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FOREWORD

In April I 98O the Heads o f State and Government c f  the Organization 

of African Unity (OAU) adopted the Lap-os Plan of Action for the Economic 

Development of A frica . To assist African countries to operationalize 

the Plan in the f ie ld  o f technology, the IWIDO Secretariat, in co-operation 

with the OAU, organized a Symposium on industrial 'technology in Khartoum, 

Sudan, 5 - 1 1  November 1980. Tne UN Economic Commission for Africa (ECA) 

and the African Regional Centre for Technology (ARUT) also  collaborated  

with UNIDO in organizing the Symposium. The objective of the Symposium 

was to enable each African country to identify  its  starting point for 

action, with reference to its  specific  requirements and conditions.

Principal emphasis was given to the overall policy framework, infrastructural 

arrangements and linkages, development o f manpower capab ilities , technological 

information and intra-A frican  co-operation.

The Symposium, which was attended by representatives of 15 African 

countries, made a number o f important recommendations and ennbarized 

in particular the need for each African country to formulate and implement 

a minimum programme of action in industrial technology within a basic 

policy framework. In co-operation with the OAU, ECA and ARCT the UNIDO 

Secretariat is  currently seeking to translate the recommendations into 

specific  projects and a c t iv it ie s  to be undertaken at the regional and 

national levels. It  is  a lso  proposed to monitor the progress achieved 

in this fie ld , in co-operation with the OAU and EGA.

The Symposium sp ec ific a lly  requested OAU and UNTDO to widely circulate  

it s  report and documentation among a l l  African countries as a means of 

promoting action by them. In response to that request the UNIDO Secretariat 

has prepared this document. It  is  hoped that the document, combined with 

other UNIDO e ffo rts , w il l  assist the African countries in adopting measures 

in the f ie ld  o f industrial technology to achieve the goals o f the Industrial 

Development Decade for A frica .

Aod-El Rahman Khane 
Executive Director
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REPORT

i. TyvoiwrioN

Background

1. The Governments o f A frica , through the Organizaiion o f African Unity 

(OAU), have consistently declared their fa ith  in industrialization  as

a strategic element in the structural transformation o f the African  

economies. This fa ith , c learly  stated in  the Addis Ababa Declaration  

on Industrial Development in A fr ic a , as adopted by the F irst Conference 

of African Ministers of Industry (1971) and reaffirmed in various summit 

meetings o f the OAU as well as subsequent meetings o f African Ministers 

of Industry, also aknowledges the role o f technology as an inalienable  

factor in the attainment of A frica ’ s industrialization  goals and in  

achieving collective se lf-re lian ce .

2. The Heads of State and Government o f the OAU adopted the Monrovia 

Declaration on Economic Development in A frica  (1979) in  which they 

commit themselves to, inter a l i a , "the development o f indigenous 

entrepreneurial, technological manpower as well as the technological 

capacities that w ill enable the African peoples assume greater respon

s ib i l i t y  in the attainment o f rapid industrialization ". The Lagos 

Declaration and Plan o f Action (l980)went further by adopting

a comprehensive set o f recommendations in the f ie ld  o f industrial 

technology, identifying a number of key or p rio rity  industrial sectors 

fo r _ incentrated action, and re iterating  their support fo r the resolution  

adopted at the Third General Conference o f the United Nations Industrial 

Development Organization (UNIDO) recommending that the United Nations 

General Assembly should proclaim the 1980s as the African Industrial 

Development Decade. Such a proclamation was proposed in order to create 

a greater awareness among the African cour.tries on the need to accelerate  

the industrialization  process on the continent; to fa c ilita te  the fu ll  

participation o f their entire population in the industrialization  process; 

and to obtain greater technical and financial support from the international 

community towards the industrial development e ffo rts  of the African  

countries. The resolution also ca lls  upon UNIDO and the EGA to 

co-operate with the OAU in preparing a d ra ft programme o f action for 

the decade.
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3. As a follow -up, the OAU and UNIDO, in co-operation with the

ECA and the ARCT, organized a Joint OAU/UNIDO Symposium on Industrial 

Technology for A frica  in Khartoum, Democratic Republic o f the Sudan, 

from 5th to 11th November 1980. The objective o f the Symposium was 

to discuss and evolve practical measures o f action in the f ie ld  o f 

industrial technology based on alternative models and experiences, 

taking into account the need to in itia te  action for achieving the 

objectives o f the African Industrial Development Decade and for  

operationalizing the relevant recommendations of the Monrovia 

Declaration ^  and the Lagos Plan o f Action ^ .

Participants

4. Delegates from 35 African countries participated in the Symposium, 

as well as representatives from various subregional, regional and 

international bodies, including the UNDP, UNCTAD, WIPO, the African  

Regional Centre for Technology (ARCT) and the Arab Bank for Econ.mic 

Development in A frica  (BADEA). The l i s t  o f participants and observers is  

in Annex I .

Opening o f the Symposium

5. The Symposium was inaugurated by His Excellency Izzeldin  Hamid, 

Minister of Industry o f the Democratic Republic o f the Sudan. In 

h is address, Mr. Izzeldin Hamid pointed out that the third world 

constituted 75 per cent o f the world population, but hardly contri

buted 20 per cent o f the world income and only 10 per cent o f the 

world industrial output. The African region was the least developed

1/ Monrovia Declaration o f Commitment o f the 
Heads of State and Government of the Organization 
of African Unity on Guidelines and Measures for National 
and Collective Se lf-re liance in Social and Economic 
Development for the Establishment o f a New International 
Economic Order
(AHG/ST.3 (XVI) Rev. l ) .

2/ ïCM/EC0/9(XIV) Rev. 1
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region in the third world, containing the largest number o f the 

least developed countries as well as being the least physically  

integrated in terms of transportation, communication and energy.

The African countries insisted on industrial de/élopment, knowing 

that i t  constituted an important factor in achieving a balanced 

international economic order. The present world industrial structure, 

however, represented a mismatching o f endowment of resources and 

productive capacities. The achievement o f the Lima target involved 

a combination of policy issues, including the development and transfer 

o f industrial technology. The objectives o f  the Symposium, Mr. Hamid 

noted, were closely consistent with the Monrovia Declaration and the 

Lagos Plan of Action. He called for the enhancement o f collective  

se lf-re lian ce  through the promotion aid strengthening of technological 

capabilities in the fie ld  o f  industrial technology.

Mr. Hamid emphasized the importance o f the creation of an industrial 

infrastructure at national leve ls within the framework o f an integrated 

economy; thus promoting inter-dependence among a l l  sectors and sub

sectors o f th'i economy and achieving harmonized industrialization  

within the overall economic development. In regard to strengthening 

technological capabilities,he referred to the experience of Sudan 

which included the establishment of specialized research centres and 

institutes; review o f the curricula c f educational institutions so as 

to expand technical education to suit the country*s potentials and 

future requii ements; and the involvement o f un iversities , research 

centres and technical institutes in the preparation o f the Six Year 

Plan for economic and social development

6. Speaking on behalf o f the Executive Director of UNIDO, 

Mr.G.S.Oouri,Senicr Technical Adviser in Charge of the Technology 

Programme, conveyed the best wishes of Dr. Khane, the Executive 

Director, for the success of the Symposium. Recalling the

recommenoation o f the Third General Conference of UNIDC that the 1980'n 

be proclaimed as the Industrial Development Decade for A frica , he 

pointed out that at the beginning o f :he Decade, the African Continent 

found it s e l f  in a d i f f ic u lt  economic situation which was compounded 

by problems such as in fla tion  and growing unemployment in the 

developed world, diminution in the scope and volume o f external aid, 

the energy situation, and lack o f progress in the North-South Dialogue.

As part of their e ffo rts  in achieving the Lima target of industrialization ,
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African  countries should press vigorously to increase their share of 

0.9 per cent in  world industrial production to at least 2 per cent 

by the year 2000 as called for in the Lima Declaration and Plan o f 

Action on Industrial Development.

7. The Symposium was the f i r s t  o f a series of meetings, reviews and 

dialogues that were necessary m  this context. It  was based on the 

realization  that unless A frica  came to grips with both technology 

and se lf-re lian ce , i t  could net come to grips with development.

Industry was related to other African p rio r it ie s  such as food and 

energy, and equally with technology. This complex relationship

had to be activated. There was a need to build structures and 

polic ies to handle technology, just as many countries had done to 

handle investment. The primary emphasis was at the national leve l 

ar*i countries would have to choose from various options, models and 

expeiiences. Intra-A frican co-operation needed to be promoted, with 

OAU, ARCT and EGA playing a v ita l ro le . Mr. Gouri pointed out that 

the Executive Director o f UNIDO had, in te r -a lia , set up a Secretariat 

Task Force to co-ordinate and accelerate the Secretariat 's  a c tiv it ie s  

in regard to the African Industrial Development Decade, and re -ite ra ted , 

on behalf o f the Executive Director, UNIDO’ s commitment to continue 

to a ss ist the African countries in a l l  aspects o f industrialization .

8. Speaking on behalf of the Secretary-General of the Organization of 

African Unity, Mr. P.0. Etiang, Assistant Secretary-General (EDECO), 

referred to the slow technological progress of A frica in comparison 

with other developing regions and its  own vast technological needs

and. potentials. The subject of industrial and technological progress 

was given special emphasis in the Lagos Plan of Action, which is  now 

regarded as A fr ic a 's  economic blue print up to the turn o f the century. 

The biennial Conference o f African Ministers of Industry and its  

follow-v.p Committee on Industrialization  in Africa had expressed the 

aspirations o f OAU Member-States for technological development o f  

Africa. To th is end, UNIDO, ECA and the OAU had been active in 

creating various specialized institutions for technological develop

ment in line with the decisions o f the Member-States. Relevant in 

this connexion were the African Regional Centre for Technology, 

the African Regional Centre for Engineering, Design and Manufacturing, 

arri the Association of African Industrial Technology Organizations.
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9. Emphasizing the importance o f technological co-operation in A frica , 

Mr. Etiang referred to the ro le assigned to the OAU in th is regard, which 

included identification  and encouragement of joint projects, establishment 

cf regional and sub-regional institutions and monitoring developments and 

activ it ie s  in Africa which are related to the specific  decisions of ihe 

Afr-can Heads of State and Government.

Election of O fficers

10. The Symposium unanimously elected the follow ing as o ffic e rs :

Mr. Abdel Rahman Ahmed El Agib (Sudan) 

Mr. Sidi Lamine Ba (Senegal)

Mr. R.D. Arunga (Kenya)

Mr. Joseph Rakabane Monametsi (Botswana)

Chairman

Vice-Chairman

Vice-Chairman

Rapporteur

Organization of Work

11. The Symposium unanimously adopted its  agenda and programme of work. 

A ll discussions were held in plenary, and were based on background 

documents prepared and introduced by UNIDO, the OAU and ARCT.

Transmission o f Report o f the Symposium

12. The Symposium decided that its  Repor: should be forwarded by the 

Chairman to the Secretary General of the OAU and the Executive 

Director o f UNIDO for appropriate and necessary follow-up action by 

the two Organizations. In compliance with the Symposium's decision, 

a le tte r of transmittal was prepared by the Chairman and forwarded

to both the OAU and UNIDO.
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I I .  CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions

13. The Symposium welcomed the OAU/UNIDO in it ia t iv e  in  holding one of 

the f i r s t  meetings at an operational level fo r the implementation of 

the Monrovia Strategy and the Lagos Plan of Action at the beginning

of the African Industrial Development Decade. This in it ia t iv e  would 

also constitute the f i r s t  in a series o f meaningful actions in  

Africa to bring about the implementation of the Vie,, a Programme o f  

Action adopted by the United Nations Conference on Science and Tech

nology for Development and the New Delhi Declaration and Plan o^

Action adopted by the Third General Conference o f UNIDO. It was 

therefore important that programmes in the f ie ld  o f industrial 

technology should be formulated and in itiated  without loss o f time 

as a means o f achieving se lf-re lia n t  and se lf-susta in ing  economic, 

social and cultural development. The actions proposed in the 

Symposium would be consistent with the Lagos Plan o f Action and 

contributary to, and integrated with, it s  other essential elements.

14. The immensity of the task and its  d iversity  are further heightened 

by the urgent need for prompt action. The development of industrial 

technological capab ilities  in A frica  w ill re fle c t  in the

dev> .opment of p rio rity  sectors such as food and energy. Not many 

African countries are yet committed to particu lar technologies and 

courses o f action. This is  an advantage as well as a potential 

point o f vu lnerability , i f  the r i$ it  courses are not adopted.

15. The task is  basica lly  m ulti-discip linary, integrated and h o lis t ic ,  

yet actions have to be aonceived and implemented in specific  areas and 

sectors, without being fragnented, unco-ordmated or dic.continuous.

There is no substitute for actions at the national leve l. Yet, regional 

action and technological co-operation are not only desirable for  

effective u tiliza t ion  of complementarities, but i 3 highly essential

in view o f the existence o f small, least developed and landlocked 

countries which could only participate in and benefit from develop

ment activ ity  in a broader framework. Internal aivi external inputs 

have to be blended and a strategy for maximising the benefits of 

external assistance be formulated and implemented.
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B. Recommendations 

Action at the National Level

16. In recognition o f the prime importance o f action at the national 

leve l, the Symposium recommends that each African country should 

review the Lagos Plan of Action in the ligfrt o f the discussions in

the Symposium, also taking into account other relevant action programmes 

such as the New Delhi Declaration and Plan of Ac .ion and the Vienna 

Programme on Science and Technology. On the basis o f this review, 

a basic national programme in technology should be formulated and 

implemented, as a matter o.f p rio rity  and urgency which should consist, 

as a minimum, o f:

1) a framework o f guidelines for action for the development 

of national technological capab ilities;

2 ) a set of minimum programmes in accordance with national 

p rio rit ie s  in  specific  industrial sectors and areas 

including information, institutional infrastructure, 

manpower arxl development of indigenous technologies;

3) a "k it o f policy tool" based on an assessment o f national 

requirements and a v a ila b ilit ie s  as well as of po lic ies  

relevant to industrial technology, especially  in the areas 

of finance, trade, etc .;

4 ) a monitoring and regulatory machanism for the inflow of 

foreign technology and equipment.

17. UNIDO in co-operation with UNDP is  called upon to continue 

to assist African countries in industrial technology development 

and transfer, including:

1) preparing technology po lic ies, plans and programmes and 

establish ing the appropriate institutional structures for 

this purpose;

i i )  strengthening and/or establishing industrial technological 

information systems and linking them with regional and 

international systems;
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i i i )  co llecting and disseminating information on technologies 

in the informal sector;

iv ) developing more p ilo t projects of adapted technologies 

and their widespread use;

v ) developing programmes for tra in ing technology manpower, 

including non-formal train ing.

Action at the Regional Level

18. Hie Symposium c a lls  for an in tensification  o f intra-Afr:car. 

technological co-operation a c tiv it ie s  for strengthening institutional 

arrangements at the regional level and for in ter-re lated  action in 

the various ac tiv it ie s  related to industrial technology.

19. Hie OAU is  urged to intensify it s  a c tiv it ie s  in th is regard, as 

required by the OAU Heads of State and Government, inter a l i a , in  

the Lagos Plan o f Action. To t..' - end, the OAU and UNIDO with the 

assistance and co-operation of the UNDP, ECA, ARCT and other relevant 

international and African regional organizations are called upon to;

i )  carry out a cross-country analysis o f African technological 

experience in technology policy and planning as a prerequisite for 

meaningful action in this area, and dissemination o f information 

and experiences;

i i )  organize a symposium on industrial and technological 

information exchange systems in A frica ;

i i i )  prepare a directory o f  African ird u stria l technology 

experts and institutions;

iv ) carry out an appraisal o f existing  regional industrial 

technology centres and suggest actions for fu l l  u tiliza t ion  of 

their potential;

v ) organize more regional train ing programmes in industrial 

technology s k il ls  on a regular basis in  African centres o f excellence;

v i )  promote the establishment o f mechanisms for jo int acquisition  

o f technology by groups o f African States;

v i i )  analyse African experience with external assistance in 

technological f ie ld s  and propose the implementation o f the recommendations 

o f the Symposium, and to bring the resu lts  to the notice of African
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Governments for review and initiation of further meaningful actions;

v i i i )  assist in the preparation of African participation in the 

UNIDO system of industrial consultations.

20. The actions to be taken by the OAU need to be re-inforced Dy 

other collective actions by the African countries and international 

organizations. The African countries are thus called upon to 

intensify their support to and co-operate with relevant African 

regional centres and other institutions. The UHL?, UNIDO, GCA and 

other relevant international organizations sure also called upon to 

expand the scope and increase the magnitude of their technical 

assistance to African regional organizations including the AECT and 

the Regional Centre for Engineering Design and Manufacturing and

to co-operate with them in the development and implementation of 

joint programmes.

21. African countries are collectively called upon, and through 

national, regional and international centres and organizations, to:

i )  intensify the development and widespread use of appropriate 

indigenous technologies;

i i )  promote the strengthening and conversion of existing national 

centres into regional centres of excellence, particularly _ the 

fie lds of industrial technology, manpower and information;

i i i )  enco-irage more widespread involvement o f African experts 

and consultants in UN activities and to formulate and participate 

in programmes for reversing the brain drain.

C. General Reconmendations

22. In view of the value of the Symposium to the efforts of the 

African countries in the development of their technological 

capabilities and in order to maintain the momentum generated, the 

Symposium recommends that the OAU and UNIDO, in co-operation wit 

the GCA, ARCT and other relevant international and African regional 

organizations should formulate concrete projects based on the 

deliberations of the Symposium for possible financing by the UNDP, 

IFSTD, and other sources, for implementing specific activities  

arising from the recommendations of the Symposium. The OAU and
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U5IDC su-c Cttllod upon "to print and to widely disseminate the report 

and recommendations of the Symposium among A ll African countries and 

organizations and to bring then to the attention of their governing 

bodies with a view to ensuring their consideration in the formulation 

o f their future activities in the fie ld  o f industrial technology. 

Finally, UNIDO and the UHDP are called upon to intensify their assis

tance to the OAU in planning effective mechanism and modalities for 

co-ordinating and aonitoring the implementation of regional activities  

in  the fie ld  of industrial technology in Africa.

23« The Symposiua also recommended that the OAU and USIDO should 

organise, in co-operation with the UHDP, ECA and ARCT, a follow-up 

nee ting to this Symposium in 1982 in order to examine the progress 

achieve'* in Africa in the implementation of the industrial technology 

prograaies adopted at this Symposium,the Lagos Economic Summit and 

other relevant fora. The Symposium urged that the follow-up meeting 

should exchange relevant information and experience on the steps taken, 

models »iopted, constraints experienced and results achieved.

The Symposium suggested that for the preparation of the follow-up 

meeting, it  would, be desirable to call a preparatory group in the 

nature o f a Steering Committee, consisting o f representatives of 

QAU, UHID0, UHDP, ECA and ARCT as well as the chairman of the 

Symposium. The Executive Director o f the ARCT announced his 

invitation to host the meeting of such a preparatory group in Dakar.

D. Concluding Session

24. The Symposium adopted the draft report, decided that its  report 

should be forwarded by the uhairman to the Secretary General of the 

QAU and the Executive Director of UNIDO with an appropriate letter of 

transmittal and authorized the chairman accordingly. The OAU/UNIDO 

Secretariats were authorized to edit, reproduce and circulate the final 

report of the Symposium to a l l  participants and African countries and 

organizations.

25. The Symposium unanimously resolved to place on record its  high 

appreciation of the hospitality and the excellent arrangements made 

by in« Government o f the Sudan and the Sudan EXPO for the conduct 

of the Symposium.

26 The chairman of the Symposium and representatives of UNIDO 

ard OAU thankea a l l  concerned for the successful manner in which 

the Symposium was conduct««1 and the constructive results adueved by it*
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i n .  SOMMARI OF DISCUSSIONS

A. Industrial Technology in Africa; Towards an Integrated Approach

?7- Introducing the UFD>0 Secretariat p a p e r t h e  Secretariat stated 

that ¿¿rile the Lagos Plan of Action contained detailed and wide-ranging 

r?ccain?ndations in the fie ld  of technology, and hal also listed the 

priority sectors of industry,4/ there was a need to convert the po litical 

cosraitoert reflected in the Plan, to a set of practicaj measures. Each 

African country would need to identify its  starting point and its  

options for action in the ligh of it s  specific requirements and its  

existing level of industrial and technological development. Notwith

standing variations in country conditions and levels of development, 

the overall African industrial scene presented a challenging picture. 

Increasing Africa* s share in world industrial production up to the 

2 per ceDt o f the Lima target required the growth of the manufacturing 

sector at 11.3 per cent per annum as against an average growth of 7.3 

per cent achieved between 1955 a“ 1 1975* le t such an increase was 
required not only for i '  a own sake but for its  contribution to other 

sectors such as food and agriculture, transport and energy. Seme 

features of the African industrial scene included; predominance o f 

food, beverage and textiles in the industrial structure; low

contribution of industrializ ing industries such as engineering industries, 
an apparent emphasis on equipment and hardware rather than on people 

and software. Arising from these features, a low level of technolo

gical development was achieved.

28. In such a context, a careful approach to technological develop

ment was called for, to avoid limited or lop-sided actions. The 

perceptions of developing countries concerning technology had evolved 

considerably from concerns limited to contractual conditions of 

technology transfer to appropriate choice o f technology, strengthening 

technological capabilities, endogenous technology development and 

fin a lly  questions of overall development itse lf, this necessitated *

i f  Industrial Technology in A frica} Towards an Integrated 

Approach.

4I  viz. Food anl agricultural industries, building materials and 
construction industries, engineering industries, metal industry,
chemical industry, forest-based industries, energy industries.
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integrating actions in the fie ld  o f technology to development goals 

and their attainment and to the productive sectors which contributed 

to such development. The fie ld  of technology development and transfer 

was it s e lf  a wide one and needed closely inter-related actions for 

effective results within a consciously designed national framework 

for action.

2$. During the discussion that followed, it  was noted by several 

participants that the subject of technology had come to the forefront 

in Africa. The importance of industry and industrial technology as 

leading factors in development was recognized. Reference was made to 

shortcomings in the international comparisons of production, 

some o f which stemmed from the concept of development it se lf . It 

would be necessary to make a careful examination of the cbjectives of 

development, leading to a clarification  o f that concept, and thence 

to the role of industrial technology in fu lf i l l in g  the objectives.

In this context, one of the essential considerations would be the 

fulfilment of basic needs of the majority of the population in the 

struggle against poverty. It was noted that the priority industries 

identified in the Lagos Plan of Action would contribute, inter  a l ia , 

to the satisfaction of basic needs.

30. It was pointed out that the Monruvia Declaration and the Lagos 

Plan o f Action had stressed the strategy o f collective self-reliance. 

Self-reliance, it  was urged, should be a cardinal criterion in the 

design of action programmes. Self-reliance was not autarchy, but 

rather the ab ility  to take autonomous decisions, to control a country's 

relationship to ethers and to ensure that African outputs outweighed 

the inputs. The pursuit of self-reliance involved control over the 

development process which in turn required control over technology.

Such control was not always in evidence in several African countries 

due to a number of internal and external constraints. In this 

connexion, the importance nf the political w ill, the need for creating 

awareness of the issues involved, and avoidance of discontinuities in 

technological inputs and actions were stressed.

31. Technology and its  development and transfer involved a mass of 

heterogenous elements which had to be mastered by African countries 

and utilized effectively in achieving development objectives. There 

was a continuous need to develop within Africa, technologies of its
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own, such that people could live and work with. The role of technolo^ 

transfer from abroad, which would be the main source for some time to 

come, cannot be ignored and should be given due consideration.

Measures relating to transfer of technology included choice of 

technology; the +erms and conditions of its  acquisition; its

diffusion  throughout the society and closer South-South co-ooeration  

ensuring exchange of studies, information on projects and experiences 

as well as o f semi-finished products and manufactures between comple

mentary economies. Attention should be given, inter a l ia , to organizing 

and regulating transfer o f technology, sensitising decision-makers, 

enterprises and the public at a variety of levels, as well as 

developing R and D capabilities and engineering services.

32. Reference was made to the problems facing African technological 

development, some of which were of a structural nature. The limited 

market size of many African countries and the problems in creating 

an export market, including those of communication and transport, 

underlined the need for an appropriate mix of technologies. It  was 

therefore necessary to co-ordinate the technological development of 

large, medium and small-scale industry, bearing in mind, on the one 

haul, the important role the individual entrepreneur could play, and 

on the other, the consideration that small-scale industry alone could 

not build a strong economy. The differences in sizes and resource 

endowments o f African countries and the scale limitations in certain 

industrial technologies called for regional development of certain 

industries.

33. The foregoing considerations underlined the need for each African 

country to evolve a framework for national action, based on a diagnosis 

of the existing situation and aimed at the achievement of development 

objectives and self-reliance.

