management***
2

1988 - 89
Nairobi

     of Technology


1993 - 94
Addis Ababa

6.  Review of UNDP
1

1989 - 90
Addis Ababa

     Project*

7.  Working Group
6

1989 - 90
Addis Ababa, Lusaka,

      of IGCESTD***


1990 - 91
Lagos, Niamey

1993 - 94

8.  Review of Science
1

1989 - 90
Addis Ababa

     and Technology




     Institutions*

9.  Training 

4

1989 - 90
Addis Ababa, Mauritius

     Workshops/


1990 - 91
Conakry

     Seminars



1991 - 92

10.  Workshop on 
2

1990 - 91
Abidjan

        New and 



1991 - 92

        traditional

        materials for

        development*

11.  Pan - African
1

1989 - 90
New York

       Union for S&T**

12.  OAU Scientific
1

1990 - 91
Lome

13. S & T policies

1
1991 - 92
Addis Ababa

14.  S&T, Industralization
2
1991 - 92
Bujumburu

       and economic


1993 - 94
Kampala

       integration*

15.  Technology assessment
1
1992 - 93
Paris

        monitoring and fore

        casting*

16.  Expert Group meeting
1
1995 - 96
Addis Ababa

       on scope and modalities

       of a carnegie financed

       study*.

17.  Technology Needs 
1
1995 - 96
Dakar

        Assessment*

18.  Food Eradication*
1
1995 - 96
Dakar

19.  Science - led

2
1992 - 93
Nairobi

       development*


1995 - 96
New York

Source: World Development Report 1995, World Bank.

*      Ad - hoc

**    Regular

***  Ad - hoc and Regular


Table8  ECA Science and Technology Activity Summary
(1989 - 1998).  Total Number

Conference, Seminars, Workshops

37

Planned Advisory Missions


14

Requested, Advisory Mission


20

Training Workshops/Seminars

5

Total


76

Table 9  Agricultural yield of major food crops ( thousands of hetograms per hectare)

Country
Maize


Sorghum

Cassava

Yam

H
L

H
L

H
L

H
L
Angola

6.0
2.4

--


42.5
37.1



Benin

9.8
7.1

8.9
6.3

83.8
65.9

114.2
97.2

Botswana
4.6
1.5

4.2
1.2

-
-

-
-

Burkina Faso
16.9
6.4

9.4
5.7

-
-

-
-

Burundi
14.5
10.8

12.1
10.0

94.5
89.0

-
-

Cameroon
19.6
16.6

10.6
5.7

164.4
59.0

-
-

Central Afr.
12.0
3.8

12.3
3.4

38.0
28.4

69.1
60.0

 Rep.

Chad

-
-

7.4
4.7

-
-

-
-

Comoros
-
-

-
-

54.9
39.0

-
-

Congo

9.3
6.5

-
-

73.9
63.5

-
-

Cote d=Ivoire
8.7
6.8

-
-

59.6
45.2

116.4
90.7

Eq. Guinea
-
-

-
-

29.3
24.6

-
-

Ethiopia
17.4
11.5

14.4
6.6

-
-

-
-

Gabon

18.6
14.2

-
-

-
-

67.6
56.4

Gambia
15.8
10.7

11.4
6.3

-
-

-
-

Ghana

15.3
8.7

-
-

93.3
67.3

-
-

Guinea

11.1
7.5

-
-

80.0
69.5

-
-

Guinea Bissau12.5
5.9

16.4
6.4

-
-

-
-

Kenya

20.3
12.0

-
-

-
-

-
-

Lesotho
12.9
4.9

9.7
4.1

-
-

-
-

Madagascar
-
-

-
-

70.0
60.8

-
-

Malawi
1
5.7
4.5

8.8
5.0

58.4
21.3

-
-

Mali

16.5
11.0

11.1
6.6

-
-

-
-

Mauritania
12.5 
3.3

7.6
2.9

-
-

-
-

Mozambique
5.4
1.6

-
-

43.0
33.3

-
-

Namibia
12.5
2.8

-
-

-
-

-
-

Nigeria

14.4
10.1

17.2
9.8

124.7
94.4

111.3
54.3

Rwanda
15.0
8.8

80.0
9.3

-
-

-
-

Senegal
14.5
7.3

9.7
7.7

-
-

-
-

Sierra Leone
-
-

-
-

59.9
38.0

-
-

Somalia
13.7
10.0

6.1
3.1

-
-

-
-

South Africa
31.9
8.9

28.8
7.5

-
-

-
-

Swaziland
17.3
9.4

-
-

-
-

-
-

Tanzania
15.8
11.6

13.8
6.9

132.0
92.3

-
-

Togo

11.0
7.7

10.4
6.2

103.3
55.8

108.8
86.3

Rwanda
16.0
10.0

17.9
12.0

90.6
68.6

-
-

Zaire

8.5
7.1

-
-

77.2
70.0

-
-

Zambia

26.9
7.3

-
-

50.9
49.6

-
-

Zimbabwe
20.7
4.1

-
-

-
-

-
-

Source: African Development Indicators, 1994/95, World Bank.

H = Highest yield

L = Lowest yield
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