B. Action in the Field o f Technology Policy and Planning 

in Africa

34- Introducing the subject, the UK IDO Secretariat pointed out that 

technology was a commodity with a price and that it  now came to be

The papers discussed were: 
and planning in Africa,

Action in  ̂the
and

fie ld  of  technology policy 
of1 external

tance in African Technological DevelopmenT:
The role"or external aasia- 

Potential and Limitation.
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recognized as a fundamental factor in  socio-economic development. 

Technology policy was part o f  overall development policy. The l i f e  

style chosen dictated the product mix in  a society, and consequently, 

the technology needed fo r production.

35. Technology policy and plans dealt with the two streams o f

technology, namely: the "flow " stream o f imported technologies and

the "stock" stream of endogenous technology. The former would he 

predominant for some time to come; but the la t te r  could provide useful 

inputs to meet requirements that could not be appropriately satisfied  

by imported technologies. Experience in other regions confirmed

that the building-up o f indigenous technological capability  in

hard.ling both streams was a requirement for sound development,regardless

o f the p o lit ic a l orientation or development strategy o f a country.

36. While comprehensive technology po lic ies and plans mifgit be 

d if f ic u lt  ard might have to be worked out over a period o f time, at 

least a framework of guidelines and a minimum set o f programmes for 

specific  sectors, as well as the mechanism for implementing and 

monitoring implementations were badly needed. This was essentially  

a &.ulti-disciplinaxy exercise that called for maximum participation  

at many leve ls and in many walks of l i f e .

37. A framework world establish a concensus on product and technology 

mix, an assessment o f existing capab ilities and a strategy for f i l l in g  

in  tb : gap>s and overcoming deficiencies on the basis o f optimum 

u tiliz a t io n  of resources and the mobilization o f desirable demand 

within c lear time horizons. Specific programmes in key sectors

were outlined and a k it  o f basic tools in technology pelicy and 

planning was suggested.

38. As regards the ro le  o f external aid on African technological 

development, no clear-cut strategy for optimising the benefits of 

external aid was in evidence. In some cases, external aid was not 

based on a well-defined set o f national p r io r it ie s , nor was its  

fu ll  cost to the recipient fu lly  appreciated.

39. While some donor countries regu larly  analysed their experiences, 

very few African countries did the same or participated in joint 

evaluation exercises, h* ' uate information on the motives and 

capab ilities  of prospective donors would improve the recipient

country's capacity in negotiating mutually beneficial terms and 

conditions.
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40. The importance o f  iransferring sk i l ls ,  "know-how" and "software", 

as against the acquisition o f "hard ware" had. not always been reflected  

in external aid programmes. The p o ss ib ilit ie s  o f co-operation  

between third world countries were increasing and could contribute 

sign ifican tly  to the benefits of external aid.

41. Various participants underscored a number o f the points 

presented. The follow ing points received special emphasis.

42. It  was noted that although mos' African countries have development 

plans, very few o f these are based on science and technology po lic ies, 

linked to technological practices at the gra .s -root lev e l. It was 

noted further that policy instruments sp ec ific a lly  designed to encourage 

the development and use of national technological capab ilitie s  were 

rare. Po lic ies were often not backed by meaningful policy instruments.

43. Though technology might be d i f f ic u lt  to plan, it  was possible  

aid. necessary to control and monitor i t .  It  was important to select 

specific  p rio rity  sectors and to concentrate the action within the 

framework o f c learly  defined objectives. Maximum possible

participation o f a l l  individuals and institutions involved in inrolenentinr 

technology po lic ies ani plans would guarantee their success.

44. It  was fe lt  that there was a pressing need fo r  establish ing  

control on the "flow " stream o f technology without delay, including th? 

selection and procurement o f equipment. A number of developing 

countries in other regions had adopted such po lic ies; d iffe ren t  

models were available  and their experience had been documented.

L 5. Technology policy should encourage development o f  indigenous 

technology, particu larly  for rural societies and o f an income-generating 

nature. Such a policy, however, should not be unduly re str ic t iv e , but 

should be based on a sound assessment o f the potential o f such 

technologies. In addition to technology generation, the

standardization o f technologies and products within a country, as well as 

between countries in A frica , was considered an e ffective  means o f  

the rapid development o f technological and productive capacities 

in A frica. Examples from South-East Asia were cited in support of 

this point.
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46- Tier*) was a pressing need for analysing <*nH disseminating 

information and experiences on the cethodologies of drafting arv? 

monitoring the implementation o f technology plans. It was also 

important to develop a 'technological intelligence* capacity in the 

choice, acquisition and implementation, as well as for monitoring 

technological advances and assessing their possible impact on 

African societies.

47. One of the fundamental tasks identified was the need to 

carry cut a cross-country analysis o f the African technological 

scene today as a prerequisite for identifying actions in technology 

policy and planning. USIDO, in co-operation with the OAU and ARCT, 

was called upon to fie ld , with the possible assistance o f UHDP,

a multidisciplinary team to study and analyse African experience 

in formulating and implementing technology policies and plans.

UHIDO was called upon to intensify and expand its  activities in this 

area. An approach to formulating technology policies and plans 

would he that such teams would associate national counterparts in 

identifying elements of such policies and plans for specific sectors, 

rg  into consideration the present state of industrial technology 

and the existing policy instrunouts in the country.

Hie draft technology plan or programmes would be submitted to the 

broadest possible section of the community that was concerned either 

in implementation or as beneficiaries before the Plan was adopted. 

Effective implementation, monitoring and follow-up mechanisms should 

be established.

48. As regards external assistance various participants noted that, 

even after years of sustained external assistance, most projects 

fa iled  to flourish independently. Hiis was attributed to the failure  

to develop local sk ills  required for operation of the projects. Hie 

measure of success of aid programmes would be the speed with which 

they could operate without oreign experts.

49. A ca ll was made for comprehensive analysis o f the social impact 

of external assistance programmes. Experts from the third world have 

shown understanling of the problems facing recipients and have been 

more sympathetic and effective.
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50. In view of the paucity of studies on the impact of external 

assistance on technological development, it  was fe lt  that in-depth 

investigations in this regard were necessary. It  was suggested 

that provision for development of relevant local technological 

capabilities should invariably be insisted upon in aid. packages; 

perhaps, by common agreement, a fixed percentage of an external 

aid package could be devoted to local R and D and the development 

o f local capabilities.

C. Industrial Technological Information in Africa

51. Presenting the subject,^the UN.TDO Secretariat underlined the 

variety of end users of industrial technological information and 

consequently the diversity of such information, varying from socio

economic data and statistics at one end, through financial, legislative, 

market, technological and management information. An effective 

industrial and technological information system thus had to combine 

technical and socio-economic orientation; identify sources of information 

and communicate with them; analyse, assess and organize storage and 

retrieval, and thus provide end users with the right information in

the right form at the right time. This was a prerequisite for 

inspiring confidence and generating demand for the services of any 

industrial and technological information system.

52. Information relating to the selection and acquisition o f 
technology is  particularly important i f  we want effective results from 

the "flow atreamn. Details were given of the operation of the Industrial 

Technological Information Bank (INTIB) which is  specifically concerned 

with technology choice, and the Technology Information Exchange

System (TIES) for the exchange of information on technology contracts 

between participating countries, as well as UNIDO’ s long-standing 

Irelustrial Inquiry Service. Participants were urged to establish 

and maintain closer links between institutions in their countries 

and UNIDO’ s information systems and services.

6/ Action in the fie ld  of Industrial and Technological Information 
in Africa
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53. The necessity of establishing a focal point, no matter how small, 

close to potential users of information was underlined, together with 

the pressing need to build a technological intelligence capacity and a 

cadre of effective industrial information officers.

54. During the discussion, several participants stressed the impor

tance of cocrdinating the systematic handling and flow of information 

within the African countries. This was considered to be a basic 

requirement for exchanging information within Africa on past 

experience, both positive and negative, for better development o f 

technological capabilities and sound industrial planning and project 

formulation.

55. Hie need for regional co-operation in industrial and technological 

information and the possible role of the OAU and the ARCT was stressed.

56. Examples of successful national information systems, particularly  

for investment promotion, were cited, as well as cases where a law 

obliges nationals to provide the required information at the national 

level. Hie practice was cited of three African countries whereby, at 

the time of formulation o f a project, information and experience was 

exchanged with countries where simi_ar projects had already been 

initiated.

57. Hie problem of the rather low social standing o f information 

officers was cited as a serious constraint in developing effective 

information systems. A ca ll was made for upgrading their social 

status and career development opportunities, and interesting engineers 

and economists in the information function.

58. Information should be seen as an integral function of each 

activity and as an essential tool of management. It  was important 

to ensure the flow of information within the system of activities  

pertaining to industrial and technological development. Attention 

was drawn to the need for close links with user groups and for 

training them in the handling and use of information.

59- A plea was also made for the setting-up of national focal points 

in order for INTIB to increase its  activity in the exchange of 

experience within Africa on experience in the choice of technology. 

There was a need for collecting and disseminating information on 

technologies available in the informal sector and on appropriate 

technologies In developing countries in general. UNIDO was requested 

to disseminate such information among the African countries.
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60. Special attention was drawn to the requirements o f  the snail 

industrial entrepreneur and to the need o f winning h is confidence 

as well as assisting him so as to minimise the danger o f h is taking 

wrong decisions on technological matters.

61. While noting that UNIDO ac t iv it ie s  in  information were helpfu l 

in many African countries, i t  was proposed that UNJDO in co-operation 

with CAU should organize a symposium on industrial and technological 

information exchange systems in A frica , and further that UNIDO should 

continue to assist the A fiican countries in setting up information 

systems at the national leve l and to harmonize these at the regional 

le v e l.

D. Industrial Technology Institutions

62. Introducing the subject, 2/ the UNIDO Secretariat pointed out the 

value o f institutions in implementing po lic ies, plans and programmes as 

they ensure continuity and become depositories of technological 

capab ilities. A detailed accounting was given o f the possible  

contributions o f technological institutions along the spectrum of 

industrial technological a c tiv it ie s . Ihe patterns o f institutions, 

their functions and possible modalities o f operation were analysed

and experiences from various parts of the world presented.

63. It was noted that while A frica  was not acutely short of 

institutions for policy-making or industrial research, their 

effectiveness has not been c learly  demonstrated. There was a clear 

shortage in institutions concerned with the monitoring and regulation  

of imported technologies, a fact that had resulted in inappropriate 

choices and unfavourable contractual arrangements.

64. It was suggested that a diagnostic matrix^/ could help identify  

shortcomings ani gaps as a prelude to appropriate action in the p rio rity  

irriustrial sectors within the framework o f an integrated systems 

approach. It was proposed that emphasis be placed on identifying

7/ Industrial Technology In stitu tions, 

8/ ib id , pp. 23-24
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functions to be preformed rather than on institutions p e r s e .  The 

strengthening of existing institutions; their involvement in perform

ing new functions with the help o f extra inputs; the sharing o f 

programmes and networking o f institutions with a centre of excel

lence as the focal point; and the organization o f joint train ing  

programmes were cited as possible modalities for obtaining desirable  

outputs from existing institutions.

65 . In establishing new institutions, the time horizon for the 

function needed, it s  potential for development and the interim  

measures necessary during the process o f building up the capab ilities  

o f the new institution  should be integrated in a detailed  fe a s ib i lity  

study, with well defined phases and deta ilin g  o f resources needed.

66. In the discussion, the lack o f information on. ex isting  in s t i

tutions and their work was referred to, and it  was suggested that 

UNIDO should prepare in co-operation with the OAU, ARCT and EC A,

a directory o f national industrial technology institutions and promote 

exchange o f information on their work. The twinning and/or linking  

o f institutions was cited as a means o f avoiding repetition  o f mistakes 

and benefiting from successful experiences. It  was noted that a fte r  

the colonial period no established relations were formed to replace 

those that existed with institutions in the colonizing countries. 

Several participants referred to the need to avoid bu ild ing new 

institutions until the fu l l  potential o f the existing institutions was 

realized. The importance o f selective and sustained action in th is  

f ie ld  was emphasized. The representative o f UNCTAD reviewed some 

examples of the work o f UNCTAD in A frica  in  the in stitu tional f ie ld .

67. On the problems o f existing institutions, participants referred  

to inadequate co-ordination between institutions within the same 

country, the lack o f well-defined modalities fo r co-operation, shortage, 

as well as the frequent movement o f personnel resu lting  in the lack of 

continuity in programmes and their implementation, the inadequacy of 

specialised train ing opportunities and the absence o f close links with 

end users, particu larly  in the private sector. There was also a need

to establish better co-ordination between organizations and institutions  

working on sim ilar activ itie s .
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68 . Suggestions were made for the transformation of some national 

centres into African centres, the propagation of successful experiences 

in co-ordinating institutions within a country and linking up the 

efforts of industrial technology institutions with those in other 

sectors in view o f the basic unity of development effort. Multi

disciplinary was emphasized, as was also the development of vertical 

and horizontal linkages by institutions. The need for multidici- 

plinary training and for structures for exchange of institutional 

experience was underlined. Attention was also drawn to the need for 

institutional systems and services for small scale industry. It was 

suggested that once an institution was established with clearly defined 

functions, it  should be enabled to discharge those functions with 

adequate resources and manpower, without multiplying institutional 

arrangements for the same purpose, resulting in dispersion o f effort.

6). A reference was made to a possible model of a National Science and 

Technology Council being developed in an African country with assistance 

from UNIDO; and it  was suggested that UNIDO should assist other African 

countries in establishing similar institutional arrangements. Die model, 

now being subjected to critica l evaluation and inspection, w ill be made 

available as soon as detailed necessary feed-back has been obtained.

70. It was recommended that UNIDO, OAU, APCT and the ECA carry out 

a programne involving:

-  an appraisal of the present effectiveness of industrial 

technology institutions at various levels of functions;

-  a similar exercise for African regional industrial 

technology institutions;

-  Specific joint co-operative programmes; and

-  monitoring and follow-up of the recommendations of the 

Symposium.

E. Industrial Technology Manpower in Africa

71. The document presented by the UNIDO Secretariat ^  dealt 

specifically with industrial technology manpower development, which 

is  part of the wider issue of manpower development in general. The 

main characteristics of the specific situation in Africa, e.g.

3[  In d u s t r ia l  Technology Manpower in  A fr ic a .
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underpopulation, limited educational fa c ilit ie s  in colonial times, 

continued reliance on substantial numbers of expatriates, the social 

bias towards white collar and clerical jobs and away from science 

and technology in higher education, have resulted in Africa lagging 

considerably behind other regions in its  stock of scientists, 

engineers and technicians.

72. Actions in developing industrial technology manpower have to 

be carried out both at the long-term and short-term levels. The 

former would be part of the exercise of preparing national manpower 

development plans, a task that is  rather d ifficu lt  and for which 

there are, as yet, no generally accepted methodologies in developing 

countries. It  was pointed out that manpower development plans should 

not be strictly  tailored to the manpower eeds o f development plans 

and projects, since upgrading o f the sk ills  of the population is  a 

good investment leading to self-employrnert and the spread o f entre

preneurial sp irit.

73. The imnediate needs of the present and immediate future can 

best be met by flexible modes and ad hoc measures in exist ig 

educational, training and production fa c ilit ie s  to satisfy specific 

needs without waiting for the establishment of new institutions. 

Examples of such actions in a variety of institutions were presented. 

One of these involved the need for up-grading the capabilities of 

professionals responsible for training (possibly through the 

establishment of associations for training and manpower development) 

who would then develop new and appropriate methodologies and organize 

group training piogramnes; special training for multi-disciplinary  

teams in the sk ills  of technology selection, acquisition and adaptation 

was suggested; awi the importance of inter-institutional linkages in 

technological manpower development emphasised.

74. During the discussion, the need for fundamental changes in 

educational systems to suit the African technological environment 

and to harmonize with development objectives was stressed. One 

participant pointed out the need to vie»- technological manpower 

development aB being closely related to the general enlightenment 

of society, since the masses should be the end users of technology.
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The significant role that functional literacy could play in this 

respect was also pointed out.

75» The seriousness of the brain-drain of high level manpower in 

Africa was discussed and the need for continued political and 

developmental actions to alleviate this problem emphasized. Attention 

was drawn to UNDP's TQKTEST Programme and also to UNIDO's programme 

in Turkey aimed at reversing the brain-drain; African countries were 

advised to examine the possibility of prrsuing similar actions.

76. It was pointed out that developing industrial technology 

manpower did not only refer to high-level manpower (scientists, 

engineers, economists, legislators, e tc .) but also to middle level 

para-professinnals and technicians of whom there is  great shortage 

in Africa. In view of the high cost c f technician training and the 

large numbers needed,a propo®2 was made for aon-fo mal training of 

technicians in production enterprises, and UNIDO was called upon

to take appropriate action, in co-operation with other concerned 

organizations, to develop modalities for this type of training, 

and to work out, with reference to Africa, the criteria and norms 

for the required numbers o f technicians in certain industrial sectors.

77. Finally, it  was pointed out mat regional training programmes for 

helping small African countries to aevelop their human resources at a ll  

levels is  of crucial importance.

78. The attention of the Sy .osium was drawn to UNIDO's efforts to 

prepare a directory of African experts and organizations involved in 

industrial technology and also to a draft OAU/UNIDO study on the 

development of industrial and technological manpower in Africa. The 

Manpower study would be widely circulated to a l l  African countries and 

was intended to form the vasis for a meeting of inter-governmental 

group of experts, which would be partly in preparation for African 

participation in UNIDO's Global Consultation Meeting on Industrial 

Training, as well as for identifying action to be undertaken by 

African countries, individually and collectively. The need for 

continuation of these efforts, leading to sustained and meani gful 

action, was stressed.
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F. Intra-African Co-operation in Industrial Technolog

79. Three documents were presented. The f i r s t , p r e p a r e d  by the 

UNIDO Secretariat reviewed the antecedents and present situation in 

Intra-African technical co-operation up to the Nairobi meeting earlier 

this year. ¿2/ it  pointed out the inter-relation between self-reliance  

and co-operative efforts in promoting industrial, technology in Africa 

and sumrar.zed the outcome of UNIDC organized meetings in New Delhi 

(1977)»“ ^ Vienna and New Delhi in 1978, relating to the 

promotion of technological co-operation among developing countries. 

Noting that technical co-operation among developing countries is  

more advanced at the conceptual, philosophical and po litical levels 

than in operational terms, aind taking into consideration the importance 

of political w ill, it  pointed out the range o f activities in which 

the African countries could co-operate, extending from the less com
mitted exchange o f personnel, through joint meetings, training

courses and co-operative research programmes a ll the way up to jo intly - 

owned production fa c ilit ie s . Specific action programmes based on 

the functions of industrial technoHgy, the priority sectors of 

industry and instruments of implementation were proposed. It was 

pointed out that the starting point for the formulation of feasible  

programmes would be a thorough identification of the potentialities 

and complementarities of existing institutions and resources.

80. The second document, ± y  presented by OAU, pointed out that the 

crucial role of industrial technology had been underscored in several 

African fora, citing as examples the "Addis Ababa Declaration on 

Industrial Development" ard the "Cairo Declaration on Industrialization 

in Africa": "Principles and Guidelines for Co-operation and Development",

10/ Inter-Afhican Co-operation in Industrial Technology,

11/  UNDP Conference of Governmental Experts on Technical Co-operation 
Among African Countries, Nairobi, May, 1980.

12/ Round-Table Ministerial Meeting on Industrial and Technological 
Co-operation, New Delhi, January, 1977

13/ Meeting of Senior O ffic ia ls and Heads o f National Technology 
Registries in Developing Countries, Vienna, March, 1978

14/ International Forum on Appropriate Industrial Technology, New Delhi, 1978

± У  Intra-African C o -op era tion  on Technology and the R ole  o f  the OAU.
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the "Monrovia Strategr", and the "Lagoa Plan of Action" adopted in 

April 1980, in which two chapters are devoted to the role of science 

and technology in development. Mention was made of co-operation with 

US agencies in establishing regional technology centres and associations 

in Africa. Proposals for further action in promoting intra-African 

co-operation in the fie ld s  o f technology were presented and the role  

of OAU in co-ordinating this co-operation and the initiatives taken 

by OAU outlined (see following section).

81. The Executive Director of the African Regional Centre for 

Technology presented the third document 16/ dealing with Mobilization

for Intra-African Technical Co-operation for Self-Reliance. He pointed 

out that the Symposium was unique in being one o f the f ir s t  gatherings 

after the Monrovia Strategy and the Lagos Plan o f Action based on 

"collective solidarity for se lf-re lian t development". This should 

make the deliberations more novel, concrete and action-oriented. He 

next cited the formidable impediments facing implementation and 

created by A frica 's  continued dependence, even after independence.

Costly foreign life -s ty le s  that are consumption-oriented have not 

been matched by production sk ills  and technological capabilities.

Removing these endemic impediments called for continent-wide 

mobilization of ness awareness, based on self-confidence, knowledge of the 

great technological achieveients o f pact African civilizations, as 

well as a true appreciation o f A frica 's  immense reserves o f natural 

resources. Awareness should be disseminated upwards to the political 

leaders, and downwards to the grass roots. He went on to identify 

two priority areas for co-operation, for example, energy and food. 

Statistical information on the contemporary African situation in 

food and energy production and mineral resources were presented, 

and analysed. Particular emphasis was placed on the great potentialities 

of technological breakthroughs, particularly the role that technology 

in solar energy and microbiology could play in technological develop

ment in Africa. The programmes of AROT were reviewed as also were

¿3/ Intra-African Co-operation on Technology and the Role of the OAU.

16/ Mobilization for Intra-African Technical 
Co-operation for Self-Reliance.
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the co-operation with other UK agencies in developing and implementing 

these programmes.

82. Several speakers underlined the great potential of industrial 

technological development in Africa and contrasted this with the lack 

of support to existing regional institutions. Various reasons, e.g.

- itionalistic  considerations and economic pressures, were cited as 

causes for lack of sustained support.

83. Against examples o f unsustained co-operation (e .g . East African 

Community), examples o f meaningful and expanding co-operation (e .g . 

in Morocco and Tunisia; and Ghana, Ivory Coast, Togo and Upper Volta) 

were described. A ca ll was made for further expanding such co-operation 

and for setting up systems for the joint acquisition of technology. 

Against the apparent lack o f po litica l w ill in some cases, the importance 

of linking up technological decisions with po litical w ill was emphasised. 

It was fe lt  that the Monrovia Strategy and the Lagos Plan o f Action 

present a new challenge to the technological community which needs

new sustained po litical support and stability .

84. It was recomnended that future co-operative programmes be based 

on positive national experiences, and that this called for substantial 

improvements in the flow o f technological information o f a l l  types 

within a country and between countries, inspite of d ifficu lt ie s  due

to differences in language, poor communication fa c ilit ie s  and the 

long distances involved.

85. The representative o f the UNDP pointed out that Nairobi 

Recommendations 33 to 36 suggesting a llocating  5-10 per cent of UNDP 

resources in Africa, both at the national and international levels, 
to financing of specific TCDC activ ities. He further indicated that 

UNDP was agreeable in principle to these recommendations.

86. There was concensus on the imperative need for monitoring the 

performance of mechanisms and modalities for translating good intentions 

into practical activ ities and analysing successes and failures. UNIDO 

was called upon to undertake suitable action in co-operation with 

governmental and other UN agencies, particularly OAU, ARCT and UNDP

to perform this function and to bring the results for discussion and 

in itiation  o f effective remedial action.

I
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G. Intra-African Co-operation and the Role of the OAU

87. The role of the OAU in promoting intra-African co-operation

in the fie ld  of industrial technology received considerable emphasis 

from participants. The Symposium noted that despite the largo 

number of Declarations by member-states concerning joint action 

programmes in the fie ld  of industrial development, in general, 

and industrial technology, in particular, very lit t le  concrete 

action was indeed taking place -  a fact which is confirmed by 

Africa 's share of world industrial output o f only 0.9 per cent.

88. Referring to the document presented by the OAU Secretariat, 1 J j  

the Symposium picked out some of the more obvious factors which have 

combined to retînt!. intra-African co-operation in the development of 

industrial technology. The Symposium noted that African Governments 

have on occasions not been fu lly  aware of, or have preferred to ignore, 

the benefits of co-operating with one another in the establishment

of joint industrial and technological institutions. Secondly, even

in the extremely few cases where such multinational institutions

have been established, they have not usually been provided with

enough financial arkl other resources necessary to make their impact

fe lt . The Symposium also took note of the large number of unnecessary

barriers between countries and their negative impact on the free-flow

of products, ideas and know-how§ which effectively prevent the

diffusion of technological knowledge already available to some member states.

89. In examining the various measures to be taken for promoting 

intra-African co-opera+ion in the area of industrial technology, the 

Symposium was unanimous in its  b e lie f that the Secretariat of the 

OAU would have to take a leading role in promoting such co-operation. 

This, participants indicated, was very much within the scope of 

responsibility of the OAU, as contained in its  Charter which includes, 

inter a l ia , co-ordination and harmonization of the policies and 

programmes of member states; mobilization of political w ill of member 

states for the carrying out of joint and common activities; taking 

initiative in promoting the collective undertaking of development 

projects involving more than one state; etc. The Charter thus gives

l]/  In t r a -A fr ic a n  C o -operation  on Technology and the R ole  o f  the OAU.
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the OAU Secretariat the mandate to undertake the promotion of 

concrete action programes in the fie ld  of industrial technology 

as well as in the transfer of technology.

90. The Symposium fe lt  that, while it  was now up to each country to 

draw up national level plans and action prograames for promoting the 

development o f industrial technology, the OAU Secretariat should 

monitor, co-ordinate and harmonize these national level policies  

and programmes for the benefit of the region as a whole, and called 

on member states to eiercise the po litical w ill necessary for the 

realization o f the objectives o f technological progress.

91. The Symposium noted that a determined and united effort by 

the African countries, through the OAU, had already brought 

significant results ..a the struggle to achieve po litica l independence 

for the Africsn people. Thin sane unity and determination

must now also he channelled towards bringing technological s e lf -  

reliance to the continent. The OAU Secretariat was requested to 

intensify its  co-ordinating efforts to bring about this technological 

self-reliance. Such efforts should include co-ordinating a l l  scienti f i  

and technological activ ities at the sub-regional, regional and 

international levels; organization o f conferences, seminars and 

workshops in the fie ld  o f industrial technology; monitoring and 

promoting the establishment o f more training institutions and centres 

of excellence for industrial manpower development; supporting a d 

strengthening regional institutions and centres already established 

to make them more responsive to Africa* s needs. The OAU Secretariat 

was called upon to seek the support and co-operation of international 

organizations such as BCA, UHDP and UHIDO in carrying out these tasks.

92. The Symposium called on member states to strengthen the OAU 

Secretariat in order to enable i t  carry out the task of co-ordinating 

the promotion o f industrial and technological aevelopment in the 

African region, and carrying out the various responsibilities relating 

to industrial technology assigned to it  within the context of the 

Lagos Plan o f Action.
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H. 'me Role of lini-uO

93. Introducing the two documents on the role o f UNIDO, 18,19/ the

objectives.functions and organizational set-up of UNIDO were explained, 

with special emphasis on its  promotional activities in the fie ld  of 

industrial technology. It was pointed out that UNIDO has been 

co-operating with ECA and OAU and has provided expert assistane 

in preparation of the programmes of ARCT.

94. UNIDO's technical assistance to developing countries was of 

the order of $70 million in 1979 of which some $17 m illion had been 

spent in Africa. Technical assistance was rendered, inter a l ia , to 

strengthening institutional infrastructure including technological 

institutions, manpower development, the development and transfer

o f technology in specific industrial sectors, and the formulation of 

national policies in the fie ld  of technology. Hie fie ld  experience 

acquired through technical assistance activities invested UNIDO's 

promotional activities with a strong bias towards practical actions 

in line with the fie ld  conditions.

95. UNIDO's activities in the development and transfer of technology 

have endeavoured to maintain a balanced approach that combines concerns 

of the productive sector and autonomous actions dealing with technology 

as an all-pervasive factor. It has also endeavoured to keep in close 

touch with fie ld  experience at the national and regional levels and

to link up with other aspects of industrialization (such as investment, 

training, feas ib ility  studies, e tc .) as well as with overall development.

96. As examples of programmes in the fie ld  of policy and planning, 

the cases of Cameroon, Egypt, Ghana and Tanzania were mentioned. In 

technology transfer, UNIDO has been mobilizing national effort and 

sensitising decision-makers and specialists by demonstrating new ways 

for effective and fa ir  transfer. Programmes for reviewing cost and 

conditions of acquisition were carried out in, among other countries,

18/

19/

The Role of UNIDO in Industrial Technology.

Strengthening of Technological Capabilities of 
Developing Countries : The Hole of UNIDO, ID/CONF. 4/7
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Algeria and Egypt. Ike la s . meeting of TIES members was attended, by 

five African countries. Training workshops for strengthening 

negotiating capabilities have been conducted in a number of countries 

including a recent one in Cameroon and publications in this regard 

brought out.

97. As a follow-up to the International Forum on Appropriate 

Industrial Technology, UNIDO has undertaken a publications programme 

which has included technical memoranda and manuals on the identification  

and evaluationof alternative technologies. Promotion of 

R and D projects included one on a prototype for a small scale rice 

bran stabilizer and a pilot plant production of ethanol from 

cellulose by enzymatic action. The impact of technological advances 

on developing countries is  being studied and feasible programmes for 

effective actions in preparing for such advances are being formulated.

An inventory of R and D institutions in Africa involved in adaptive 

research is under preparation.

93. Within the scope of strengthening technological capabilities, 

mention was made of the Technology Services Delivery System (TSDB) 

in the Philippines, the plant-level co-operation programne between 

small and medium size industrial enterprises in developed and 

developing countries (in  which Kenya and Egypt would participate), the 

scaling down of metal production units to suit conditions in least 

developed countries of Africa, and the development and use of mini 

hydro-generating unit*..

99. UNIDO’s on-going advisory services, particularly in negotiating 

technology contracts, and its  industrial information services were 

Also reviewed brie fly .

100. During the discussion, the cellulose project was commended as 

a good example of a practical demonstration of the value of new 

technologies to developing countries.

101. Participants expressed the wish that more African experts be 

involved in UNIDO fie ld  activities in Africa, particularly for 

short-term consultations and that the joint UNIDO/UNDP/OAU/ARGT 

directory of African technology experts and institutions be completed 

and published as soon as possible.
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The meeting was informed that it  had always been UFIDO* s policy to 

encourage the use o f experts from the developing countries whenever 

possible. Participants were urged to cuboit names o f qualified 

Africans for consideration for assignment ts UHIDO experts or consultants, 

and to recommend the approval of African experts by their governments.

102. One participant fe lt  that some African countries do not benefit to 

the same extent from UVIDO's activities as some others do and a call 

was made for widespread UHIDO activity in Africa during the African 

Industrial Development Decade. Special emphasis was recommended in the 

following areast

-  manpower development through regional training courses 

offered reg ilarly  in African centres of excellence;

-  a massive effort in the fie ld  of industrial and technological 

information in the form of a long-term carefully structured 

set of programmes;

-  a joint OTIDO/UHDP exeioise in studying and evaluating the 

situation in regional industrial technology institutions in 

the African region as a follow-up to the joint study of 

national industrial research institutions;

-  the development of appropriate technologies through pilot 

plants and demonstration projects, and the upgradation of 

indigenous technologies and the dissemination o f results.
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INDUSTRIAL TECHNOLOGY IN AFRICA: TOWARDS AN INTEGRATED ApRHUfti;H

INTRODUCTION

Industrial Development in the Context of the Monrovia Declaration

1. The role of industry as a dynamic instrument o f socio-economic development 

has always been prominent in the thinking of African decision-makers. As far  

back as 1971» the Addis Ababa Declaration on Industrial Development in A frica  

adopted by the F irst Conference o f African Ministers o f Industry expressed it s  

fa ith  in industrialization  as a strategic element in the structural transforma

tion o f African economies.

2. The guiding principles of the strategy for the African Region in the Third 

United Nations Development Decade, as enunciated in the Monrovia Declaration (1979) 

gi'«» second p rio rity , a fter se lf-su ffic ien cy  in food, to "the establishment

of a sound industrial base with special emphasis on the development o f the 

requisite national industrial and technological po lic ies, capab ilities  and 

institutional infrastructure, as well as intra-African co-operation in order 

to permit the industrial take-o ff o f Africa".-^/

3. The Heads o f State and Government of the Organisation o f African Unity 

(OAU) committed themselves in the Monrovia Declaration to, inter a l i a , "the 

development o f indigenous entrepreneurial, technical manpower and technological 

capacities" to enable the African peoples to assume greater responsib ility  in  

achieving rapid industrialization .

UNIDO I I I  and the African Industrial Development Decade

k. In response to the decision o f the African Heads of State and Government, 

the Third General Conference o f UNIDO ( 1980) recommended to the UN General 

Assembly that the 1960b be declared as the African Industrial Development 

Decade ¿/This would enhance awareness among the African countries of the need 

to accelerate the industrialization  process; mobilise the entire African  

population to participate fu lly  in the industrialization  e ffo rt and ensure 

greater technical and financial support from the international community for  

industrial development in A frica.

\J Monrovia Declaration of Commitment of the Heads of State and Government of 
the Organization of Afr-i can Unity on Guidelines and Measures fo r National and Collec
tive Se lf-re liance  in Social and Economic Development for the Establishment of a Mew 
International Economic Order (AHG/ST.3(XVl)Rev.l).

2/ id/conf. 4/22, pp. 59- 60.
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Plana and Programmes for Action:

5. The Council of M inisters of OAU in  it s  Fourteenth Extraordinary Session 

in  Lagos. 21-25 April 1980, formulated a Framework for A Programme of Action 

for the African Industrial Development Decade ( 1980-1990^ .^The programme of 

action deals, inter a l i a , with industrial strategies, polic ies and plans; 

industrial and technological manpower; development and transfer of industrial 

technology and industrial co-operation among African countries.

6 . The Plan o f Action for the Implementation of the Monrovia Strategy for 

the Economic Development of A frica  adopted by the Heads of State and Government 

in  their Second Extra-ordinary Session held in Lagos, 28-29 April 1980, ca lls ,  

amongst many other th in gs,"fo r the Establishment or Strengthening of national
4/machinery for the establishment of industrial policies and ins+ruments", ^

"a consulting engineering and management institution” as well as "a  standards 

and quality  control in stitu tion ".

7. The Lagos Plan o f Action also contains detailed and wide-ranging 

recommendations in the f ie ld  of technology. What is important now is  to 

operationalize those recommendations, keeping in mind their dynamic 

interrelation to the productive sectors and using the cause and effect 

relationship between industry and technology in a manner that w ill accelerate 

the growth of both.

8. There is  a close interrelationship between industry and technology n 

general. Perhaps no other single branch of economic activ ity  influences

or gets influenced by technology more than industry. Industrial development 

often paves the way fo r the in it ia l  technological developmen. of the country 

and thus contributes to the development of s k il ls .  Further the application  

of technology in other sectors often requires the manufacture of products 

on an industrial scale and may determine the technology to be adopted for  

such manufacture. Nowhere are the ramifications of technology transfer 

and development more apparent than in the fie ld  of in d u stry .^

¿/ Organization o f African Uniuy, ECM/kCO/6 (XT'/).
4/ ECM/EC0/9(XIV) Rev.l, p-71. "Programme Element 6.2" 

5/ Ib id ., p.72, "Programme Element 6 .2 (i i )"

6/ ECM/EC0.9(XIV) Rev. 1, p. 581 Programme Element 3-
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The Joint QAU/UNIDO Symposium on Industrial Technology for Africa

9. It  is  in this context that UNIDO, in co-operation with the Organization 

of African Unity (OAU), is  organizing the Symposium on Industrial Technology

for A frica  with the aim of developing operational measures fo r  implementing 

the decisions, recommendations and action programmes embodied in the Lagos 

Plan of Action in the f ie ld  of industrial technology. The Economic 

Commission fo r  A frica  (ECA) and the African Regional Centre fo r  Technology 

(ARCT) are also collaborating with UNIDO in organizing th is Symposium.

10. The three key areas of technological development that have a marked 

impact on the building of a sound industrial base are:

(a ) Technology policy and planning;

(b ) Technological infrastructure;

(c ) Technological co-operation.

* winrg them, they cover the c r it ic a l aspects of the industry technology nexus 

leading to action across a l l  sectors of p rio rity . They are the major 

instruments fo r  the development of national technological capab ilitie s .

Identifying feasib le  and effective  operational measures in these areas 

w ill be a positive contribution towards fu l f i l l in g  the programmes fo r  

African technological development.

11. The Symposium w ill thus examine and discuss in  specific  terms a variety  

of actions and propose those most e ffective , within the re a lit ie s  and 

constraints of the African industrial scene, in moving towards the fu l l  

implementation o f the tasks ahead. The Symposium w ill propose methods

fo r  integrating than into individual national technology development 

polic ies and plans, thus enabling African countries to identify  the most 

suitable starting points fo r action and to select the most appropriate 

actions for attaining their objectives in the context of their own particu lar  

situation.

12. In examining ways and means suggested fo r operationalizing the decisions, 

recommendations and programmes of action in the f ie ld  of technology, 

consideration has to be given to the main elements of a technology 

development and transfer programme as well as the policy elements that

need to be adopted at the national level in order to accelerate the process 

of endogenous technological development in African countries. Particu lar  

emphasis w ill n e t1 +.0 be placed on the overall policy framework, in frastructural 

arrangements and linkages, and development of manpower cap ab ilit ie s . The 

documents for the Symposium pretent some illu stra t iv e  models or options fo r  action
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in respecx oi each oi the uiiiex' agexiua xicius* x.'t is  hoped tLai other 

examples and illu stra tion s presented by the participants during the 

discussions could lead each country, in keeping with it s  level and path 

of development, to adopt the approach most suited fo r  e ffective implementation 

of action programmes. Measures fo r promoting collective se lf-re liance  

in the f ie ld  o f industrial technology through the strengthening of 

technological capab ilities  and ensuring they are u tilized  to the maximum 

extent possible in the development e ffort could then have a more concrete 

basis. The promotion o f further co-operation among the African countries 

in the f ie ld  of industrial technology in fu lfillm ent of the recommendations 

of the Lagos Declaration and Plan of Action w ill be discussed and appropriate 

measures identified , including the role o f the OAU, UNIDO and external 

assistance and taking into account the variations of conditions in African  

countries.

13. It  is  hoped that on the basis of the material provided, the discussions 

and recommendations of the Symposium w ill be oriented towards enabling 

each African country and the region as a whole to arrive at the broad 

approach and the substantive content fo r an action programme most suited 

to local requirements and the development objectives in view.

THE AFRICAN INDUSTRIAL SCENE

Some basic facts

14« A fr ic a 's  share in world industrial production now is  a mere 0.9 

per cent. I ts  share o f the Lima target amounts to only 2 per cent.

Although this figure is  extremely modest for a region endowed with 

enormous natural resources and potentially large markets, the value 

added in the manufacturing sector in the African region would have to 

grow at the rate of 11.3 per cent per annum in order to meet the Lima 

target. Yet, during the 20 years between 1955 ami 1975» the manufacturing 

value added in the African region grew only at the average rate of 7*3 

per cent per year and the overall average economic growth rate of ODP 

achieved during the same period was just 4.9 per cent. Thus for each 

individual country and a ll African countries collectively the effort 

required to reach the 11.3 per cent minimum rate of growth is  immense.

Very few African countries have been able to achieve such a high rate 

of growth over the past years.
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15. Sixty to 90 per cent of the labour forue and around h a lf o f the 

national output in A frica  is  in agriculture; yet A fr ic a 's  se lf-su ffic ien cy  

ratio in food production and local processing and preservation of agricu ltural 

produce declined from 98 per cent in 1962-1964 to 90 per cent between 

1972-1974. Moreover the average annual rate o f food production per capita 

which had been approximately stable, f e l l  by 1.4 per cent a year between 

1970-1977. This draws attention to the complementarity between 

industrialization  and the development of agriculture in A frica , which

has to be borne in mind in planning industrial development.

16. A fr ic a 's  share in world output in the leading sectors of metal and 

engineering products remained unchanged at 0.2 per cent between 1955- 1970.

The share of metals and engineering products in to ta l industrial production 

seems to have declined. A frica  has the lowest ratio  of engineering 

production to engineering imports of a l l  developing regions. Yet the 

growth rate of heavy industry has risen by 9*3 per cent yearly while

that o f light industries has increased by a mere 4*1 per cent yearly.

17> Employment in manufacturing has also grown more slowly than manufacturing 

value added because of the manufacturing industry becoming more capital 

intensive. A fr ic a 's  trade in manufactures continues to be characterized 

by a large and increasing imba1 .ace o f imports over exports.

18. I f  these trends continue, per capita GDP in A frica  w ill be considerably 

below that of South and East Asia while the region 's per capita manufacturing 

output w ill be less than one h a lf that of other regions.

19. There are considerable differences in the state o f industrialization  

in A fr  ca. Table 1 gives some industrialization  indicators fo r individual 

African countries. Twenty-two, out o f a world total o f about 30» are c la ss ified  

as noii-industrialized countries in which manufacturing is  concentrated in

a handful offectories producing mainly construction m aterials, tex tile s , 

footwear and processed food. Another 19 f a l l  in the middle bracket of 

industrializ ing countries. They also show marked diflerences in the level 

of industrial activ ity .

20. The value added in manufacturing (MVA) varies from more than three 

b illio n  do llars to a few m illions, even though some figu res include the 

elements of the extractive and service sectors fo r  a number o f countries.

Only in six countries does contribution of MVA to GNP exceed 20 per cent.
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In seven others, the contribution of KVA is  less than 8 per cent of GNP.

During the period '970-1976, MVA grew at widely varying rates from country 

to country. In A fricaf negative rates of MVA growth co-exist in some 

countries together with rather high positive rates in others.

21. These wide differences can be related to h istorical antecedents and 

time horizons in overall development, and in industrial development in 

particu lar. Yet, they also re flect the considerable variations in endowments 

of material and manpower resources. Populations vary from just over half

a m illion in one country to close to eighty m illion in another. Coupled 

with th is, discrepances in natural resources account fo r the variation in 

per capita GNP, from around US$2,500 to as l i t t l e  as US$100.

22. The sectoral composition of African industry is  reflected in table 2, 

which l i s t s  the major industrial sectors in 22 African countries, as well 

as their share in total MVA. Pood, beverages and tex tile s  predominate.-^

The low contribution of the industrializing industries is  particu larly  

striking and sign ificant in the context of se lf-re lian ce  in industrial 

technology.

23* Until quite recently, the involvement o f A frica  in industrial development 

has been marginal. It  was le f t  mainly to foreign capital and to expatriates 

to s ta ff  industrial enterprises. It  was based on importation of plant, 

equipment and even sk illed  manpower. It catered mainly fo r urban populations 

and seldom fo r  the rural and less affluent sectors o f society. African  

governments had l i t t l e  control on the flow o f capital or equipment or the 

choice of product.

Constraints and problems

24. While it  may be claimed that th is unsatisfactory level of industrial 

development is  largely  due to inappropriate actions in the past based on 

certain conceptions and approaches that have now come to be recognized as 

inadequate, other constraints too have played a role in lim iting the nature 

and magnitude of industrial development in A frica . Those imposed by the 

existing international economic order as well as geopolitical and global 

problems are being addressed by the Heads of State and Government and do 

not f a l l  immediately within the scope of the deliberations of the Syupoaium, 

even though they w ill always influence them, particu larly  in connexion with 

the flow of external assistance. But, constraints within the national and 

regional frameworks must be taken into consideration.

j/  It is  worth noting here that some o f the products in these industries  
for example soft drinks with brand names, do not seem to re flect a high p rio rity  

need in African development today.
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T a b l e 1 : I n d u e t r l a 1 1 » a t l o n  I n d i c a t o r s  f o r  I n d i v i d u a l  A f r i c a n  C o u n t r i e s ,  by s t a g e

of  I n du s t r i a l i s a t i on , 1976
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Id o lita )
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production i96 0  1976

A . I n d u s t r i a l i z e d  c o u n t r i e s  and a r e a s

Developed

None in Af r ica
i
Lu CD
I

Transitiona l 

Af r.* ca
(south o f  Sahara)

Zimbabwe 6.53 550 2.4 85( i^ 135* -  4 4 . 2 ^  16.7 2 4 . 0 ^

B. S e m i - i n d u s t r i a l l r e d  c o u n t r i e s

None in Af r ica

continued
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N o r th e rn

A f r i c a
(s o u th

V a lu » a d dad  in  m a n u fa c tu r in g

Country or are*

G N P A v e n g e M e n u •
e n n u e l A s le c tu r in g

A v e n g e g ro w th  ra t« !> e rcen tege e x p o r ts  es
e n n u e l ( c o n t ie n t o/ va lu e p e rc e n te g e
g ro w th  re te . T o te t p r ic e s ). e d d e d  In P e rc e n te g e  o f  G D P o f  t o ta )

P o p u le t io n P e t  C S D Ìt» i9 6 0 1 9 7 5 (m il l io n s P e r  c e o it e i9 6 0 • 1976 c o m m o d it y e x p o r ts
(m il l io n s ) (d o lle rs ) I X ) o f  d o lle rs ) (d o lle r s ) IX ) p r o d u c t io n i9 6 0  197 6 (X)

A f r i c a
C. I n d u s t r i a l i z i n g  c o u n t r i e s

A l g e r i a 16.23 990 1,.8 2 027 125 9. 1 20 .4 10.4 1 3 .0 -
E gyp t 38 .07 280 1..5 3 329 87 5. 1 4 0 .9 20. 1 2 3 .9 24,,5
M orocco 17. 20 540 1..9 1 021 59 4 .8 2 3 .7 12. 1 12.4 12,,5
T u n is i a 5 .7 3 840 4., 1 431 75 9 .8 2 1 .5 - 10 .8 25..6Ë/

o f  S a h a ra )

C e n t r a l  A f r i c a n  
Empire 1.83 2 30 0 .4 89 49 5 .8 31.1 5 .7 2 2 .9 2 3 .7 ~ Z !

8 . 0 ^
. .a/Congo 1.36 520 2 .9 93 68 8 .7 4 6 .3 Ü.2 1 3 .0

Ghana IO. 14 580 - 0 .2 1 973 195 3 .0 33 .5 9 .8 2 4 .8 1 . 4 ^

I v o r y  C o a s t 7 .0 3 610 3. 5 551 78 9 .9 2 6 .3 7 .1 11.8 7 .0  ■ 
1 2 . 8 ^  
9 . 2 Î /  
3 .9 - !  

l l . l  5/ 
1 1 . 0 ^  
0 .  2 —  . 

21 5—^
_  y

Kenya 13 .80 240 3.2 362 26 9 .7 Z 2 .  1 9 .4 12. 1

M adagascar 9. 11 200 O. 1 341 37 3 .0 37 .5 4 .1 18.5

M alaw i 5 .1 7 140 4. 1 105 20 12.4 2 3 .0 5 .8 13.5

M a l i 5 .84 100 0 .9 66 11 6 .4 19 .9 4 .7 10 .9

M a u r i t iu s 0 .8 9 680 0 .8 99 111 2 .8 33 .2 13.1 19. 1

N i g e r i a 77 .05 380 3 .4 2 395 31 10.4 11 .0 4 .8 7 .9

S e n e g a l 5 .1 3 390 - 0 . 7 491 96 5 .1 4 6 .3 12.4 2 3 .8

S w a z i la n d 0 .51 470 6 .8 52 103 15 .0 36 .4 5 .3 24 .1

U n i t e d  Rep, o f  
Cameroon 7 .07 290 3 .0 324 46 8 .0 2 5 .9 13.5 10. 5—̂

6 .oü/
0 . 4 ^

Upper V o l t a 6 .1 7 110 O. 7 82 13 5 .6 27.1 7 .9 13 .8

Zambia 5 .0 6 440 2 .0 413 82 8 .0 3 2 .8 4 .0 17.8
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V s fu *  t d d t d  in  m a n u fa c tu r in g
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1% )C o u n tr y  o r  ЛГФЛ

P o p u l » t i o n
(m if f i o m f

P e r  C »p i t »
(d o t t * r t )

A v ê fè g e  
л п п и ё / 
QfOVrth r » t0 ,
I 9 6 0 - i  9 7 5  
{% )

T o t e !  
{ m i t l i o n i  
o t  P o l le r »/

P e r  c e p i t e
T d o T it,,V ~

P e rc e n ta g e  o f  G O P  

I9 6 0  19 7 6

D. N o n - i n d u s t r i a l i z e d  c o u n t r i e s

Afr ica
( s o u th  o f  S a h a ra )

Angola * 5 .4 7 330 3 .6
Benin ~ . 20 130 - 0 . 3
Botswana 0 .6 8 410 6 . 0
Burundi 3.81 120 2 .7
Chad 4 .1 2 120 - 1 .1
Ethiopia 2 8 .6 8 100 2 .0
Equat.Guinea 0 .3 2 330 - 0 . 9
Gabon O. 54 2 590 5 .0
Guinea 5 .6 9 150 0 .2
Lesotho 1.24 170 4 .6
Liberia 1 .6 0 450 1 .8
M 3 nuQ 9 .4 6 170 2 .0
Niger 4 .7 3 160 - 1 . 3
Reunion 0 .5 0 1 920 3 .9

Rwanda 4 .21 n o 0 .5

Sierra Leone 3 .05 200 1.5
Somalia 3 .2 5 H O - 0 .  3
Sudan 15 .88 290 O. 1
Togo 2 .2 8 260 4.4
Ugarda 11.94 240 1 .0
United Rep. of

Tanzania 15 .13 180 3 .0
Zaire 2 5 .3 9 140 1 .6
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a/ 1975; b/ i n c l u d i n g  B o tsw ana , L e s o t h o ,  S w a z i la n d  and N a m ib ia ;  с/ 1960-1975 ; d/ 1974; e/ i n c l u d i n g  m in in g ,  
e l e c t r i c i t y  and c o n s t r u c t i o n ;  t j  1973; _g/ m o s t l y  d iam on d s ;  h /  i n c lu d e d  in  S ou tK  A f r i c a

Socree: Helen Hushes, "In dustria lization  and development: a stock-taking, Industry and Development, «о . 2 , 19?d.
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Table 2: Major industrial sectors in 22 A fricar countries
1970. with shares in to ta l manufacturing 

value added (percentages)—'

Country fMajor sectors (with shares in MVA)—

_ c/ Burundi— Beverages ( U6) , clothing ( l 6) ,  metal products except 
machinery ( 15) ,  food ( lU )

United Rep.cof
„ Cameroon —
Congo

Food (3 0 ), non-ferrous basic metals (1 7 ), beverages (12)

Beverages and tobacco (2 0 ), petroleum refin ing  and 
products ( 18) ,  food ( 16)

Egypt Textiles (3 2 ), food (10)

Ethiopia Textiles (2 8 ), food (2 7 ), beverages ( l 6)

Ghana Petroleum refining (1 5 ), te x tile s  (1 1 ), food (1 1 ), non- 
ferrous basic metals ( l l ) ,  beverages ( 10)

Kenya Food (1 9 ), transport equipment ( l l )

Libya Tobacco products (UU), food ( l 1* ) ,  other chemical 
products ( l l )

Madagascar Food (2 9 ), tex tile s  (20)

Malawi Food (2 2 ), beverages (1 7 ), tobacco products (1 2 ), 
te x tile s  ( l l )

Mauritius Food (61)

Mozambique Food (3 6 ), tex tile s  ( l l )

N igeria j.ex tiles  ( 2U ), beverages ( 15) ,  food ( 12)

Rwanda Food and beverages ( 89)

Somalia Food (89)

Zimbabwe Food (12)

Sudan Textiles and clothing (2 7 ), food (2 1 ), beverages (lU )

Swaziland Wood, wood products and furniture (5 7 ), food and 
beverages (37)

United Rep. of 
Tanzania

Togo

Textiles (22 ), food (21)

Textiles (3 7 ), beverages (3 3 ), food (20)

Tunisia Food (19 ), industrial and other chemical products (13)

Zambia Beverages and tobacco products (1+1), food (lU )

a/ Major sectors defined as accounting for at least 10 per cent o f  
to ta l MVA (1970).

b/ Precise sector defin itions are based on the ISIC c la ss ific a tio n .  

cj Refers to shares o f output.

Source: UN100, Recent Industrial Development in A fr ic a , (UNIDO/ICIS.117) ,
6 August 1?79-
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25- In general, like  all develop..¿ig countries ths =a j=r problems of ifrican

countries mainly re late  to:

(a ) Lack o f a well-developed industrial environment. In most African  

countries, industrial technology is  s t i l l  part of an imported culture- 

industrial development is  generally at an embryonic stage- It  lacks 

su ffic ien t basic f a c i l i t ie s  such as f is c a l and tax incentives on the 

one hand, and the energy and in frastructural services to encourage 

investment by entrepreneurs on the other. No substantial sector of 

the community has a vested interest in industry. The establishment

of industries has large ly  -een in the hands of foreign elements using 

their technologies and personnel.

(b ) Inadequate industrial planning, programming and evaluation. In most 

African countries, local technological institutions, where they ex ist, 

are generally not called  upon, nor do they succeed in seeking to play 

a sign ificant role in development. There is ,  nowadays, an increasing 

movement in A frica  towards establish ing national technological institutions  

and developing various indigenous technological expertise fo r  in itia tin g  

industrial projects and programmes. Yet, there is  nevertheless a lack

o f evaluation systems fo r assessing on-going production, market and 

technological trends; identifying changes a rising  from revised

national and sectoral plans; and providing technical informa

tion and data required for assessing short- and long-range 

industrial and economic trends o f "be country and the 

changing needs of industry. There is  l i t t l e  systematic e ffo rt  

to analyse past successes and fa ilu res  in  depth and to learn from 

them.

(c )  Lack o f well-defined national technology polic ies and plans. Only 

very l i t t le  attention has so fa r  been given to preparing technology 

plans and programmes as well as determining the technological man

power required to implement the industrial and economic plans at

the overall, sectoral, and even sub-sectoral levels. This is  d irectly  

related to the fundamental issue of development strategy of the country 

and it s  e ffo rts  to seat new development alternatives.^ '

8/ See document Action  in  the F ie ld  o f  Technology P o lic y  and P lann ing
in  A f r ic a  prepared  fo r  th is  Symposium.
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Underdeveloped national machineries and institutions fo r  industrial 

and technological research and development. Also related to this  

problem is  the lack of a national system in most African countries 

capable o f the economic exploitation of industrial and technological 

research and develoanent resu lts . According to "Science and

Technology in African Devel 

research institutions in Africa.

there are 355 industrial 

While in some countries,

sow  o f these institutions fu l f i l  important functions, in most 

countries «here they ex ist, their role is  s t i l l  limited, excluding 

especially such areas as technological planning and forecasting, 

project identification and evaluation and project and engineering 

design, and i^leiKutation. It  is  in these stages that the basic 

decisions concerning design, development or selection of 

appropriate technologies are nade.

(e ) Underdeveloped rational machineries and institutions for the selection , 

evaluation, acquisition and transfer of industrial technology. In 

their e ffo rts  to industrialize, African countries have been rely ing  

heavily on imports of technology, almost wholly, from developed 

countries. In spite o f th is dependence, African countries, on the 

whole, lack the machinery and institutions for the selection, 

evaluation, acquisition and transfer of industrial technology. They 

are therefore in a weak negotiating position due mainly to their 

lack of su fficient and precise information on various aspects of 

technology transfer. A frica  s t i l l  lacks machinery fo r  developing 

capacities and capabilities fo r  absorbing and upgrading technology.

I t  consequently has to resort to massive T.ports o f equipment connected 

to large turnkey projects which essentia lly  involve the purchase of 

the products o f o ff-th e -sh e lf technology and know-how with l i t t l e  or 

no involvement of national elements and no acquisition of technological 

know-how or accumulation of experience.

2/ UNESCO document SC/CASTAFRICA/з . para 62.
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; f )  Inadequate allocation of funds. While African countries have

invested significant funds, both from local and external sources, 

in  establishing industries, an almost insign ificant amount has 

been allocated for developing the necessary technological capa

c it ie s , manpower and institutions to ensure not only a smooth 

operation o f these industries but also their integration in  

economic development. The importance o f long-term investment 

required for acquiring the software of technological ac tiv it ie s  

and institutions has not been recognised by decision-makers in  

most African countries. Funding has been mainly allocated for 

hardware and materials.

(g )  Shortage o f technological manpower. The shortage of sk illed  technological 

manpower has placed serious constraints on development. There is  

a general lack of correlation  between sk ill  requirements and the 

tra in ing  provided. The present educational system does not permit 

an appropriate development fo r technologists. Universities need 

to take practical measures to d iversify  their course options so as 

to re flect the actual needs o f the economy. Many African countries 

do not have adequate train ing fa c i l i t ie s  to train  technicians. This 

has resulted in  shortages of, fo r instance, f it te rs , machinists, 

welders, e lectricians, carpenters and pattern-makers, required 

especially  for industrial production, quality control and for the 

in sta llation , smooth operation and maintenance of industrial 

machinery and equipment. The limited number o f  technological 

personnel, especially h igh -level personnel, continues to migrate 

in ternally  to the commercial and business communities or, worse s t i l l ,  

to other countries, p articu larly  industrialized ones where better 

conditions exist. In terms of the number of scientists, engineers 

and technicians, a majority of African countries possess only about 

a half to one third of the corresponding numbers (per size of 

population) in Asia and only one th irtieth  of those in Europe.

Further, only a few African countries have so fa r  achieved the 

target la id  down fo r the Second United Nations Development Decade 

in the World Plan of Action (200 research workers per 1 m illion  

inhabitants by 1980) . -^ /

10/ See t a b le s  in  document on In d u s t r ia l Technology Manpower in  A f r ic a
prepared  fo r  th is  Symposium.

a
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( h )  Lack of s u i t a b l e  industrial and technological information systems.

In most African countries, there is  a general lack of industrial and 

technological information, data and s ta tis t ic s , without which planning 

and forecasting the development of relevant sectoral and national

targets is  impossible. To a great extent the weakness in most 

African countries in  the area o f technology policy formulation, 

planning, programming and institutional development i s  a reflection  

of the weakness of the industrial and technological information 

structure and expertise. The problem is  particu larly  acute with 

regard to knowledge and information on alternative sources of 

technology and the existence o f alternative technologies in various 

f ie ld s . At the national leve l, there i s  l i t t l e  information on the 

existing technological capability  of the country, in terms of both 

manpower and institutions. At the subregional and regional levels  

there is  a lack o f information channels for the dissemination of 

the achievements in various technological a c tiv it ie s ; although 

there have been some attempts to communicate with sim ilar regional 

institutions at the sectoral leve l.

The need for co-ordinated and effective external assistance

26. Although the external assistance lo r  A frica  in technological development

fa l ls  far short of her needs and what is  her due, i t  is  even doubtful

whether whatever assistance that has been accepted has been given to the

right project or has produced optimal resu lts . More often than not, the

assistance has been proposed by the donor, rather than given m  response

to a well-defined need by ■‘■he recipient. The institutions administering

aid do not always succeed in making the best use out of i t .  A well-defined

national policy fo r  development would contribute greatly to improving the

benefits from external aid and would, in a l l  p robability , generate

more assistance. While the disadvantages and inequities of foreign

technology (and cap ita l) transactions have now come to be analysed and

generally appreciated, l i t t l e  systematic attention has been paid in

Africa, or indeed elsewhere, to optimizing the benefits of external

assistance and minimizing whatever adverse e ffects it  may have. Generally

speaking, Africa needs a clear strategy in accepting and administering

external aid. Since this w ill probably continue to play a prominent role

in development and in industrial technology in particu lar, the subject is
11/

dealt with in a separate documentr-

12/ dec document The Role of External Assistance in African riechnoloi:i<u.l 
neve!onment: Potential and T.imitations nreoared for this Gymposium.
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CKMSRAL COIEIDERATIOSS

21. The application o f science and technology fo r development is  a means
12 'to an end, the end being the development goals o f each country.— ' To

achieve these goals the pattern of industrial development, as outlined 

above, would need to combine a rapidly growing modern industrial sector, 

side by side with a sound and e ffic ien t decentralized industrial sector. 

Concomitantly, the pattern of industrial technologies to be applied should 

combine the access to, and the application o f, modern and large-scale  

technologies, with the use (a fte r  upgrading, i f  need be) of technologies 

more suited to the requirements of the decentralized industrial sector.

Only such a reoriented pattern of application o f science and technology 

can enable accelerated industrial growth of a nature consistent with over-a ll 

development goals and the achievement of the Lima target.

28. Thus the v ita l need fo r integrating science and technology in economic 

and social development through linkages with development goals is ,  in a 

sense, mol'd important and fundamental than the mere consideration of 

mechanisms to be employed to promote transfer of technology and technological 

development. A key element in the process o f integrating industrial technology 

with industrial development is  the stimulation of interest and the sensitization  

of a l l  partners and decision-makers in the process of industrial development.

It  is  largely  through such integration, both conceptually and in practical 

terms, that the application of industrial technology can make the most 

effective contribution to industrial and economic development.

29. It  is  large ly  within the framework of such basic considerations 

that science and technolog;'' can be applied re a lis t ic a lly  and e ffective ly .

To promote such application of technology, three major elements have been 

identified fo r the purpose of national and international action. F irst , 

the linkage of technology to industrial development, and through industrial 

development to overall development goals, w ill be successful only in the 

context of the formulation of relevant policy measures by the national 

governments; technology policy and planning therefore become important 

elements. Second, the development o f technological capab ilities  in each 

country is  a prerequisite for the selection, acquisition, adar+ation, 

absorption or development of industrial technology. This involves, among 

other things, access to relevant information, the building up of technological

12/ See the document Action  ir. the F ie ld  o f  Technology P o lic y  and P lann ing

in A fr ic a  'r.nenared fo r  t h i s  Symnonium.
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institutions and the train ing of industrial and technological power.

Another element is  the appropriate choice of technology, since inappropriate 

choice w ill not only be expensive but w ill also d istort the pattern of development.

30. In fact, it  is  in the area of policy and planning, manpower and 

institutions for industrial technology that the core of the discussions 

of the symposium lie s .  Each of these key areas is  dealt with in separate 

documents.

31. With the wealth of conceptual studies of the problems m hand and 

with a target c learly  defined by the Monrovia and Lagos Declarations, what 

is  needed now is  action. The discussion w ill no doubt help to identify  

possible alternatives for feasib le  and meaningful actions that could be 

started now, within a well-defined framework of what should follow . Many 

promising in itia tive s  have fa ile d  in the past because interest has waned 

too quickly and the quest fo r  quick resu lts has overshadowed the imperatives 

of long-term action based on a so lid  foundation. There is  an obvious need 

for planned and integrated action within the lim its o f the av a ila b ility  of 

resources, the time span envisaged and the degree of p o lit ic a l support.

32. Furthermore action must not be spread too thinly across the board.

There is  no choice but to be selective and to set p r io r it ie s ; what those 

p rio rit ie s  are w ill be the choice of each country. This is  the most crucial 

part of the exercise and it  merits the maximum possible attention and careful 

consideration.

33* F inally, it  is  important to make a distinction between science and 

technology. Science is  the "know-why" and technology is  the "know-how".

Over the last few centuries industrialized countries have achieved a 

very close and fru it fu l link  between the two. This is  not yet the case 

in A frica. In fact, the establishment of this e ffective  twinning w ill be 

one of the hallmarks of development.

34- The working documents of the symposium present each of the topics 

to be considered; but they o ffe r  no reauy-made solutions. They simply 

describe the problem in what is  hopefully a meaningful way, relevant to 

action. They indicate points fo r discussion and outline some options.

The wealth of experience of the participants w ill c la r ify  what each of 

them entails, it s  prerequisites, and it s  chances of success or fa ilu re  

in A frica today. Other options fo r action w ill no doubt also be proposed
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and reviewed. It  is fe lt  that this w ill help each African state to 

decide, in the light of the discussion and its  specific  conditions 

on the course o f action to take at the national, subregional, regional 

and international levels in achieving the aims of developing 

industrial technology* The African and internationil agencies w i l l ,  

by the same token, be better placed to structure and implement actions 

in support of African national and regional programr.es in developing 

industrial technology capab ilities in the continent.

AS APPROACH TO ACTIOB-ORIBHTED PROGRAMMES

35* The wide-ranging actions recognized by African governments to be 

necessaly in the fie ld  of technology call fo r a systematic approach 

which should correspond as closely as possible to the specific African 

conditions and the priorities arising tharefrom. The major elements 

of such an approach could be identified through a broad exercise in 

matching the demand fo r industrial technology in Africa with the 

available suppl;,~f in order to locate those key areas of action which 

w ill have a maximum impact.

36. The demand fo r industrial technology and technological products 

is  ultimately decided by the development goals of the country. Technology 

policy is a derivative of the industrial development strategy, which 

it s e lf  has to be derived from the overall development goals of the 

country.1̂

37* The p rio rit ie s  of industrial development in A frica  have been 

identified  and approved in  Monrovia and Lagos. In almost every one 

of the sectors id en tified ,-^/  the range of technological options, in

A/CONF.81/BP/UNIDO

v iz . Pood and agricu ltural industries, building materials and con
struction industries, engineering industries, metal industry, chemical 
industry, forest-based industries, energy industries.



products or technologies is  remarkably wide in A frica  today. Not many 

African countries are h isto rica lly  committed to particu lar technologies.

This is  an advantage as well as a potential point of vu lnerability .

38. It  is  necessary fo r  \he African governments to take note of the 

technological options availab le  in  the p rio rity  sectors. Some illu stration s  

are provided here in th is regard. In the food industry sector, a number of 

option? are availab le  in the areas of preservation, processing and packaging 

including several technologies available  in the African region it s e l f  

in the form of traditional methods which could be upgraded and provide more 

viable alternatives in  terms of local consumer preferences than those 

imported from abroad incorporating d ifferent l i fe -s ty le s ,  in the agro- 

industries sector, wide choices are possible in the f ie ld  of agricultural 

implements and machinery and in the processing of agricu ltural 

products as well as of livestock and fish er ie s . In the case o f pesticides, 

W iile formulation o f technical ingredients could be undertaken, the 

fe a s ib i lity  o f using loca l materials, such as pyrethrum, could be explored 

simultaneously« In regard to fe r t i l iz e r s ,  while the manufacture of 

synthetic fe r t i l iz e r s  would ca ll fo r  large -sca le  plants and correspondingly 

large -sca le  markets, the manufacture of f e r t i l i z e r  mixtures could be under

taken loca lly  and the use of natural fe r t i l iz e r s ,  such as biomass, could be 

increased. While a number of traditional technologies in  the f ie ld  of 

agro-industries could be improved, export-oriented technologies may have 

to be adopted fo r  the processing of export crops, such as cocoa and palm.

In regard to engineering industries, the areas of concern in the beginning 

are more lik e ly  to be maintenance, repaid, metalworking and manufacture 

of tools, implements and spare parts. Here again, there is  ample scope 

fo r  technological choices and these have to be exercised in such a manner 

that the engineering industries provide the s k i l ls  necessary fo r technological 

development and also enable the gradual disaggregation of technology or 

equipment packages. In the f ie ld  of anall-scale industries, the size of 

the markets fo r  certain products in several African countries is  such 

that sm all-scale units w ill be the only viable option and the question 

of choosing between large and sm all-scale industry units may not arise .

Such "non-competing" groups o f sm all-scale industries can be identified  

and promoted. In the f ie ld  of energy, in view of the distances and terrain

- 1*9 -
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to be covered and the limited demand for electrical energy in the in itia l 

years of development, mini hydro generating units may present a viable 

alternative and sometimes the only method of providing electrical energy 

in certain areas.

39. While the demand for technology is identified for each of the 

priority sectors within the development strategy of the country and the 

product mix derived fix» the desired life -s ty le  and consumption pattern, 
investigation on the supply would need to cover the country's stock

of institutions, manpowe , information, experience, know-how and infra

structural fa c ilit ie s  that together form the capacity of the country to 

select products, technology and equipment wisely, to control effectively  

their inflow and to stimulate the widest possible utilization of endogenous 

creativity and traditional technology« The above is  essentially a 

transdiscipiinary task which calls fo r an integrated systems approach 

involving a ll institutions and individuals taking part in implementation. 

Isolated, unco-ordinated action^ as well as action without at least a 

framework of basic guidelines, i f  not a plan, w u ld  not lead to the 

desired goals. It is  r'jalized that the pattern of joint multidisciplinary 

action is without strong historical roots in developing countries. It 

will call fo r patient determination and mutual understanding and respect 

on the part of a l l  involved.

40. With this approach in mind, tne documents presented fo r discussion 

of each item of the agenda have attempted a rough diagnosis of the common 

features of the African industrial technologr scene, looked into past 

experience and present problems and sketched some models and options for  

action in enhancing indigenous capabilities in industrial teumology, both 

in the long-end short term perspectives. The main ideas for immediate 

action which emerge are briefly  summarized here.

41. In the fie ld  of industrial technology policy and planning it  is 

realized that it  may not be possible to embark immediately on the drafting 

and implementation of comprehensive technology pleins. Yet, every country 

should have a basic "tool box" of policy guidelines and ongoing programmes 

in industrial technology matters.
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cannot avoid Deing one of collecting and bringing together an aggregate 

of relevant programnes in specific  sectors. in regard to technology policy the 

f i r s t  p rio rity  would be to integrate such a policy wiMi the basic

development strategy and the monitoring o f action at the national 
level in close association with development policy-oaking.

In addition an assessment o f  both the existing technological

policies and the ostensibly non-technical or im plicit
polic ies, such as the relevant f is c a l,  monetary, trade and industrial

policies should be made in order to see how fa r  they are consistent with 

the objective of technological development and the overall development 

objectives. The f ie ld  of technology imports may require special watch 

in regard to both technologies and equipment in order to see +hat such 

imports contribute to the growth of production and the fulfilm ent of 

development objectives. Since, as of now, most industrialization  programmes 

in  A frica are based on import of technology or equipment, the need fo r  

monitoring this activ ity  cannot be overemphasized. At the same time 

formulation or review of policies fo r promoting endogenous technological 

development and the use of endogenous technological services should be 

in itiated . Several African countries s t i l l  have a fa i r ly  wide margin 

of choice in their strategy fo r  industrial and technological development 

and this choice should be exercised e ffective ly  to avoid the p it fa l ls  

that other developing countries have faced in the past.

43. A good deal of the national and regional information resources for

industrial technology are as yet unidentified, their stores and data

bases need to be upgraded, access to them made easier and their linkages

strengthened. The nucleus of an industrial technology information system,

no matter how small or unsophisticated, is  needed in every country to

cater fo r  the /ery specific  needs of technological development. It  has

to be manned by professionally -qualified  information o ffice rs  with an enterprising

approach in contacting end users and encouraging them, by successful

performance, to seek information and to use it  in decision-neking. Some

effort towards building a technological intelligence capability in the

country is also needed. Both long and short-term action are required

including a clear defin ition of needs, strong and effective relations with



-  5? -

users of information ana developing a capacity fo r  handling arid processing 

technological information. The immediate demands fo r  information in the 

fie ld s  of industrial and technological development are such that the f i r s t  

prio rity  has to go to mission-oriented information tasks to help policy

makers, enterprises and research institutions particu larly  in the f ie ld  

of selection of technology, which provides the starting point fo r  

industrial development actions. This would necessitate, in ter a l i a , 

close links with UNIDO's Industrial and Technological Information Bank (iNTIB) 

through the provision by each African government of a national counterpart 

to l ia is e  with INTIB and identify immediate and practical needs of each 

country in th is f ie ld .

44« Industrial technology manpower is  in particu larly  short supply in  

A frica . Education and train ing are ultimately the basic solution to th is  

problem. However, a certain f le x ib i l i t y  in the approach of existing  

educational and train ing institutions coupled with adoption of unconventional 

sind innovative methods of train ing in  particu lar, could provide a measure 

of the quality and quantity of s k i l ls  needed in th is f ie ld .  Both long 

and short-term actions are needed. Particu lar attention has to be paid 

to a number of s k il ls  and capab ilities  required fo r  the selection, acquisition, 

adaptation and development of technology. Specific short-term train ing  

courses using the existing institutions to the maximum extent possible may 

be required. Considerable use w ill have to be made of the instrument of 

co-operation among developing countries so that they complement each other 

in  providing train ing and education fa c i l i t ie s .  M u ltid iscip linarity dictates 

that much stronger links have to be established between the various 

educational, train ing and production elements both within the government 

and the business community. This is  best done around specific  tasks in 

the upgrading and reorientation of existing manpower as m ultidisciplinary  

teams in group train ing courses.

45. Several African countries have some technological institutions which 

vary in their func\ions and effectiveness and su ffer from many handicaps. 

Although new institutions fo r  industrial technology w ill no doubt be needed, 

appreciable progress could be achieved by enhancing the capab ilities  of 

existing institutions and re lating  them organically to the execution of the
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industrial technology function? inthe country. Better linkages between 

the institutions in different disciplines, the identification or 

establishment of'centres of excellence' could go a long way in satisfying  

the most urgent needs in national industrial technology development.

46. A balanced approach to institution building would call fo r an 

approach which look? at the functions or services which the institutions 

represent rather than at the institutions themselves. In this way, it  

is possible to see to what extent the technological fur.;.ions and services 

required have an institutional basis in the country and what the gaps, 

definitions and redundancies are. A check-list fo r this purpose is  

suggested. ^  The institutions themselves should be designed and linked 

to operate as a technological system with corresponding links to the 

productive sector. A multidisciplinary approach may have to be adopted 

increasingly with reference to specific major R and D goals around which 

mission-oriented R and D projects should be bu ilt. The institutional 

requirements in the fie ld  of technology acquisition would require further 

examination. A ll this calls fo r a new approach to the overall question 

of institution building for industrial and technological development.

There is  plenty of scope for regional action and co-operation among 

developing countries in this regard.

47» It  is  obvious that in a ll these areas intra-African co-operation 

is  imperative fo r achieving rapid progress on the national and continental 

levels. Rather than dwell on the mechanism? fo r further co-opcration, per sg, 

which have already been identified and are fa ir ly  well known today, it  

would be more beneficial to dwell upon the areas of such co-operation 

and the desirable modes in each aspect of the major elements of strategy 

considered above. A more systematic approach to co-operation and collective 

self-reliance is suggested in  the document on this subject.

48. Ertemal assistance in industrial technology w ill continue to be of 

considerable value to the majority of African countries for some time 

to come. It is  doubtful whether the maximum possible use has been made 

so fa r  of Buch assistance or that new sources have been tapped to the

15/ See document, Industrial Technology Institutions, Table 2, prepared 
for this Symposium.
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maximum of their potential. There is  as yet no c lear strategy fo r  

integrating external assistance with national e ffo rt . The main 

outlines of such a strategy would indicate the prime importance of 

defining national nee^s and particu larly  their order of p rio rity : being 

well-informed on 1he capab ilities  and interests of the donor; s k ilfu ll  

and careful negotiation of the external assistance programme; making a proper 

assessment of the cost to the recipient and careful monitoring and 

implementation of the programmes. A document on th is subject highlights 

the above considerations.

49. F inally , UNIDO’ s present and forthcoming activ it ie s  in the f ie ld  

of industrial technology, as approved by its  governing bodies, as well 

as their h istorical antecedents have been outlined in  a document. Its  

services in th is f ie ld ,  in terrelated with the other aspects as well as 

the overall strategy of industrialization  would continue to be available  

to support national and regional e ffo rts  in building African industrial 

technological se lf-re lian ce .

50. The deliberations of the Symposium, it  is  hoped, would enable: -

(a ) each African country to decide to adopt at least a minimum programme 

in the f ie ld  of industrial technological development and formulate 

the contents of such a programme (fo r  which important elements and 

illu stra t iv e  models are before the Symposium); and

(b ) the African countries individually and co llective ly , to monitor the 

action taken in the implementation of the Lagos Plan of Action and 

other relevant intergovernmental decisions in this f ie ld ;

The UNIDO secretariat would continue to provide assistance, as required, 

in both these respects.
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ACTION IN THE FIELD OF TECHNOLOGY POLICY AND PLANNING IN AFRICA 

Ti TECHNOLOGY POLICY AND PLANNING TO »AT

1. Technology policy is as integral part of the overall development 

policy of a country and is  conditioned by it .  Development policies 

reflect tue choice of life -sty le  and consumption pattern, which 

dictate the demand for products and services, and hence technologies.

This choice in its  turn, is the outcome of a prevailing net of social 

values, internal social relations, current legislation, economic, 

industrial, trade and foreign policy and international relations of the 

country.

2. Technology' policy is a basic function of government aimed at 

creating a framework in which decisions concerning the exercise of 

technological choice can be made and implemented. Technology planning 

is more. It implies the existence of a formally constituted and 

internally consistent set of goals, objectives and instruments. A 

technology plan consists of a set of programmes, sub-programmes, projects 

and activities. Each of these elements Bets out to describe the problem 

in hand, the scope of work planned, the deliverables (expected outcome), 

the time horizon of completion as well as the funds allocated (local

and foreign). It  may also specify which individuals or institutions 

are to carry out the work. A plan thus seeks the optimum utilization  

of human and material resources to achieve the main directives and 

objectives of the technology policy. The plan should also specify the 

mechanisms for performance assessment and for the accountability of the 

planning authority to the Government, as well as of those responsible 

for carrying out the elements of the plan to the planning authority.

3. Whereas r.ll countries should seek to formulate at least a framework 

for technology policy within which basic choices can be made, the 

preparation of comprehensive technology plans may not be at present 

feasible for countries with limited regulatory and supervisory

1/ The Technological Self-reliance of Developing Countries: Towards
Operational Strategies (UNIDO/lCIS.133).
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capabilities asd where institutional continuity has bees onu remains 

a problem. Furthermore, what is particularly important is that

drafting and ratifying a technology plan does not necessarily mean that
2 /

the plan can be carried out successfully.—'

4. For the majority of developing countries, the need to develop a 

techi'ology planning capability w ill no doubt become increasingly apparent 

and urgent, The development of a real capability in thin direction, 

however, w ill not be achieved overnight. A ll types of planning are, of 

course, usually easier to describe than they are to practise and 

experience with technology planning is no exception. In the case of the 

developing countries this experience barely stretches over a decade. It  

was only in the early 1970s that such countries as Argentina, Brasil,

India, Mexico, Riilippines, the Republic of Korea and those of the Andean 

Pack set out to control technology imports. In the mid-1970s, the firs t  

technology plans -  prepared by Brasil, Mexico, Pakistan and Venesuela -  

appeared. Hie importance afforded technology by the developing countries 

is evidenced by the fact that by 1977 the number of countries exercising 

government control of technology imports had, according to UNIDO estimates, 

increased to about 30. In some countries (e .g . the Republic of Korea) 

this was motivated by the desire to accelerate growth and development 

along the lines prevailing in the industrialised countries. In recent 

years, the way in which technology has been used and abused has emphasised 

the need for other development alternatives, 'nd hence for alternative 

products and technologies. Thus, the crucial role of technology in 

bringing about -  or militating against -  alternative development patterns 

and life -sty les  has received increasing attention. ^  The development 

of indigenous technological capabilities has been identified as a basic 

requirement in any developing country regardless of its  development 

strategy or po litical orientation.-^

2/ B.M. Udgaonkar, in "Scientific Temper and Public Policy", in Science
Today. May, 1980, p. 11, says of India -  a country that is well advanced 
in industrialisation: "..the Planning Commission it s e lf  continues to 
be poorly equipped for S and T planning. It has not had the persuasive 
power with the government to be able to implement what it  it s e lf  has 
prescribed."

3/ Conceptual and Policy Framework for Appropriate Industrial Technology, 
(ID/232/i ).

4/ Maximo Halty-Carrere, Technological Development Strategies for Developing 
Countries: Review for Policy Makers  ̂ Institute for Research on Public
Policy, Montreal, Canada, 1979-



-  57 -

5- While regulations and programmes have helped to build up technology 

institutions and to strengthen the bargaining position o f the developing 

countries as technology importers, they have gone lit t le  further than the 

review and approval of technology supply arrangements at the enterprise 

level. Problems associated with technology absorption and adaptation have 

so far generally received lit t le  attention or have not been dealt with 

in an integrated framework of analysis and action. Sven where technology 

plans have been prepared, the relationship between these plans and 

national development strategies has been found to be weak.-^

6. In discussing technology planning, it  is good to realize that few 

people today have the same sort o f blind faith in planning that was 

prevalent at the end of the fift ie s  and the beginning of the sixties.

Even in centrally planned economies, attempts are being made to correct 

apparent rig id ities  in planning and to increasingly liberalize the 

operation of the economy. In non-centrally planned economies there are 

only a handful of countries that have medium-term plans which play a 

role in allocating resources, lhe trend of playing down the importance 

of comprehensive plans has continued because of the many d ifficu lties  

encountered, not so much in the formulation phase of such plans, but 

rather in their implementation. Planning is made d ifficu lt  because, 

in spite o f the calls for increased self-reliance, it  is a fact that 

the economies of most developing countries have become more instead 

of less open to the world economy. Thus, comprehensive planning is 

particularly d ifficu lt in the technology fie ld . It is even doubtful 

i f  in the majority of African situations today, a comprehensive plan 

is feasible. It is the principles behind technology planning that are 

relevant. It would be more practical to think fir s t  in terms of partial 

plans and sets of programmes relating to specific actions in particular 

sectors, or even broad guidelines, in priority areas, but always within 

the framework of a national policy in technology matters that would 

ensure that care is  always exercised to avoid imbalances. This would 

permit the flex ib ility  that is  necessary i f  the guidelines or partial 

plans are to bear any significant relation to reality . After a l l, no 

plan is  a useful plan i f  it  cannot be implemented.

Sj See. for example, UHCTAD, Technology Planning in Developing Countries, 
(TD/238/Supp.l), May 1979.
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It  Bboald. a -so  be noted that In setting out to plan it s  technological 
future, a nation is  seeking to control and manage something which is  

pervasive and which refuses to recognize sectoral distinctions and 

m inisterial responsib ilities . Of a l l  the things which human beings 

might set out to plan, the planning o f technology im undoubtedly one 

o f the most elusive and d i f f ic u lt  tasks and cat only be attempted 

e ffec tive ly  as a series o f integrated actions on several fronts.

7. Tet without technology planning, a aountry w ill find it  d ifficu lt  

to decide whether the technological inputs into national development 

efforts ought to be imported or be met from domestic sources. Nor w ill 

it  be possible to ensure that the technological inputs are appropriate 

from the viewpoints of resources use, employment creation, income 

redistribution, basic needs satisfaction and enviroaential su itability . 

In general, systematic pro Teas towards the strengthening of endogenous 

capabilities and the substitution of appropriate domestic technologies 

for imported ones w ill be impossible without the existence of a broadly 

planned framework covering a relatively long time-frame within which 

individual development projects can be fitted.

8. In their efforts towards formulating technology plans, African 

countries should seek to create a framework for effective interaction 

between government, private enterprises and institutions for science 

and technology. They w ill need to give careful consideration to such 

matters as the needs, resources and socio-economic objectives of the 

country; the promotion o f a social climate which encourages the 

application of technology in different sectors and at different levels; 

the formulation of measures designed to stimulate local technological 

capabilities; the improvement of traditional technologies; the setting 

up of machinery for the selection and assessment of technologies and 

techniques; the selective import of know-how ;nd its  adaptation to 

local requirements; the development of technology packages based on 

new technological advances and the development of manpower for the 

management of technology. Thus, the preparation of a technology plan
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is a tru ly  m ultidisciplinary national e ffo rt  involving a l l  the groups 

that w ill  implement the plan, in a sound, interactive manner. Individuals 

and organizations from various government departments, the public and 

private sectors, labour organizations, development finance organisations, 

and R and D institutions should be actively  involved in drafting the plan. 

Ib is  would guarantee their commitment to its  successful implementation.

In short, the environment so created should, at one leve l, inspire the 

confidence of industry and research, engineers, technologists and 

scientists and, at the other, seek to mobilize the creative problem

solving capacities of ordinary people at the local leve l.

9* The effective exercise o f a technology function and o f a technology 

planning capability would seem to imply the existence of sc ien t ific  and 

technological intelligence, or the capacity not simply to appropriate 

information; but also to u t i liz e  i t ,  that is ,  turn i t  into knowledge.

Tec'.nological intelligence can be seen as an essential component o f a 

capacity o f a nation to identify  its  relevant strengths and weaknesses, 

to understand and analyse threats and opportunities o f d ifferent kinds 

and to translate the resu lting  knowledge into policy and action. ^
It is doubtful whether any o f the world 's nations, developed or developing, 

has yet developed a real social in te lligence, although several countries, 

notably Japan, have demonstrated a technology intelligence capability .

I I .  THE OBJECTIVES OF TECHNOLOGY POLICY

10. In formulating technology policy, the f i r s t  question is  not 'what 

technology' but rather 'technology for what'̂  T*.ie answer to this 

question w ill  depend upon the answers to the broader questions of 

'development for whom* and 'by whom'. Technology policy can thus only 

be formulated on the basis o f c learly  defined development goals and 

objectives and in terms of decisions concerning the type and volume of

6/ Stevan Dedij^r: 'The IQ of the Undeveloped Countries and the Jones
Intelligence Loctrines', in Technology in Society. Voi. 1 (1979)«

jJ Conceptual and Policy Framework for Appropriate Industrial Technology 
(lD/232/1).
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goods and services which need tc be produced and "the « “»mirees to be 

mobilized and deployed. In this context, the production of the 'r ig h t ' 

goods with the 'wrong’ technology could in some respects be considered 

preferable to the production o f the 'wrong' goods with the 'r ig h t ' 

technology. It  is  worthwhile emphasizing here the decisive ro le that current 

thinking on development strategies plays in shaping a country's 

technology policy. Social values and l i fe -s ty le s  dictate the demand 

fo r goods and services which, in turn, determine the technology choices. 

Appropriate choices could lead to better u tiliza t ion  o f indigenous 

resources. For example, a strategy of import substitution fo r  products 

demanded by the urban and more affluent sectors o f the population decides, 

a p rio ri, that greater reliance w ill  have to be placed on foreign  

products and technologies, while emphasis on satisfy ing  the basic needs 

fo r  the majority o f the rural or less affluent sectors, might revive and 

upgrade some indigenous technologies. The "Guiding Princip les" o f the 

African Strategy for the Third Development Decade approved in Wanrovia 

in 1979 state that "The [development] strategies [in  A frica ] are characterized 

by a persistent confusion between growth and development and f a i l  to 

measure advance by appropriate socio-economic indicators or indices of 

general well-being". 11

11. The technology po lic ies o f the developing countries are lik e ly  to 

be guided by a common goal, namely the desire to exercise greater control 

over their social, economic and industrial development by promoting 

technological se lf-re lian ce ; a pre-condition for meeting the basic  

material needs fo r their poor and underprivileged masses. Po lic ies w ill  

need to address the problem o f controlling and managing foreign technology 

inputs on the one hand and of stimulating the development of indigenous 

supplies of to: ogy on the other. This implies the e ffective  integration

of two main streams: the ' flow stream', with its  emphasis on the selection

and acquisition o f foreign technology and its  subsequent adaptation, 

absorption and d iffusion ; and the ' stock st ream', with it s  emphasis on the 

development o f endogenous technological strengths and the promotion o f the 

capacity to innovate.
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questions re lating  to the transfer or flow o f technology; the question 

of the development o f stocks has received only scant attention. It 

w ill he the task o f technology policy to '.srronize flows and stocks. 

Attempts at harmonization w il l  need to recognize, however, that the 

tws streams are not independent or mutually exclusive, but rather 

interactive at d ifferent leve ls . It  may also be necessary to tackle 

the problems associated with each stream within d ifferent time-frames.

The development o f the capacity to control foreign technology inflow  

might be afforded short-term importance. Without such a capacity, 

policies aimed at fostering endogenous technology development and 

the capacity to innovate are lik e ly  to be continuously undermined.

13. The exercise of a national technology function obviously requires

that the national science and technology system be made to work. We know, 

however, that these systems are, fo r  a variety o f reasons, frequently 

underdeveloped in developing countries. Typically,technological 

capacities are not strongly linked to industrial production, and the 

modern sector frequently operates independently o f the trad itional 

sector. It w ill be one o f the key tasks of policy to address the following  

problems: to link the conduct of technological a c tiv it ie s  and the

development of technologies organically with the growth of production;

and to recover systematically and se lective ly  the trad itional 

technological base by weaving modern methods into the trad itional 

tapestry of a developing society. I f  this is  achieved, the technology 

system w ill  be able to react better to stimulation and a revision of 

inputs within re a lis t ic  time periods.

14. Experience gained in developing countries suggests that these and 

sim ilar problems can best be tackled when science and technology policy 

are formulated and implemented separately. Certainly, science and 

technology policy cannot be categorically  d ifferentiated  with any c la rity  

since they overlap to a great extent.-^' Yet there is  a difference in

8/ See Junta de Acuerdo de Cartagena: Technology Policy and Economic
Development, International Development Research Centre (lERC), 
Ottawa, 1975, PP- 7-8.
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emphasis which is  of great importance to developing societies. Science 

is  essen tia lly  attitudinal and science policy has the objective of 

encouraging the acquisition of sc ien tific  and technological understanding 

which may -  or may not -  be of use in the development o f knowledge 

directly  applicable to the pursuit of economic and social goals. The 

objective o f technology policy, on the other hand, is  to stimulate the 

generation o f the sc ien tific  and technological knowledge to be applied 

in the solution o f well-defined problems in certain areas o f production 

and in social welfare. Although science and technology policy are 

both concerned with the generation of sc ien t ific  and technological 

knowledge, a basic difference lie s  in the fact that in the case of 

technology policy the knowledge concerned is  organized, promoted, 

financed etc. by policy-making institutions with the exp lic it purpose 

o f using i t  to serve specific  social and economic needs. In other words, 

technology policy is  defined by objectives external to the sc ien tific  

world as such. Technology policy is  oriented towards the finding of 

acceptable solutions within a given social context and time-frame.

Since it s  objectives are essentia lly  production and social welfare, and 

i t  is  not developed in the abstract, it  is  subject to decisions o f a 

scope much wider than merely solving technical problems. This does not, 

in any wayf b e li t t le  the role of sc ien tific  endeavour in African  

technological development, particu larly  in developing the stock stream 

and upgrading trad itional technologies o f  a country as a whole in the 

long run.

15. Moreover, as is  well known, sc ien tific  knowledge usually flows 

freely  without sign ificant constraints whereas technological know-how 

is  a commodity which is  traded on the world market and is  vigorously  

protected.

16. Separate, but interlinked, po lic ies for science and for technology 

should make it  possible to grapple more e ffective ly  with technology 

problems and to articulate a more satisfactory response to questions 

concerning the development o f indigenous technological capab ilitie s .
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I I I .  A EHA!S£CRX FOR RATIONAL ACTI1""1

17. In th is sectioni a framework for national action in the fie ld
9/of technology w ill he outlined.. ^  It  consists of four interrelated  

steps which w il l  he discussed in some d eta il. The steps are:

(a ) A hroad consensus on the desired mix o f appropriate technology 

and the pattern o f national technological capab ilities ;

(h) An assessment of the present status of technological capab ilities  

and identification  o f gaps and shortcomings;

(c ) The formulation of strategy in terms o f po lic ies , programmes and 

institutions, together with the financial and manpower resources 

needed for i t s  implementation;

(d) A reassessment o f the coherence of ends and means as well as 

arrangements for co ordination and monitoring.

18. Given the complexity o f the third world universe, methodologies 

and blueprints fo r the formulation of a technology plan would appear 

to be o f doubtful relevance. The purpose o f the framework outlined 

below is  not to present a step-by-step approach to the formulation of 

policy but rather to l i s t  and discuss what might be termed indicative  

issues. Its  purpose is  to foster the awareness that technology is  a 

resource and that there is  a continuous need fo r c la r ity  in the re lation 

ship between ends and means in technology policy.

19. The framework is  based upon the three essential p illa rs  of po lic ies, 

programmes and institutions. Po licies by themselves can only act like  

levers or valves which can be used to channel or to cut o f f  the flow of 

national resources or energies. The specific  orientation o f resources and

3/ See in this connexion, Strengthening the Technological Capabilities  
of Developing Countries: A Framework for National Action
( A/CONF. 8l/BP/L7iIDO).
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energies is  conditioned by programmes o f action. Institutions are trie 

instruments which formulate and implement po lic ies and programmes. The 

framework suggests that excessive reliance on any one o f these three 

p illa r s  at the expense of the other two has to he avoided.

(a ) National consensus on technology mix

2C. The f ir s t  step towards an e ffective  technology policy is  reaching 

a broad consensus or desired mix of appropriate technology and 

subsequently on the pattern o f national technological capab ilities . 

Though technological capab ilities in a general sense w ill  be required 

whatever the technology mix, c la rity  is  essential fo r the generation 

of particular types of capab ilitie s . These in turn w ill  be derived 

from national development objectives. As mentioned e a r lie r , a product 

mix re flects the social demand o f the more powerful elements in society, 

the current value system and the l i fe -s ty le s  thought to be desirable.

The 'Guiding Principles»note that " i t  [ i s ]  no longer desirable and 

feasib le  to replicate alien  l i fe -s ty le s ,  production patterns and 

consumption patterns. E fforts to do so ir. the past have often led tc a 

continuing state of unhealthy dependency, persistence o f mass un

employment, poverty, wide and increasing d isparities  in the distribution  

of income and wealth and gradual loss o f cultural id en tity ." I f  the 

benefits of technology are to be spread throughout the population, then 

its  application and the capab ilities  required should cover a very wide 

f ie ld  of national activ ity . I f  people are to benefit from technology, 

people should be involved. Their a b ility  to seek, acquire and u t ilis e  

technology and their desire fo r better technology should be increased. 

Technologies that make people more productive and draw on their talents 

are to be looked for« Subject to th is , the

technology mix, and therefore the desired pattern o f technological 

capabilities, may vary for each country* In countries with a surplus o f 

labour, the emphasis тгу be on labour-intensive industries while in 

countries with a shortage of labour, i t  may be on labour-saving  

technologies and sk il ls  to operate sophisticated machines. In the case
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of export-led growth, the technological capabilities of the export 

indastry sector would receive p rio rity . Wherever possible, the 

desired levels o f particu lar technological s k il ls  should be quantified. 

Broad norms should be adopted bearing in mind That technological 

sk ills  should be created as an infrastructure ahead of demand rather 

than as an ad hoc response to demands as they emerge at a particu lar 

point in time.

21. The selection o f the most appropriate technological mix requires 

the identification  o f alternative products and technological needs at 

both the macro leve l —  of sectoral p r io r it ie s  and the technological 

inputs for each p rio rity  and c r it ic a l manufacturing sector —  and at the 

micro level o f individual industrial enterprises. At the macro leve l, 

sectoral p rio rit ie s  can normally be identified  through national plans and 

growth strategies. At the technological leve l, such p rio rit ie s  have to 

be broken down into the requirements o f process or production know-how, 

the supply of technical inputs, provision for techr gical services, 

specialized manpower training for management and plant operations and the 

lik e , These, in turn, are determinants o f and closely dependent on the 

choice of technology from among various alternatives that may be availab le. 

At the micro leve l, technological needs principally  comprise aspects such 

as improvement, o f productivity, quality control, institutional technical 

support to industry (including information linkages), which have to be 

tackled on a national or even regional basis, but which relate primarily 

to the working o f individual enterprises.

22. In the case o f developing countries, sectoral technological demand 

should and needs to be also identified  at the regional leve l. Several 

regions in parts o f A frica , and particu larly  in Latin America, lend 

themselves e ffective ly  to a regional approach in respect of

several p riority  industrial sectors such as fe r t i l iz e r s , petrochemicals 

and capital-goods production. Such identification  coulu constitute a 

prerequisite for strengthening the bargaining position of regional 

industrial units in respect of technology acquisition and the development 

of regional technological capability.
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(b ) Assessment of the present situation

23. An assessment o f the present status o f technological capab ilities  

and of the effectiveness of national technology systems, aimed at 

identifying gaps, lim itations and defic iencies, has not yet been carried  

out by many developing countries. It is ,  however, a prerequisite fo r the 

proper formulation o f a strategy.

24. Reviews of existing situations are notoriously static  undertakings.

It is  essential that an assessment o f technological capab ilities takes 

place in a dynamic and development-oriented framework, being cognizant 

of global and regional technological trends and developments on the one 

hand and national development aims and ambitions on the other.

25. An assessment o f technological capab ilities  may include evaluation  

of the following:

( i )  "Technological manpower. The strength o f the existing technical and 

sc ien tific  manpower w ill  need to be quantitatively and qualitative ly  

evaluated, as w ill lik e ly  developments in patterns o f  development and 

u tiliza t ion . The extent o f brain drain, i f  any, may need to be assessed. 

The evaluation of manpower resources should be undertaken, keeping in 

mind, reallocation p ossib lit ies  since increase in existing manpower may 

require a gestation of three to five  years, unless brain drain is  reversed 

or expatriate manpower brought in. The categories o f manpcT-jer to be 

assessed would include sc ientists , science graduates, research and 

development (R and D) personnel, teachers, engineers (c iv i l ,  mechanical, 

e lec trica l, chemical, m etallurgical, electronic e tc .) engaged in 

production, teaching, consultancy, design and other occupations; middle 

level technicians of various types; trained artisans; trad itional 

artisans etc.
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( i i )  Indigenous technologies, tfany developing countries have yet to 

obtain a clear picture of the trad itional technologies available to 

them. Such technologies, developed over centuries and representing 

accumulated experience, are lik e ly  to be appropriate to local conditions 

and particu larly  relevant to the problems o f rural areas and to the 

development of activ ities  in such areas as agro-processing and build ing  

materials and construction. The inventory and evaluation of indigenous 

technologies obviously should take place with a view to identify ing the 

p o ss ib ilit ie s  fo r  their systematic upgrading and improvement through 

the application o f modern science and technology. R and D institutes

in developing countries have an important rcle to play in assessing 

indigenous technologies.

( i i i )  Sectoral developments. An assessment of the status of technological 

advance and of technological manpower in specific  sectors w ill need to be 

made. Die sectors should include not only individual industrial sectors, 

but also technological service capability  areas such as consultancy, design 

and construction. High p rio rity  industrial sectors are lik e ly  to include 

food processing and engineering industries, as well as the 'in du stria liz in g  

industries ' which allow for the optimal u tilisa tion  o f local natural 

resources and for the longer-term accumulation o f technological c ap ab ilit ie s . 

The assessment of sectoral developments should cover not only large -sca le  

industrial units and technologies, but also sm all-scale and trad itional 

technologies.

( i v )  The impact of policy, a. The e ffective  exercise of a technology 

function requires a careful assessment of the scope for implementing 

policy and for government intervention and regulation in the technology 

market. In making such an assessment, it  must be recognized that there 

are a range of contextual considerations involving socia l, p o lit ic a l and 

economic structures which constrain policy formulation and implementation 

and that policies can have an indirect as well as a direct e ffect on the 

development of technological capab ilities . The technology system operates
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within an overall constraining frame of an in te llectual climate, 

a system of values, attitudes and modes o f behaviour, as well as 

o f current leg is la tion . The direct impact o f this on strategies, 

polic ies and plans and in the defin ition  o f the composition o f social 

demand may be obvious, even though such impacts defy easy generalization.

Less obvious is  the indirect impact on the components o f the science and 

technology system o f po lic ies governing such areas as taxation laws, 

import controls, custom duties, the in flux  of foreign capital and labour.

A ll these w ill  have a profound e ffect on the operation o f the technology 

system and together constitute what might be termed as im plicit science 

and technology po licy .-^/  Experience has shown that, in many areas, 

im plicit technological po lic ies are able to run d irectly  counter to the 

exp lic it technological po lic ies contained in science and technology plans.

It is  the contradiction which frequently l ie s  behind fa ilu res  in policy  

implement ati on.

b. Another area requiring careful investigation concerns the 

identification  o f relevant instruments fo r influencing the patterns 

of demand fo r technology. Only the maximum possible participation of 

people from a l l  sectors o f society could cause sign ificant changes in 

demand patterns fo r goods and services. In the past, emphasis c learly  

has been placed on the supply side with an im plicit b e lie f  in the 

existence o f a purchasing law which governs technology supply/demand 

relationships. In reviewing p o ss ib ilit ie s  fo r influencing technology 

demand, attention should be given to such instruments as industrial 

programming and p rio rity  setting, industrial financing and state purchasing 

arrangements.

(v ) Internal d iffusion  o f technology. The state of d iffusion  of 

technology within a country both ve rtica lly  through d iffe ren t sectors 

and groups of society, as well as horizontally amongst members of the 

same group or in the same sector and the existence o f conditions to 

promote such d iffusion  should be assessed. Internal mobility o f technical

10/ The IDRC's global project on science and technology policy instruments
provides ample and in ^ re s t in g  examples of im plicit science and technology 
polic ies from several countries. Only one African countiy was involved 
marginally in th is project. See Francisco Sagasti: 'Science and 
Technology for Development: Main Comparative Report o f the Science and
Technology Policy Instruments P ro jects ', IDRC, Ottawa, 1979*
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personnel promotes transfer and diffusion and enables the train ing  

and transfer of s k i l ls  to a much larger number of persons than would 

otherwise be possible. The economic relationships between the urban and 

rural areas have to be examined to see how the strengthening o f such 

relationships could contribute to the growth o f technological s k il ls  

in the rural areas. The fa c i l it ie s  and instruments available fo r the 

promotion of innovation a lso  have to be examined* It eas ily  can be 

seen that an assessment of the p o ss ib ilit ie s  for promoting transmission 

mechanisms may c a ll fo r the identification  o f 'socia l c a rr ie rs ' with an 

objective and subjective interest in the application o f a certain type 

of technology.

(v i )  Technological institutions. a. An assessment o f the capacities  

of existing institutional infrastructure w ill  be essentia l. Such an 

assessment should identify the function performed by institutions, the 

means at their disposal and their potential fo r change and development. 

Technological institutions cannot be construed in the narrow sense of 

industrial research organizations and the like . The assessment should 

also cover such institutions as information centres, project formulation 

and evaluation centres^ investment promotion agencies, investment boards, 

technology regulating agencies, productivity councils, design institutions, 

consultancy and other technological service agencies, extension centres 

fo r small industries, institutions for technological education, and research 

institutes. In sum, the review should include promotional, regulatory and 

service institutions since their activ itie s  w il l  involve im plicit policy  

and impinge in a variety o f wsys on the process of technological developewnt. 

In this sense, i t  mĵ r be more appropriate to think in terms o f functions 

and services to be performed rather than in terms o f institutions per se ■ 

since, ultimately, i t  is  there where major interest l ie s .  This approach 

would require the specification of these functions and services and 

their correlation with the potential offered by available  institutions.

b. In assessing existing institutional capab ilities , obviously it  w ill  

be essential to go beyond mere numbers (o f  technical personnel, expenditure 

incurred and so on) to a qualitative evaluation o f the output of the 

institutions. The p o ss ib ilit ie s  o f strengthening the institutions,
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extending the scope o f their activ ities  to include more functions and 

services, avoiding duplication in their work and ensuring co-ordination 

should be identified . The place o f the respective institutions in the 

government hierarchy, their involvement in decision-making for industrial 

and technological development, and the contacts they have iriAh industry 

and the public are c r it ic a l factors in assessing their effectiveness.

The role of research institutes in essential technological functions 

such as extension, p ilo t plant and commercialization of technologies 

should also be assessed.

( v i i ) Summary. The above assessment should provide su ffic ien t information 

and insights to identify  future p o ss ib ilit ie s . It  w il l  provide an 

understanding o f the scope for technology policy and the p o ss ib ilit ie s  

fo r government intervention and regulation in the development of 

technological capab ilitie s . More sp ec ifica lly , i t  would make i t  possible  

to identify sector and branch p rio rit ie s  and important inteivsectoral 

relationships with sign ificant linkages and backward and forward m ultiplier 

effects. Furthermore, i t  w ill permit an understanding o f available and 

needed in stitutional infrastructure and o f manpower requirements. It 

provides an extensive basis for identifying p r io r it ie s  in a range of 

interrelated areas and o f evaluating the advantages and disadvantages 

associated with technology alternatives at d ifferent leve ls. In short, 

i t  ensures that technology policy w ill  be organically linked with national 

economic, social and industrial development objectives.

(c )  Po licies and policy instruments

26. k large number of policy instruments are availab le  fo r  attaining  

technological objectives and achieving the technology mix deemed most 

desirable. The e ffective  application of such instruments, however, w ill 

require the identification  of the structural forces and deficiencies  

which are lik e ly  to invalidate their u tilization . One of the basic 

arguments in this document is  that contextual factors may be decisive in 

determining the success of technology policy-making.
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27. Policy instruments can tike various forms and be of the « rp lic it  

or im plicit type. They include national laws and regulations fo r  

licensing of production capacity of industrial enterprises (as  in  India) 

or the defining of new and necessaiy industries (as in Mexico), controls 

over majority foreign equity holding*, employment of expatriates, controls 

over imports, incentives fo r  exports and import substitution, regulatory 

control over foreign technology, regulation fo r  use of domestic consultancy 

agencies and technical services, various forms of financia l assistance

and incentives fo r  sm all-scale and rural industries and the lik e . In 

most countries, several f is c a l and regulatory instruments are u tilized  in 

combination with one another. A number of governmental and semi-governmental 

agencies are consequently involved in dealing with one or other policy 

instrument. One of the criticism s often made is  the m ultip lic ity  of 

governmental regulations and agencies with which domestic industry has to 

deal. While adequate co-ordination is  undoubtedly necessaiy and bureaucratic 

delays need to be minimized, the complex and manifold issues of industrial 

and technological growth in most developing countries necessitate that 

governmental agencies play a c r it ic a l and determinant role in  several 

policy areas. The nature and extent of such a ro le obviously depends on the 

circumstances and objectives o f each country but the nature and magnitude 

of the problems are such that the free play of market forces may only 

accentuate existing gaps and problem areas.

28. As noted above, pol ic ie s  and instruments re lating  d irectly  to 

technology have to be v. ewed within the framework of overall economic 

and industrial po lic ies. I3y and large, however, such polic ies and 

mechanisms, as well as the leg is la tion  re flecting  such po lic ies and 

within which such mechanisms function, need to be defined in  respect of:

(a ) the role of both existing and new private foreign  investment;

(b ) f ie ld s  in which foreign technology is  considered particu larly  

necessary, and measures designed to ensure adequate technology flows, 

including patent laws and tax benefits;

(c ) production and service sectors in which foreign technology should 

not be encouraged, including technical and management services,
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merchandi zing and internal sales, and sectors where domestic 

capability  is  either adequate or should be developed;

(d ) the establishment and development of a regulatory mechanism 

to regulate such inflow in accordance with prescribed and 

well-defined guidelines;

(e )  incentives and measures to encourage domestic technological 

growth, including tax rebates fo r  R and D expenditure, limited 

duration of foreign technology agreements etc.;

( f )  incentives and measures to promote technological servies, 

particu larly  consultancy and engineering services, including 

tax r e l ie f  and regulatoiy action such as insistence on local 

consultancy agencies being appointed as prime consultants in  

selected fie ld s ;

(g )  financia l assistance and support to domestic technology agencies.

Such a l i s t  o f policy measures and instruments re lating  d irectly  to

technology can only be il lu s tra t iv e  and not exhaustive and must be

formulated in the context of each country or region.

IV. GENERAL POLICY GUIDELINES

29. In eveiy developing country, technology policy w ill certain ly need 

to address the essential question of selective action. As noted above, 

the defin ition  of the technology mix which is  socia lly  optimized requires 

the systematic identification  of sector- and product-specific a lternatives  

and the careful analysis of the various constraints associated with each 

of the options. Despite the enormous differences among African countries, 

fiv e  general guidelines could be gleaned from the Monrovia Declaration and 

the Programme of Action fo r  the African Industrial Development Decade.—

Thqy are of particu lar relevance in  the identification  of the most appropriate 

technology mix:

11/Monrovia Declaration of Commitment of the Heads of State and Government 
of the Organization of African Unity on Guidelines and Measures fo r  
National and Collective Se lf-re liance  in Social and Economic Development 
fo r  the Establishment of a New International Economic Order (AHG/ST.3 (XVI), 
Rev.1) .



( i )  Elaborating c rite r ia  fo r  technological p r io r it ie s  and choices.

Starting with the development strategy of the countiy and its  social 

economic objectives and po lic ies, the c r ite r ia  fo r  ordering p rio r it ie s  

of action in the technological f ie ld  w ill  have to be c learly  defined. 

Technological choices, based on sound and comprehensive information on 

technologies and technological products, w ill also re flect the develop

ment strategy, l i fe -s t y le  and product mix. Such c r ite r ia  and conscious 

choices would define next the p rio r it ie s  fo r  funding programmes and 

projects in technological development, whether in  dealing with the flow  

stream or developing the stock stream. Such c r ite r ia  should re flect  

the maximum of complementarity and cohesion between national development 

polic ies and plans and those in the technological f ie ld ;

( i i )  Tranaforwing needs into effective  demand. The gap between the 

needs o f African society, or more sp ec ific a lly , the needs of the 

underprivileged majority, and effective  demand, that i s  to say the demand 

which can enter aonetaiy exchange re lations, is  dramatically increasing. 

Decreasing fulfilm ent of basic needs and overconsumption in some urban 

growth areas are fam iliar symptoms. A conscious policy to reconcile needs 

with effective demand thus becomes of u.most importance. This would 

imply three interrelated p rio rity  a c t iv it ie s : the identification  of social 

needs (which raises a fundamental question concerning the degree of 

involvement of the majority defining these needs); the defin ition  of 

c r ite r ia  fo r  the adjustment of e ffective  demand to social needs (such as 

maximizing the basic needs satisfaction  of the poor, the productive 

integration of the labour force, the use of local natural resources, the 

use of local sc ien tific  and technological capab ilities  and trad itional 

sk il ls ,  and so on); and restructuring the supply side and resolving the 

problems of the choice of products and the technologies d iffe ren tiating  

between growth and development and emphasizing equity;

( i i i )  Social optimization of using material and human resources (natural

and energy resources, manpower, institutions e tc .) Most African countries s t i l l  

have to develop the basic preconditions fo r  e ffective  control over the natural 

resources located within their fron tie rs , that ir  to say, national capacities



to detect, exploit and process such resources. Thus, utmost importance

should be afforded to a c tiv it ie s  in this f ie ld . These should include

a systematic search fo r  areas in  which co-operation between African

countries appears feasib le . A va ilab ility  of natural and in particu lar

energy resources should have a determining effect on the contents of

industrialization  strategy as regards choice of sectors, choice of process

and techniques. Against the abundance o f natural resources, manpower

in A frica  is  re lative ly  scarce and expatriates have been prominent in

its  industrial development. This would ca ll fo r  careful consideration

of the most effective ways in which valuable resources can be used.

In A frica  today, there are a lso  several institutions involved in
12/

technological development and industrial R and D; —

( i v )  Support fo r  agriculture. In th is context the promotion of s e l f -  

sufficiency in basic foodstuffc is  especially important* Industrial

suprirt fo r  agriculture, would help guarantee se lf-su ffic ien cy  in food a target 

thaï ^s given top p rio rity  in  the Guiding Principles of the Monrovia Declaration. 

This support applies to sectors producing agricultural inputs (implements, 

fe r t i l iz e r s ,  pesticides, irr iga tion  equipment e tc .),  to sectors serving 

transport and distribution  requirements and to those processing agricu ltu ral 

goods. P o ss ib ilit ie s  fo r  the application of science and technology to 

increase agricultural productivity, to improve post-harvest technology and 

to introduce innovations into plantation industries, animal fish eries  

and fo restiy  are veiy considerable;

(v ) The identification  and strengthening of industria liz ing  industries. 

Priority  should given to the identification  and promotion of the 

so-called  industrializ ing industries, Such a strategy includes,

inter a l i a , the development o f  the engineering and machine tool industry 

the production of tex tile  and agricu ltu ral

12/ See document on Industrial and Technological Manpower and document 
on Industrial and Technological Institutions, both prepared fo r  th is  
Symposium.
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machinery, and a reorienxaxion of basic industries, processing locally  

availab le  resources which would aim to increase the share of down-stream 

act iv it ie s  and to fo ster the integration of the country’ s industrial and 

agricu ltural production;

(v i )  Effective control o f key sectors. Without control there w ill be 

l i t t l e  progress in the direction of autonomous decision-making and l i t t l e  

influence over the process of growth or, indeed, development. Such 

control is  a basic precondition fo r  the establishment of dynamic inter

industry linkages. It  involves control o f the market, of essential 

inputs of forward and backward linkages as well as over R and D of 

technologies. This has led  in  some countries to selective nationalization  

of key sectors. Such po lic ies should recognize, however, that ownership 

should not be confused with control and that it  is  control which counts;

(v i i )  Developing mechanisms fo r  continuous monitoring and corrective action. 

As mentioned in paragraphs 3-6, policy formulation s t i l l  leaves a range

of questions not yet answered and planning is  made d if f ic u lt  by a

number of internal and external factors. This c a lls  fo r  the effective  

operation of mechanisms fo r  monitoring actual performance, feeding back 

information in good time fo r  corrective measures to be formulated and 

executed. Developing countries, in particu lar, can i l l  a ffo rd  the waste 

of time and the squandering o f the resources that would be brought about 

by fa ilu re  to keep a close watch on implementation and taking suitable  

measures in time.

30. Technology policy w ill  need to address problems and outline options 

at d ifferent leve ls . National strategies fo r  technological development 

should be based upon the recognition that the international technology 

situation and the international d ivision  of labour are not static  but 

rather dynamic. National strategies should thus re flect an appreciation  

of global and regional trends and developments, a consideration which w ill 

become increasingly important as e ffo rts  in the direction of collective  

se lf-re lian ce  and technical co-operation among developing countries and 

economic co-operation among developing countries (TCDC/BCDC) are intensified .
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decisions concerning sector and branch spec ific  product and process 

technologies. Such decisions can only be articu lated at the enterprise 

leve l. The enterprise level is  thus of c r it ic a l importance. Technology 

choices at this leve l, however, cannot be le f t  to the discretion  of 

individual entrepreneurs and to market mechanisms. The interest of the 

nation w ill not necessarily be compatible with that of individual or of 

groups of entrepreneurs. Individual enterprises may well be motivated 

by profit rather than social welfare considerations. P ro fit maximization 

may well encourage them to import foreign technologies under conditions 

which perpetuate national technological dependence. One of the 

essential functions of technology policy is  thus to guide the actions 

of entrepreneurs in  socia lly  desirable d irections. In most cases this 

w ill necessitate the creation of a system of incentives as well as of 

regulation and control.
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adapt and absorb foreign technology inputs (regu lating the flow stream) 

and of developing an indigenous base and the capacity to innovate (the 

development of stocks). It  would seem appropriate to review broad 

policy options under each of these main headings.

(a ) Selection and acquisition o f technologies.

33. Po lic ies aimed at strengthening the capacity to select and acquire 

technologies w ill need to recognize that, as stressed above, developing 

countries require a judicious mix of technologies in order to achieve their 

development objectives. They w ill  need to u t i liz e  "the largest and 

the smallest, the most complex and the simplest, the most expensive and the 

cheapest, the latest and the best, and the tried  and the true". 13/

A ll w il l  be required at one time or another. In some categories of industries, 

such as heavy engineering, electronics, heavy chemicals and some types 

of in frastructure, there w ill be no substitute for the most modern, 

capital-intensive technology which w il l  need to be imported. In general, 

however, developing countries would appear to possess a special need for 

technologies which meet the following c r ite r ia : -^/

(a ) High employment potential, including indirect employment through backward 

linkages with national suppliers and forward linkages with national 

processors, d istributors and users;

(b ) High productivity per unit o f capital and other scarce resources;

(n) Higher labour productivity in the context of increased employment,

that is , the maximization of the productivity of labour in the economy 

as a whole;

(d ) The u tiliza t ion  o f domestic materials, expecially  of raw materials 

previously considered of l i t t le  value;

13/ International Institute for Environment and Development, 'Mobilizing 
Technology for World Development: Report of the Jamaica Symposium', 
London, March 197 9» P> 1.

lA l See Hans Singer, 'Technologies for Basic Needs' International Labour 
Organiaatioai. 1 9 7 7 , p. 32.
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(e ) A scale of production that is  suitable to serve local markets 

(unless exports are involved), with special consideration  

given to snail, fragmented markets in rural areas;

( f )  Low running costs and cheap and easy maintenance;

(g ) Maximum opportunity for the development, as well as use, o f national 

sk il ls  and national management experience;

(h ) Dynamic opportunities for the further improvement o f technologies

and feedback effect on the national capacity to develop new technologies.

34. For the modern industrial sector, the main task w ill be to extend 

technological choice as far as possible and to increase the measure 

of selectivity. Experience has shown that decision-makers in enterprises, 

government agencies, and financing institutions are often inadequately 

aware of the implications, direct and indirect, of the choice of one 

technology rather than another. A ll too often, the alternatives available 

are not known, let alone considered.*

lj. Instruments which can be employed by developing countries to promote 

the selection of appropriate technology could include, for example, 

the follow ing; ^

(a ) D iffe ren tia l direct and indirect taxation (e .g . tax exemption or 

lower taxation for products and enterprises in  the sm all-scale sector 

pr those u tiliz in g  newly developed or indigenous technologies);

(b ) D ifferen tia l financial and credit po lic ies (for example« lower rates of 
interest and lib e ra l credit for products and enterprises in the small-scale  

sector or those u t iliz in g  newly developed or indigenous technologies);

15/ See Draft Reoort of the Second Consultative Group on Appropriate 
Industrial Technology (iD/VlG. 279/12) and also Report of the 
Technical/Official Level Meeting to the M inisterial Level Meeting, 
International Forum on Appropriate Industrial Technology (ID/WG. 124/Rov.1) 
and Report o f the M inisterial Level Meeting, International Forum on 
Appropriate Industrial Technology (ID/WG 282/123)•
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(c ) Industrial po lic ies concerning size of units and c rite r ia  for expansion 

(for example, reservation of certain products fo r manufacture in the sm all- 

scale sector only; policies discouraging more assembly industries based

on imported components);

(d ) "irade policies on import of capital goods or raw materials (fo r  example, 

import control; not permitting import of equipment of too large a 

capacity; phased programmes for the reduction of import content of raw 

materials and components);

(e ) Policies on foreign investment and import of technology (fo r  example, 

discouraging turnkey contracts; not allowing foreign investment or 

import of technology in specified areas; associating local consultants 

or R »nd D institutions in selection of technology).

36. Policies aimed at regulating the acquisition of foreign technology 

should not only cover technology per se, but also equipment (which embodies 

technology) and foreign investment (which is  a vehicle of technology and 

invariably predetermines i t ) .  This is  particu larly  important in A frica  because 

of the weakness and very limited scope of the capital goods industry. Shortage 

of capital has often led to foreign sources of capital making technological 

choices that are by no means the most appropriate. A policy of regulating the 

f l . "  of foreign technology w ill obviate distortions in the pattern of industrial 

giowth and avoid an undue outflow of foreign exhange. To ba e ffective , such 

a policy should h ve  both regulatory and promotional aspects. It  should 

protect indigenous technologies and emerging technological capabilities where 

they satisfy  national requirements. I t  should encourage inflows where there 

are gaps in production, technologies or technological capab ilities. It  should 

bo also a matter of policy to specify those technologies which need to be 

protected and those which need to be encouraged to grow. A mechanism fo r  

screening technology contracts w ill also be necessary. Such screening could 

ensure that the technological services required are c learly  specified; that 

technology packages are unpackaged wherever possible to admit contributions 

from indigenous technological capab ilities ; that adequate provision is  made 

1 'r  the training of local technicians; and that there are no unwarranted 

re itrictions on the further dissemination of the technologies and the 

technological capabilities involved. Although each developing country may 

have its  own approach towards the extent of production or regulation of 

foreign technology, the establishment of a screening mechanism w ill enable 

the continous and systematic monitoring of foreign technology inflows which 

does not exist in many developing countries at present.



-  80 -

(b ) Adaptation, absorption and improvement o f technologies.

37• Po licies of technology adaptation, absorption and improvement should 

focus on the process of ridding imported technologies of their rich country 

ethnocentricity and of stamping them with the socretal imprint of the 

importing country. No less important w ill  be the process of upgrading 

loca l technologies so as to improve their productivity.

38. The adaptation of imported technology may necessitate, fo r example, 

the scaling down cf the technology to the size of the local market, a 

process which has already been sa tis fac to rily  demonstrated fo r several 

processes, including bricks and cement, paper, te x t ile s , packaging, sugar 

and a wide variety of agricu ltu ral equipment. Adaptation w i l l  also  

necessitate the matching of the technology to available local sk ills  which, 

in some cases, may require maximizing its  labour intensity and capital 

savings.

39. Since technology adaptation is  the means of linking imported technology 

to national R and D, po lic ies designed to enhance capacities fo r adaptation 

and absorption w il l  need to give due consideration to the build ing up Cf 

national R and D capab ilities  and to forging closer links between R and D 

institutions and industries.

40. Adaptation to the satisfaction  of a technical authority could be 

imposed as a condition in contracts fo r the acquisition of foreign technology. 

The costs of adaptation could receive preferential treatment in taxation. 

Adaptation to local raw materials and components could be secured through a 

phased programme of reduction of imported materials and components.

41. Absorption of technology in a narrow sense could be fac ilita te d  by 

policies which in sist that foreign technology and investment inflows be 

accompanied by adequate train ing of local personnel both in terms of the 

number of persons trained and the extent of their training. Absorption 

becomes easier i f  research institutes and industry are involved in decisions 

on which technology to import.
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42. Long-term polic ies fo r the absorption o f technology should concentrate 

on human resource development. Po licies that promote a greater involvement 

of scientists and technicians in the development problems of the country 

w ill  be needed including, where necessary, the restructuring of their  

sa laries and respon sib ilities .

43. Long-term polic ies aimed at technology absorption require that 

developing countries make serious reappraisals of their educational 

polic ies.

(c ) Development of technologies

44. Po licies designed to strengthen the capacity for innovation w ill  

need to recognize that the process o f build ing up sc ien t ific  and 

technological infrastructure and capab ilities is  necessarily a complex, 

time-consuming process that has to take place at a l l  leve ls of society  

and may need to be supported by basic changes in the educational system.

The development of the capacity to innovate requires much more than the 

build ing up of R and D institutions. The notion that technology development 

is  rooted in the existence of h igh -level R and D centres takes a too narrow 

view of the process of technological innovation. I t  is  a lso  h isto rica lly  

inaccurate. In countries where development has been decentralized and 

community development programmes in itia ted , experience has shown that 

local governments, local organizations, agricu ltural co-operatives and 

the lik e , as well as motivated individuals, can be technological innovators. 

Technological innovation is  a bottom-up as well as a top-down process: 

innovation comes from the users o f technology as well as sc ientists and 

engineers.
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45» In spite of a l l  the problems they face, sc ien t ific  and technological 

research institutions in A frica  have shown themselves quite capable of 

generating ideas that are potentia lly  of value i f  properly developed 

and exploited. However, innovation is  not the prerogative of the sc ientist. 

The practitioner at any level (p a rticu la rly  at the shop-floor le v e l) as well 

as the end user are sources of sign ificant innovative ideas of considerable 

potential. The great advantage of these ideas is  that they often re flect  

firsthand experience and deep insight into the actual needs of the user.

They are often capable of producing working models, but considerable 

engineering e ffort is needed to transform the basically-sound concepts 

into a economic re a lity . Another important task of policy in A frica  today 

is  to promote the application of such firsthand experience and to fa c ilita te  

the process of the commercialization of new technologies. The few pioneering 

examples of successful commercialization need to be studied and the reasons 

behind their success identified .

46. Development can be promoted through the levying of taxes on industry, 

the proceeds being u tilized  fo r  R and D purposes. Tax rebates could be 

allowed on the R and D expenditures of foreign owned enterprises to 

encourage them to set up such fa c i l i t ie s .  In India part of the condition 

of approval fo r  the import of technologies is  that the importing organization 

should set up R and D fa c i l i t ie s  within the period of the contract so that 

the need fo r  continuing the import beyond that period is  obviated. Other 

mechanisms have been adopted in Asia and Latin America with varying degrees 

of success. Such experiences merit consideration so that appropriate 

incentives be applied in A frica .

47» To preserve trad itional technologies and capab ilities , protection could 

be provided by way of the reservation of lines of manufacture, policies of 

government purchases etc. The adoption of technologies developed loca lly  

( fo r  example by research institu tes or industrial enterprises) could be 

encouraged by tax concessions or by lib e ra l conditions of industrial approved.
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48. For widespread dissemination of technology and fo r  encouraging 

innovative capab ilities , the promotion of self-employment and techno

entrepreneurs should be encouraged as a matter o f policy. Concessional 

financia l assistance through financial institution? w ill be important in  

this respect. Po lic ies of worker participation in production and technology 

decisions w ill also be of help. Patent laws and financia l encouragement fo r  

innovations and their application are necessary. Special incentive schemes 

aimed at un iversities and academic institutions designed to promote 

innovative ac tiv it ie s  may also need to be devised. The aim is  to create or 

encourage a section in  society with a vested interest in  industry and which 

would exercise it s  entrepreneurial and technical s k i l ls  ii. industria lization .

A number o f special instruments fo r  promoting technology adaption, absorption 

and development w ill be discussed.

49« The fountain-head of technological innovation in satisfaction  of social 

demand, is  an alternative development strategy and a new l i f e -s t y le .  The 

Guiding Principles of the Monrovia Declaration remind us that existing  

l i fe -s ty le s  and patterns o f economic growth in industrialized  countries as 

well as in  developing countries have led to serious environmental degradation 

an^ rapidly increasing social costs, natural resource depletion, 

technologically-created unemployment, alienation, pathological urbanization, 

erosion of family and community l i f e  and a d e te rio ra tio n  of the quality  

of l i f e  in  general. There is  also doubt about the d es irab ility  of the 

dominant patterns of growth and l i fe -s ty le s  from the developing countries, 

and their su itab ility  in the long run. It  is  obviously up to the peoples 

of A frica to search fo r  new and feasib le  development a lternatives, l i fe -s ty le s  

and consumption patterns. This search is  essen tia lly  a m ultidisciplinary  

e ffo rt involving social and natural scientists as well as technologists.

It  i s in  fact a eearch fo r  new technological products and appropriate

technologies to produce them. This could not, and should not, be carried

out by governmental organizations, since they ca ll fo r  the maximum participation

of people from a l l  walks of l i f e .  Experience in other parts of the world,

particu larly  in India, favours the establishment of autonomous bodies, as

the most effective means of strengthening the search fo r  development alternatives

that could be realized here and now.-^^

16/ See T. Bayudamma: Science and Technology fo r  Development -  Indigenous
Competence Building ( ID/hO.301/3), PP* 11-25»
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71 TRANSNATIONAL CORPORATIONS 21/

50. A special word is  required on polic ies concerning relations with 

transnational corporations which s t i l l  play a predominant role in A frica.

Not only have they been sources of technology; but often the suppliers of 

capital investment. This la t te r  function cannot be discussed without 

reference to the national policy on foreign investment in general. However, 

since transnational corporations retain o ligopo listic  control over technology 

in a large number of manufacturing and service sectors, a considerable 

proportion of technology acquisition w ill continue to take place through 

their operation. Technology plans and polic ies w ill thus need to channel

the operation of transnationals according to national objectives and 

p rio rit ie s .

51. Fohcies aimed at regulating the ac tiv it ie s  of transnational corporations 

should recognize the inherent conflict between the profit-maximization 

objective of transnationals on the one hand and the development of national 

sc ien tific  and technological capacities on the other; hence the need fo r  a 

regulatory and monitoring system. Elements of this control function w ill

need to focus on the extent of the local integration of the foreign subsidiary, 

including the u tilization  of technologies appropriate to the country's 

needs and conditions, the extent of the u tilization  of local resources, 

and the extent to which the foreign subsidiary is  involved in building up 

indigenous capacities.

52. Once technological needs have been defined and the most appropriate 

technology mix identified , the specific  role and the possible pattern of 

corporate relationships with transnational corporations in various sectors 

of the econony can be established. In certain branches, particularly  

high-technology industries, it  may be necessary to u t i liz e  transnationals 

both as a source of investment end as suppliers of proprietory technology.

In sectors where the domestic i-dustry has the necessary entrepreneurial 

capability and technological base, technological needs may be served by 

licensing and other contractual arrangements without foreign capital

17/ Transna\ional Corporations and the Industrialization  of Developing 
Countries (ID/CONP.4/ 14) ,
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participation. In certain f ie ld s , i t  may not be desirable to encourage 

foreign technology flows in order to u t i liz e  and enhance domestic innovative 

capability. Thir approach would be relevant in  rectors where appropriate 

domestic technology is  available  or where foreign technology has been 

adequately absorbed by domestic industrial enterprises.

53. The technological requirements of linkage industries constitute an 

important element of negotiations with transnationals. In the case of 

mineral industries, which are particu larly  important fo r  Africa,technology 

fo r downstream processing stages would be a sign ificant aspect to consider 

and the interests of both the host country and the enterprise would need 

to be harmonized. Sim ilarly, the extent and nature of domestic integration  

and the increase in value added over a defined period need to be established  

in the course of negotiations. The development of domestic marketing and 

managerial expertise, besides operational s k i l ls ,  should a lso  be identified  

as being an important responsibility of transnationals in various sectors.

54« An important aspect of negotiations with transnational corporations 

relates to the disaggregation of the technology package. Transnationals 

tend to aggregate the investment function with the various technology 

elements, including project engineering, production technology, management 

and marketing. Prom the host developing country's viewpoint, it  is  

important that the package should be unbundled and evaluated in  terms of 

its  various elements. The unbundling of the technology package is  

important fo r  determining the cost element of each part in the package, but 

of even greater significance is  the p ossib ility  fo r  domestic industry 

to participate in the supply of inputs and project engineering services.

Even i f  the cost of domestic goods and services tends to be above the

world market price, th is may nevertheless be ju s t ified  in the in it ia l  stages

of industrialization  in the long-term interest of developing domestic capab ilities .

The extent of unpackaging w ill be subject to negotiation and is  usually limited

to certain sectors where transnationals can ensure that the technology is

used onlyhy a subsidiary or a f f i l ia t e  under their control or is  sold only

in the form of a complete system, and not as separate components. Sim ilarly,
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where foreign engineering contractors with the s k il ls  to combine various 

inputs are ti»mselves dependent on the technology supplier, the incentive 

to unpackage may be weak or lacking. In such cases, a great deal may 

depend on the technical and managerial expertise and contracting s k il ls  

availab le  in  the host country. This underscores the greal .mphasis that 

needr. to be placed on the development of domestic capab ilities  in consultancy 

services.

55. E fforts in  the direction of unpackaging should obviously aim at 

maximizing the use of loca l inputs, especially technological services.

Policy guidelines can be prescribed concerning restrictions in  the rise 

of foreign personnel, train ing programmes fo r domestic personnel at 

various leve ls , and enterprise-level R and D. Import restrictions and 

controls can sign ifican tly  a ffect greater technology flow fo r  linkage 

industries and adaptive use of loca l uateria ls and parts. Export 

incentives and insistence on export commitments by the subsidiaries of 

transnational can, on the other hand, improve the balance of payments 

performance of transnationals and achieve better quality production.

56. It  is  important that the impact of operation of the subsidiaries  

and a f f i l ia t e s  of transnational corporations on domestic technological 

development i? monitored on a continuous basis . The review process 

should monitor the path of technological development, the R and £ under

taken by the foreign a f f i l ia t e ,  and the adaptions performed to suit local 

conditions and requirements. This review should cover existing subsidiaries  

and a f f i l ia t e s  and also new enterprises in  which transnationals are involved.

57. Special attention may also need to be given to the high costs resu lting  

from the extensive usage of foreign  brand names and trademarks by transnational 

corporations. Measures which can be used in this reppecrt include the compulsory 

use of domestic brand namea which, a fte r  a period of time, obviate the need fo r  

foreign brand names. The d iffusion  of foreign technology c ' be fa c ilita te d

by restrictions on the duration of licensing agreements (usually  five  to 10 

years ). The shortening of the period of patent va lid ity  belcw the norms of the 

international patent system can also be introduced, as has been done by such 

countries as Brazil and Mexico, and the p o s s ib ilit ie s  fo r  introducing patents 

in v ita lly  important sectors can be severely restricted .
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VII. TECHNOLOGY PROGRAMMES

58. Technology plans and polic ies w ill need to he translated into pro

grammes and, eventually, rub-programmes, projects and specific  a c tiv it ie s .

In the preceding discussion a number of areas in which action programmes 

could be in itiated  were indicated. In th is section, the need fo r  action in  

a number of typically  c r it ic a l areas w ill be discussed. These areas are 

the development of agro-industries, the engineering and machine tool 

industry, special programmes fo r  small and medium enterprises, the 

development of a technological service capability , the creation of industrial 

extensive services, the creation of information networks, and technical 

education and training programmes. The section concludes with a b r ie f  

description of a possible action programme fo r  a high p rio rity  area: 

tLe more effective integration of technological capab ilities  with 

productive a c tiv it ie s .

(a ) The development of agricu lture-related  industries.

59» The Monrovia Declaration gives f i r s t  p rio rity  in the next United 

Nations Development Decade to African regional se lf-su ffic ien cy  in food.

This implies intensification  of a c tiv it ie s  in the agricu ltural sector.

Industrial programmes w ill have to analyse the needs of agriculture. This 

w ill cover both industrial inputs to agriculture ( f e r t i l iz e r s ,  chemicals, 

tools, agricu ltural machinery e tc .) as well as the down-stream linkages 

into industry (mainly the handling and processing of agricu ltural products).

60. Whether a coantry embarks on the production of fe r t i l iz e r s  and chemicals 

would depend on its  natural resources and the volume of production needed. 

However, production of agricu ltural tools and some types of agricultural 

machinery, particu larly suited to local conditions, almost certainly w ill 

have to figure prominently in the technology programmes. This w ill reduce 

the dependence on imported machinery which is  not always of the right size  

or type fo r  local conditions. The need fo r  food processing is  already 

recognized and food industries figure prominently in African industry. However, 

it  often seenm to be characterized by inappropriate demand fo r  such

inessential products as soft drinks under brand names. Intensification  of
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efforts towards se lf-su ffic ien cy  in food is called fo r  as well as special 

programmes to develop these industries further, hoth qualitative ly  and 

quantitatively, while reducing the predominance of foreign technology in  

this v ita l f ie ld .

(b ) The development of the engineering and machine tool industry

61. One i-f the most important o f a l l  industria liz ing  industries is  the 

engineering and machine tool industry. It constitutes the basis fo r  much 

industrialization , and experience in  developing countries has shown that

a broad-based industrial structure cannot be sustained without the existence 

of a growth-oriented engineering sector. The engineering industry is  

trad itiona lly  an important source fo r  the growth and development o f  

technical manpower and a focus for the process of technological innovation.

In fac t, development of agro-industries depends heavily on the progress 

achieved in engineering industries. It is thus advisable fo r  a l l  developing 

countries to assign high p rio rity  to the development of the engineering 

industry, especially  the production of machine tools, whenever market size  

and scale of activ ity  make the production of machine tools economically 

fea s ib le .

62. The development of the engineering sector may ca ll fo r  the setting

up of i i c i l i t i e B  to produce ferrous and non-ferrous castings, forgingB, m achine 

tool and machine shop equipment, fabrication  (including the production o f  

welded oomponants and stampings), ro llin g , bending and pressing fa c i l i t ie s ,  heat 

treatment and plating and steel r o l l i n g  m i l l s .

63. few m ater^l supplies w ill be of decisive importance, especially  

stee ls, castings and forgings. With respect to stee l, constriction rteel 

(mild s t e e l),  a llo y  steel and sheet steel are the most essential raw

sate r ia ls  required in the production of engineering products. Whether

a developing country should develop its  own iron and steel industry

depends upon a number of factors, one of which is  the a v a ila b ility  o f necessary

18/ UHTDO has recently prepared standard project documents fo r  the establish
ment of metal production development units, which are essential to both 
industrial anu technological development, as well ae v iable and practical 
means fo r  their quick d iffusion  in least developed countries.



mineral resources. Developing countries which are without supplies of iron 

ore, coal and abundant power and which have not reached a high level of 

industrial development w ill import whatever steels are required to develop 

their nascent engineering industiy.

64« The a v a ila b ility  of ferrous and non-ferrous castings depends upon 

xhe existence of foundries and forge shops. Thus their development should, 

where necessaiy, be afforded high p rio rity . Since cast and forged components 

are made sp ec ific a lly  to drawings, they can be produced more advantageously 

in  the country i t s e l f .

65. The decision to develop a national machine tool capability  should 

not depend upon size of market considerations. V irtually  every human 

a rtifac t is  made on machines which are themselves made on machine too ls.

In the smallest and least developed developing countries a machine tool 

industry can and should be developed. It  might, fo r  example, be organized 

on a cottage industry basis and involve the production of essential spare 

parts.

(c )  Small and medium enterprises

66. Special programmes may be required to promote the technological 

development of sm all- and medium-sized enterprises. An environment

which encourages in it ia t iv e  6y small firms is  lik e ly  to be more competitive 

and is  able to promote an active search fo r  more appropriate technologies.

A small firm is  usually less  inclined towards vertical integration so 

that it  is more lik e ly  to rely  on small, re la tive ly  labour-intensive  

local producers and suppliers than a large  enterprise would be. Small-scale  

industries also have a c r it ic a l ro le  to play in integrating tha agricu ltural 

and industrial sectors, a key aspect of development policy in A frica  today.

67. It  should be reaenbered, however, that local small and medium 

enterprises need considerable support in dealing with the problems they
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customarily face. They generally lack, fo r  example, the necessary 

resources to maintain specialized personnel fo r  technological management 

and are usually short of the technicians required to maintain and supervise 

effective ly  ongoing production processes. Linkages based on contract systems 

with centralized financing and decentralized production or on industrial 

co-operatives, have proved e ffective  in  many cases.

68. The effectiveness of «K il l  and medium enterprises could be improved 

through support programmes involving R and D in stitu tions, industrial 

extension services and technological service organizations. Governments 

might seek to develop entrepreneurial sk ills  in small and medium enterprises 

through programmes aimed at reducing the risks incurred by groups of 

entrepreneurs in the development of their technological capacities. There 

are in Africa today examples of sm all-scale non-competing industries pro

ducing items fo r  which there is  social demand and acceptability  within the 

lim itations of a small national market.

(d ) The development of a technological service capability

69. Inadequate technological service capability constitutes a major 

constraint in most developing countries. Such services range from macro

level industrial planning to m icro-level project identification , fe a s ib i lity  

studies, plant specifications, detailed engineering designs, c iv il  

constructions ana machinery in sta llation , and plant commissioning, start-up  

and operation:. While the extent of the gap varies from country to country, 

the mort sign ificatn  gap, even in f a i r ly  industrialized developing countries, 

is  in  respect o f detailed engineering and design and sectoral consultancy 

services through nationally-owned units. This makes disaggregation of 

foreign technology packages extremely d if f ic u lt  and also creates a c r it ic a l  

gap in infrastructure. It also results in undue and repetitive dependence on 

foreign  design and engineering services with a conrequential impact on the 

pattern of investment fo r  particu lar projects, the requirements o f capital 

goods and equipment and subsequent plant operations and management. In the 

less developed economies, the gaps in consultancy services are even more 

marked and ertend to almost the entire range of service ac tiv it ie s  indicated 

above.
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70. The identification  of gaps in service capability has to be done both 

on a country-wide basis and fo r  c r it ic a l and p rio rity  sectors in each 

economy. An appropriate policy package also needs to be prescribed and 

the extent to which preferential treatment is  necessary fo r  national or 

regional consultancy services, including engineering and designing 

capability , needs to be defined and necessary norms and guidelines 

identified  regarding the use of such domestic capability in an increasingly  

progressive manner at successive stages of industrial growth. It  may also  

be necessary to provide technical and financia l support to national consultancy 

firms undertaking detailed engineering and other technological services, 

particu larly  in  p rio rity  production sectors,

71« Technological services include the promotion of standardization, quality 

control, joint testing fa c ilit ie s , productivity, metrology and other such 

general service functions. They also include maintenance and repair of 

equipment and installations. A number of institutions already exist in 

Africa in several of these fie ld s . However, they have not yet le ft  their 

impact on industrial development in Africa, nor have their services been 

sought after by the foreign sources of technology. Productivity organizations 

in a number of African countries have also proved very useful in identifying 

specific production problems at the micro level in several industries, 

particularly small-scale enterprises.

(e )  Industrial extension services

72. Extension services are well-established in  agriculture; but not in  

industiy. Such services could serve to accelerate the growth of 

manufacturing industry, especially  in small- and medium-sized enterprises 

and, in time, provide an important input into the strengthening of national 

R and D a c t iv it ie s .







1 .0

l . l

\.?5 1.4

; 8 l i l i  2 5Il ̂

I I P

1.8

1 1.6

»Mil



r

-  92 -

Industrial extension rer'dces could be used to:. n J

( i )  Identify and resolve, to the extent possible, problems faced in  

manufacturing. It  may be necessary, however, to re fe r back the more 

complex problems to R and D institutions fo r  advice cr resolution;

( i i )  Identify new areas fo r  the adaptation and development of appropriate 

technologies. Such areas might include leather, processed food, metallurgy, 

forest products and bu ild ing  m aterials. The work would be undertaken either 

in  the extension centres themselves, or in indigenous R and D institutions, 

according to needs and resources;

( i i i )  fam iliarize  industries within the country with development and 

improvements in  related techniques;

( i v )  Train local professionals;

(v ) Provide essential support fo r  future expansion into R and D institutions 

and assist in the growth of other institutions;

(v i )  Couple industrial technology with social technology, so as to be able  

to identify end users o f the services and achieve c red ib ility  with them 

through e ffective  action.

( f )  Information needs ^

73. Up to date, comprehensive and re liab le  information is  essential fo r  the 

formulation of technological po lic ies and plans and th e ir implementation. Such 

information needs are o f considerable variety and scope, ranging from s ta t is t ic a l,  

socio-economic, financia l data to information on the whole technology spectrum 

beginning with identification  of investment opportunities, p re -fe a s ib ility

19/ See Commonwealth Secretariat, Co-operation fo r  Accelerating Industrialization : 
Pinal Report by a Commonwealth Team of Industrial Specia lists , London, 1973, 
pp. 30-31.

20/ See document on Industrial and Technological Information prepared fo r  this 
Symposium.
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and fe a s ib i lity  studies to information on technologies, plant and equipment, 

contractual conditions, leg is la tio n , operation and maintenance, training, 

adaptation and marketing. Technological information is  proprietaiy and is  

not free ly  availeb le . Few decision-makers, managers and operators in  

Africa today realize  the extent of their need fo r  information fo r  correct 

decisions and actions, nor are they generally aware of the existence of 

relevant information, either at home or abroad. Information needs change 

continuously and sometimes rapidly with developments inside the country 

and abroad. These specific  features of industrial information ca ll fo r  

special consideration in the formulation of national information policies  

and plans.

( « ) Technical education and train ing programmes 21/

74. The re lative  scarcity of manpower in  A frica  has already been noted. 

Furthermore, i l l it e ra c y  is  s t i l l  widespread in A frica  despite remarkable 

innovations in education in some African countries. The educational 

system is  s t i l l  heavily biased towards the white c o lla r  professions. 

Technical and vocational education and training are s t i l l  so c ia lly  of a 

lower status. Even at the te rtia ry  leve l there is  a disproportionate 

bias towards the humanities and away from the technological d isc ip lines.

V I I I .  KEI AREAS OF ACTIOK

75» It  is  thus clear that concerted action in a wide range of in te r

related f ie ld s  is  needed. I t  is  a lso  clear, however, that i t  w ill not 

generally be possible to *do everything at once', even i f  th is were 

considered desirable. There is  thus an overriding need fo r  selective  

action in areas which w ill lead to an immediate and demonstrable improve

ment in technological capaoities.

21/ See document on Industrial and Technological Manpower prepared fo r this  
Symposium.
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76. One area in which action could y ie ld  veiy substantial results is  in 

bringing technologr and production into a relationship of co-operative 

association and mutual reinforcement uithin a framework of balancing supply 

and demand fo r  technology The main features of such action would be:

(a ) Specification of demand fo r  techrology on the basis of the development 

goals o f growth and equity;

(b ) Identification  of supply stocks of natural resources, manpower, institutions, 

external assistance, national capabilities in selecting technologies and 

equipment;

(c ) Definition of the p rio rity  industries. For example, in A frica  today 

it generally could be raid that the food, agro-industries, engineering and 

non-competing sm all-scale industries w ill have p rio rity  in  most cases;

(d ) Considering the very wide variety of technological cnoices available

in each of the p rio rity  industries, and balancing the supply and demand sides of 

technological capability , h ereby  a numoer o f  basic  elements o f & technology policy  

and a minimum of technological programmes could be formulated.

(e ) For th is purpose, expenditure or. technology selection, acquisition, 

adaptation, absorption, development and application in the selected 

sectors may need to be expanded considerably above the current average 

level of expenditure fo r  the rest of the economy. Rational policies and 

other public and private institutional programmes and instruments would 

be developed and applied so as to ensure the desired resu lts. The 

supporting services, s k i l ls ,  leg is la tion  and regulations required would be 

gradually expanded to serve as an indigenous basis fo r  promoting the 

development of other sectors, thus ensuring that there is  a general advance, 

not only in technology, but also across the broader front of social and 

economic development.

77» In the nature of things, such an exercise may have to be carried out 

in stages. What is  important is  to take the f i r s t  few steps with a clear  

framework fo r  action in mind. It  appears necessary fo r  each country to 

develop and use a k it of basic tools fo r  technology policy and planning 

which could be enlarged in due course. In this oomection, consideration



may bave to be given to the follow ing lines or a c tio n :-

(a ) As regards technology planning, as has been the case with development 

planning it s e l f ,  the initiail step cannot avoid being one of collecting and 

bringing together an aggregate of relevant programmes in the identified  

sectors. Major considerations in drawing up ouch technology prograomes 

have been outlined e a r lie r . A fter such a compilation, i t  would be necessary 

to match it  with the technology demand as derived from the industrial

and overall development plans. In addition, since the gestation period fo r  

technological manpwer, particu larly in the case of engineers and scientists  

is  re lative ly  long, action to create and +rain such manpower w ill have to be 

undertaken in  the f ramework of a longer term framework than, say, a five-year  

development plan.

(b ) As regards technology policy there are at least four key areas in 

which immediate action is  necessary and this may constitute a minimum 

programme in thir f ie ld  fo r  each country;

( i )  Assessment of relevant f is c a l ,  monetary, trade and industrial polic ies  

in order to see that the effects are not contradictory but rather contributory 

to the objectives of technological development;

( i i )  An assessment of the ¿ lis tin g  technological po lic ies and the ostensibly  

non-technological, or im plicit, po lic ies mentioned above, to see how fa r  they 

are consistent with and contributory to the development objectives of a country;

( i i i )  In itiation  of a system to monitor technology imports, including

equipment to ensure that they contribute to the growth of production and the

fulfilm ent of development objectives. Such a monitoring system should have,

as it  develops, a mix of regulatory as well as promotional aspects to

achieve optimum resu lts. A variety of models exist in  regard to national

approaches to the acquisition of technology. Developing countries have therefore

a basis of actual experience which they can u t iliz e  in  selecting a model or
21/creating one most suited to their requirements. — '

21/ See National Approaches to the Acquisition of Technology, Development and 
Transfer of Technology series No. 1; Functions and Organization of National 
Offices fo r Transfer of Technolog’ (iD/WG.228/3/Rev.1). Recent Developments in  
the Regulation o f Foreign Technology in Selected Developing Countries 
(ID/hG.275/8); Review o f Legislative and Administrative Systems fo r  the Regula
tion of Technology ftansfer Agreements (ID/WG.206/2 ) ; Guidelines fo r  Evaluation 
of Transfer of Technology Agreements, Development and Transfer o f Technology 
series No. 12.
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( i v )  Formulation of polic ies fo r  promoting endogenous technological develop

ment and technological services. Major national roles fo r  endogenous 

technological development would need to be formulated and pursued within a 

viable  time frame. Here again several policy models exist in  developing 

countries themselves from which other developing countries could select and 

develop ones of their own.

(v ) The function o f the broad monitoring of action in these various f ie ld s  

should be the specific  responsib ility  of a m it  close to development po licy - 

making leve ls .

78. Perhaps, A frica today is  fortunate in s t i l l  possessing a f a i r ly  wide 

margin in the freedom of choice. Thus optimum development po lic ies unfettered  

by p rio r commitments to ways of l i f e  whose fa ilu re  is  manifest today could 

lead to more equitable societies with fewer soc ia l tensions and disruptive  

forces and greater participation of the majority of the population, particu larly  

women, in  the development e ffo rt and in enjoying the benefits. Technology 

polic ies and plans based on such premises could lead to greater integration  

of rural and urban development, to the wide d iffusion  o f technology to a 

decentralized production system based on appropriate technologies, either from 

the flow  or stock streams.
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i i i o  1 1 1 LTi ¿ u r t o  i n o u i u i i u ; i

1. Po lic ies , ’''an s  and piogrammes require institutions or instruments 

to implement them* Yet, the ro le  o f institutions should neither be over

estimated nor over-sim plified, as i f  th e ir mere establishment would 

solve a l l  problems. The value o f institutions lie s  in their a b ility  to 

provide a measure o f continuity and a co llective  interaction o f experience 

so that they become, in due course, depositories o f technological c ap ab ilit ie s .  

However they can only be e ffective  as the po lic ies and programmes that 

they help to iciplemsnt.

2. The institutional framework fo r  industrialization  is  complex and 

may be grouped broadly according to function, fo r  exrmple, policy, planning, 

evaluation, monitoring, regulation and control; resource allocation ; 

support services, research and development (R and D) and technology; manpower 

development etc. Industrialization  involves the building and management

o f institutions that harmonize and integrate resources, technology and human 

effort for productive processes, As such it  must be considered as a to ta l 

system, consisting o f a whole organization o f sub-systems and elements. 

Technology institutions are but one o f such sub-systems.

3. It is realized increasingly that the rate o f industrial and economic 

growth is  catalysed and propelled by the rate and level at which technology 

is  applied and used. Therefore technology policy planning and programming 

is  integrated with industrial policy and planning. The technology spectrum, 

apart from policy and planning, covers a wide range starting with a 

creative idea through research, development, engineering, design, process, 

production, product, commercialization, market, management etc. These are 

a ll  sub-systems of the technology system. Ar integrated system's approach 

is  thus called  to integrate the various sub-systens o f the technology 

system into the industry system.

4. Technological institutions contribute to industrialization  at the 

following different stages:

(a ) the formulation of industrial and technological strategies, 

polic ies, plans, programmes and projects;

(b ) the in itia tion , implementation, evaluation and monotoring of 

industrial projects and programmes;

(c )  the rendering of technical services to industrial plantsv

A detailed account of the possible contributions of technological 

institutions is  given in Appendix 1.
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Institution  building

5. "In stitu tion  building may be defined as the process o f establishing or 

transforming an organization into an integrative organic part o f  the community 

in a way that w il l  help the organization to plan a pro-active ro le  and in 

projecting new velues and become an agent of change in the communixy."^/

An institution  must be both ef fic ien t and effective . To be e ffective , its  

output should be increased both qualitative ly  and quantitatively against 

socio-economic objectives and benefits.

6. An institution  should have set goals, objectives and c r ite r ia  fo r p r io r it ie s .  

I t  should have challenges and opportunities, care fu lly  conceived ro le s , w e ll-  

defined tasks,a clear sense o f purpose and its  programme should be representative 

o f i t s  ro le in society, as well as infused with societal values. An institution  

must have purpose, a function, an a b ility  to survive and to serve it s  c lien te le  

relevant to needs, time and environment. The effectiveness o f the institution

is  judged on its  contacts with the industry, the public and by it s  involvement 

in decision-making on econonic, industrial and social development.

7. The strategies and approaches to institution  building w ill  vary 

from country to country in accordance with environment, p r io r it ie s  and 

the level of existipg institutions.

8. Much has been said about the strategies and approaches to institution  

building and about the master-plan approach and organization around-the— 

person approach. Ko one can deny that in any institution  it  is  the people 

that count and not the buildings and equipment. This applies even more

so in a creative innovative sc ien tific  institution. For a basic research 

establishment, where creative geniuses should be le ft  alone, the organization- 

around-person approach has greater sign ificane. Even here, in "b ig "  

science,trans-disciplinary activ ity  needs a master-p?an approach. Further 

experience in regard to some advances research centres b u ilt  around-the-person

i f Institutions Building in Education and Research, ed. G. Rave Mathai 
A n  India Management Association, Kew Delhi, India, 1972.



shows that when the person leaves, the institution  collapses. Such an 

institution also has a +e dency for a high degree o f in-breeding. Rarely, 

one follows either the master—plan or organisâtion-around-person approach 

and institutions are better bu ilt  on the basis o f goals, functions 

and programmes.

9. Experience shows that where goals are set clearly; technological 

tasks well defined; tasks matched with talents and a trans-disciplinary  

task force set-up; and given good leadership, authority and responsibility, 

and the necessary in-puts, time and again the institutions have delivered 

results on tim e,if not ahead of time.

Patterns of institution

10. An integrated and co-ordinated approach is  needed for science and 

technology competence build ing. Establishing institutes alone, or 

indiscriminately importing technology w ill  not help in achieving the 

objectives. A tota l technology system should be covered to make each 

sub-system e ffective . Institutes should be based on goals, functions 

and programmes. They can be promotional, regulatory or service institutions. 

This ca lls  fo r a netowork o f institutions fo r:

(a ) goal setting;

(b ) technology information intelligence and assessment;

(c ) Technology acquisition:

(d ) technology generation;

(e ) technology delivery and u tiliza t ion ;

( f )  technology support services;

(g )  technical manpower development;

(h ) rural institutes;

( i )  regional and international institutions. l]

l] Ref. Patterns of Institutions Building. Y. Nayudaama, lecture
at Nehru Science Centre.
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The technology institutional infrastructure needed for industrial 

development has been well covered.-^ Past experience in building a 

wide array o f such institutions around the world should help in building  

new or reorganizing the old institutions. However, each country may 

choose its  own pax ¿eras to suit its  own conditions. The patterns o f 

institutions to serve each functions are presented below, with illu s tra t iv e  

models.

( a) Goal Setting

( i )  Centre for Development Alternatives (C M )

11. The basic question is  development of what and fo r whom? Technology 

is  the answer but what is  the question ... In regard to industrial 

development, there are presently two set models, namely the high -c ap ita l,  

—energy, -machinery, -management, -technolog1 and pollution—intensive 

model, and the other, labour-intensive but less productive v illa g e  

industries model. Both are not acceptable; but then what are the alternatives?  

An institution  may be needed to study each industry as a to ta l production 

system. The sub-system of such a system are raw m aterials, processing, 

marketing, management, etc. One may study alternatives for each of these 

sub—systems against a set c r ite r ia , fo r example: the maximization of

returns for natural, human and monetary resources; equitable d istribution  

o f net gains; additional gainful employment; tha increasing o f workers' 

s k il ls  and problem-solving capab ilities so that they are se lf-re lia n t  

and self-confident and can liv e  in harmony with th e ir  own environment.

C rite ria  may vary from country to country depending upon the chosen path 

o f development. Such a study w ill reveal that in one sub-system, 

sophistication is needed and another sub-system could well be labour-intensive. 

Such an analysis could be done only by a trans-disciplinary group 

o f economists, production engineers, social sc ientists , sc ientists , 

technologists, systems analysts, financia l, marketing and management 

experts, in dustria lists , bankers and administrators.

Institutional Infrastructure for Industrial Development. 
Lawrence L. Barber, UNIDO/lCIS.3^, July 1977
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12. Arriving at such alternatives would help:

(a )  The decision-maker both at the plant, policy and 

government leve ls to take more rational decisions:

(b )  To build  a trans-d iscip linary  culture and a task  

force approach to deal with trans-d isc ip l inary 

development processes. Such a culture is  lacking 

in many countries;

(c )  To unpackage a to ta l technology package and to improve 

the bargaining capacity in deeding with transnational 

companies;

(d ) To keep the public, press and goverment aware o f the 

alternatives so that they may, i f  required, apply 

"p o lite  persuasion" and "concealed compulsion" to 

make the decision-maker take the right decisions.

13. Centres for development alternatives should be autonomous, with 

the freedom to present their findings based on systematic sc ien tific  

study.

( i i )  Policy and planning bodies. National Councils o f Science 

and Technology (NCST)

14. Science and technology polic ies should be interwoven and integrated 

with economic, trade, industry, external international and other 

po lic ies. From the national development goals and a lternatives, flow  

the technology po lic ies , and from po lic ies the plans, programmes and 

p r io r it ie s , sector-wise for each industry, and inter-sector-w ise.

For every country an autonomous institution  such as a NCST is needed 

to undertake such a task and provide means and funds to implement 

technology plans. It may be located in the National Planning Commission 

or in the President’ s or Prime M in ister 's  O ffice .

( i i i )  Promotional and Co-ordinating Agencies (PCA)

15. Promotional and Co-ordinating Agencies may act as good links 

between ;he science and technology community and policy-makers and 

provide a two-way flow for formulation and implementation of research 

policies and programmes. Such PCAs w il l  interact with the NCST. The 

job o f the PCA is  to identify and define technology tasks; translate  

national needs into technological tasks; assign the tasks to the 

appropriate institutions, individuals or task forces; provide fa c i l i t ie s  

and funds and monitor the progress of the projects.



-  102 -

l 6. Such PCAs may have laboratories under their own umbrella or 

support independent institutions. They may be government or private; 

autonomous, semi-autonomous, or registered societies, couanissions or 

corporations. These could also be national science academies or 

professional institutions or associations.

IT. Some examples are separate councils fo r sec ien tific  and industrial 

research; agricu ltu ral, medical, space, electronics or energy research 

etc. Yet another pattern found mostly in Latin America is  the state-owned 

autonomous foundations or corporations, where the state and development 

banko join  together, either to set up institutions and fund them or 

help the industrial sector to get its  work done at the research in stitu te . 

This pattern is  used at the Institute fo r Industrial Technological 

Research and Technical Standards (ITINTEC, Lima Peru), the Centre for  

Research and Development (CEPED, B ra s il) and the Institute for Industrial 

Development (INDI, B ra z il).

(b )  Technology Information. In telligence and Assessment^

18, Technology tasks and p rio r it ie s  are derived from development objectives. 

Technology choices depend upon availab le  a lternatives. This c a lls  for 

technology intelligence which involves awareness; access to information; 

a b ility  to search fo r, collect and assess indigenous or imported 

technologies and arrive at a lternatives and choices. S k ills  are also 

needed to determine c r ite r ia  for relevance and choice and to evaluate the 

economic and social cost-benefits for a project including environmental 

impact. Competence is needed to unpackage a technology package and 

to improve the bargaining position. An early warning system is  also 

needed to make a country aware o f the sc ie n t ific  advances which may 

have a great impact on national economics.

19« To obtain such knowlodge and competence a country may set up:

(a ) science and technology information centres;

(b ) technology banks and a reg istry  o f patent information and imported 

technologies;

(c ) technology regulatory agencies fo r import and export;

(d ) teams for technology ascesment, fe a s ib i li t y  and pre-investment 

studies e tc .;

(e ) teams in investment centres and industrial development banks.

4/ See the document Action in the Field o f Industrial and Technological 
Information in A frica  prepared for th i^ Symposium.
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(c ) Technology Acquisition

20. A ll countries import technology: more so by developing countries.

However, indicriminate imports are injurious to the country. Technologies 

should he icreened in regard t o : -

(a ) national relevance and local factor conditions;

(b ) determination of suitable terms and conditions;

(c ) disaggregation of the technology package;

(d ) adequate adaptation, absorption and improvement of imported 

technology.

21. A proper in stitutional mechanism is  needed badly in developing 

countries in the area of technology acquisition. ^

22. To screen and to choose, one should have choices and alternatives.

Such alternatives may be found at institutions like CDA or technology 

information and assessment centres as described e a r lie r . Such cr la b ilit ie s  

do not exist and where they do, they work in a disjointed fashion. This 

requires in stitu tionalization , integrating such sub-systems into a total 

system.

23. The choice should be arrived at jo in tly  by the group that are

interested in it  and going to implement i t :  institutions concerned

with goal setting, public and private industry, financial institutions, 

indigenous R and D and Consultancy Engineering firms and regulatory 

agencies. They should a l l  be involved in choosing, adopting, absorbing 

and improving acquired technology.

24. Even where the sc ien tific  infrastructure i 6 not b ig , a small trans- 

discip linary team comprising economists, social sc ientists , sc ientists, 

technologists, systems analysts e tc ., w il l  be able to serve this very 

important function. A well trained team associated with the President’s 

or Prime M in ister’ s o ffice , w il l  play a crucial ro le , particu larly  in  

regard to technology acquisiton.

25. The success of the Korea Institute of Science and Technology (KIST)

in the Republic of South Korea is  attributed mainly to its  capacity in th is  

area. Sim ilarly, the succes of Japan is  reportedly due to the fact that

See National Approaches to the Acquisition of Technology, Development and 
Transfer of Technology series No. 1; Functions and Organization of National 
Offices for Transfer of Technology (lD/'JG.228/3/Rev. 1 ). Recent Developments 
in the Regulation of Fereign Technology in Selected Developing Countries 
(1d/wG.275/8) ;  Review of Legislative and Administrative Systems for the 
Regulation of Technology Transfer Agreements (ID/WG.206/2); Guidelines for  
Evaluation of Transfer of Technology Agraeraents, Development and Transfer 
of Technology series No. 12.



r

-  10V - 1
the Ministry of International Trade, export and import firms, the 

entrepreneur, the hanker and the R and D institutes work in unision 

as a single team to collect information and to assess, se lect, adapt and 

improve upon the imported or indigenous technology.

(d ) Technology generation

26. Scientific  research is  hoth basic and applied. A variety of research 

institutes ex ist. An institute w ill  be effective  only i f  i t  becomes a 

part of a to ta l technology spectrum with well-defined goals and objectives.

27. The advice is  often given that basic research is  not essential 

fo r a developing country. What is  basic today is tomorrow’ s applied 

reasearch. I t  is  the basic research that gives breakthrough technologies 

and creative leadership.

28. Basic research is  carried out mainly in un iversities , higher institutes  

of technologies, advanced research centres set up within or outside the 

university campus. These may be national, regional or international centres. 

Centres of excellence may be set up by the un iversities or separately funded 

by PCAs. As indicated e a r lie r , the strategy of orientating organizations- 

around-the-person nay be the best approach fo r such centres.

29- The applied and industrial research institutes are set up to conduct 

research both for problem-solving and forward-looking research and to 

generate, disseminate and s e ll  technologies relevant to the national needs; 

to better u t i liz e  resources, to substitute imports and promote exports; to 

set standards, quality control and improve productivity. They should be 

planned as a part of the total system with firm linkages with industry and 

others concerned.

30. The applied and industrial institutes may be state, federal, regional, 

international autonomous, semi-autonomous; government corporations or 

societies; private, non-private foundations or research centres captive 

to the private industry or public enterprise, or to an individual ministry* 

Such institutes may be co-operative research associations, managed jo in tly  

by industry and government. Industrial research centres can also be 

located in technological un iversities and higher institutes of learning.

What is  important is  that they are autonomous.
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31. An institute may be oriented, to a single discipline, for example 

chemistry and physics, or a single industry for example leather or food,or
a single purpose or may be a multipurpose institute covering resource surveys, 

research, pilot plants, extension, training, standards etc. They could 

cover only basic or applied research for both. Institutes such as research 

laboratories may also be set up to meet the special needs and u tilize  resources 

of an undeveloped region.

32. These institutes may be funded fu lly  or partly by the government or 

by the industry directly, or through research contracts. Some institutes 

may have to run partly on profits p lo u g h e d  back from their production units.

Tet another method of funding is  to make the institute a technology partner 

vith the industry to generate, acquire, adapt, absorb and improve upon 

technology. The institutes may have thus a captive industry of their own.

33. Another pattern is  for the PCAs to define what the national priority  

projects are and to assign them to individual institutions or a group of 

institutions or to a trans-disciplinary, trans-organizational task force, 

utiliz ing  the best of the ab ilit ies  and fa c ilit ie s  available, and to fund 

such projects as a national priority. Such a funding mechanism w ill also 

bring about a trans-disciplinary culture that is  so much needed in several 

countries. Rational priority projects may also be put out for tender.

34. ITTHTOC obtains funds through taxation of industry (two per cent); it  

scrutinizes the projects and their priorities and assigns the projects to 

the industry, individually or collectively to conduct research. ^  I f  the 

industry does not accept the job, i t  w ill be assigned to national research 

institutions. Several countries o ffer incentives for encouraging industry 

to conduct research on its  own or through contact research with the national 
laboratories and universities.

35- Research conducted by the industry undoubtedly has a greater prospect 

of being utilized. The motive for this research is  profit maximization and 

the areas for research may or may not f i t  into the national goals and 

priorities. Incentives should be given to industry to conduct research 

only in the areas of relevance to national needs and priorities.

The Industrial Research Institute in a Developing Country, a Comparative 
Analysis, J .P . Blackledge, USAID, 1975
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(e ) Technology Delivery and U tiliza tion

36. I t  is  not enough to conduct research, i t  is  necessary to s e ll  and 

deliver technology at the doors o f those who need i t .  One reasonably 

sure way would be to have research responsible to industry i t s e l f .  Even 

then, in developing countries with protected markets, there is  no incentive 

fo r  industry to do research and the industry set up with collaboration  

depends upon the foreign firm fo r  research.

37* The technology delivery system may be organized as follows: -

(a ) technology transfer centres;

(b ) extension services centres;

(c ) information centres;

(d ) consultancy, design and engineering companies;

(e ) poly-technology c lin ic s ;

( f )  d is t r ic t  industry centres;

(g ) adoption of v illa g e s  or d is tr ic ts  by sc ien tific  institutions;

(h ) voluntary agencies involved in the rural development;

( i )  technology brokers;

( j )  national R and D corporations etc.

The delivery systems may be a part of a research institute like in 

agricu ltural research or may be separate agencies with a strong link  

between a research generator and user. The consultancy services or the 

industrial technical service centres of the un iversities may also play 

a ro le .

38. I f  technology is  fo r  people, people should be involved. To people, 

seeing is  believing. I f  i t  could be p ractica lly  demonstrated how through the 

application of science and technology their liv in g  and working conditions 

can be improved, drudgery educed, economic returns increased; then the 

people w il l  believe in the use of technology. Their sc ien t ific  attitudes 

and sc ien tific  temper w il l  improve to constantly look out fo r  a change 

fo r the better. Therefore, social transformation is  a pre-requisite fo r  

technoloiy to be fu lly  u tilized . Popularization of science through the 

media of journals, books, film s, science centres, science museum etc. have 

yet to play a positive ro le  in most developing countries. I f  only the 

potential creative, innovative a b ilit ie s  and problem-solving capab ilities  

are improved, every person w il l  become an asset in society.
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( f ) Technology Support Services

39* In "the technology acquisition, generation, transfer and u t iliz a t io n ,  

several institutions lend support.

40. Industria service centres, management development centres, un iversities , 

professional associations, both local and foreign consultancy firm s; 

standards organizations, national re g is tr ie s  fo r patents, technology imports 

and technology transfer; repair and maintenance centres, market in telligence  

centres etc. provide such support services.

41. Technological extension, consultancy and advice would cover both the

technical and managerial f ie ld s . Technical advice is  related to selection

of technology, equipment, plant layout; equipment in sta lla tion s , maintenance,

modification; raw material use and changes; process improvement and innovation

nroductivitv, quality control and testing; product design and re-design.

Managerial advice is ,  however, related to investment, organization, personnel,

purchase, market, public re lations, project pro files and pre-investment 
7/studies etc.

42. Development banks have a major ro le to play. They may help in ensuring 

institutes* results joined with industrial in terests; jo in t ly  seek an 

entreprenetrjointly provide the evaluation of projects; pre-investment 

studies; technology fo r  environmental protection; identify  gaps in the 

industrial spectrum and adoption and modification of technology fo r small 

and medium-scale industry development. The development banks may also  

provide risk  capital to set up p ilo t plants,proving plants particu larly

fo r commercializing indigenous technology facing undue competition from 

proven imported technology. National development research corporations 

and others also may act as technology brokers.

(g ) Technical Manpower Development

8/
43- This topic has been dealt with in a separate paper,—'' but a b r ie f  

mention may be made here to emphasize the need fo r trained manpi/-*«*-1 at 

d iffe ren t leve ls such as sk illed  workers, technicians, technologists, 

sc ien tists , production engineers and managers. Special tra in ing is  needed 

in the areas of selection, acquisition, adoption, absorption and development

-^Lawrence L. Barber, UNIDO/lCIS.36, July 1977

§/ See the document Industrial technology Manpower in A frica  orenared for this 
Symposium.
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of technology. Similarly, special competence is needed for research 

management, policy and Dlanning and evaluation of research.

(h ) Rural T..stitutes

44- Modern technology is  horn out of urban industry. Even research 

institutes located in c it ie s  are cut away from rural r e a lit ie s . Further 

the technology for the rich and the e lite  may not necessarily suit the 

poor. There are technologies to increase the sk il ls  and productivity 

and problem-solving capab ilities  of the people, p articu larly  in the rural 

areas. Traditional technologies have a place. The science behind tradition  

has to be studied, improved upon and alternative technologies developed 

to meet the real needs of the poor. Imported technologies may not be relevant 

or suited to local resources and the native genius of the people.

Technologies have to be presented to the rural people in a manner and language 

understood by them. Therefore, technology should be aligned to the needs 

of the country.

45. The main question is  how to in stitu tionalize  the system. Che way 

is  to locate research institutes in rural areas which would be aware of 

actual problems and make relevant research. Rural un iversities are based 

on this concept. In th is case it  should be ensured that creative research 

does not su ffer because of in te llectual iso lation .

46. Another way is  fo r urban research institutes to have a special rural 

c e ll or extension centre in the rural areas. Yet another way is  to send 

the research workers to the v illage s  at frequent intervals to fam iliarize  

themselves with rural problems, so that their research programmes can be 

reassessed and made relevant.

47. A number of institutes have sprung up in recent years for developing 

the so called v illa g e , ru ra l, appropriate, intermediate, alternative,

and soft technologies in several countries, including African countries. 

Some of these tend to work with considerable zeal but in an isolated  

fashion. How fa r  these have been effective  and i f  not why they 

have not been so deserves careful scrutiny«

48. The major function of the rural institute should be at two le v e ls :-

(a ) to improve too ls, techniques and s k i l ls  at the v illa g e  leve l;

(b ) to improve leadership and entrepreneurial qu a lities .
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¿9- The examples of B razil and Colombia in setting up institutes like  

the Foundation for the Development of S c ien tific  and Technical Research 

(FICITEC) and a combine in B razil like SEFLAC, CEPED, EPEX which help 

research institutes o ffe r c red it, technology and extension services for  

rural areas are models that can be tried . For instance in India, the 

Council of Science and Industrial Research (CSIR), has attempted with 

mixed success to adopt d is tr ic ts  containing two to three m illion people, 

to bring science and technology to the doors of the rural people.

( i )  Regional and International Institutes

50. Complexities and ris in g  costs both in basic and applied research are 

forcing nations to co-operate and set up m ultila tera l institutions. These 

may be simple co-operative e ffo rts ; a network of national institutions

or international institutions set up by international, governmental or 

non-governmental organizations.

51. The national centres that have proved to be a success could also be 

considered as international centres, whose fa c i l i t ie s  could be u tilized  

by other countries.

52. Sane of the outstanding examples of international centres are the 

International Institute fo r  Applied Systems Analysis (IIASA ), the United 

Nations University and institutes like the International Rice Research 

Institute etc .

53. Another interesting pattern is  that of the International Development 

Research Centre (IDRC) and the Consultative Group on International 

Agricultural Resources (CGIAR) which define problems of national and 

regional interest and fund research in appropriate institutions or set up 

international institutes in  developing countries.

54. Networking of sim ilar national research institutes in the region 

would help to pool a b i l it ie s  and fa c i l i t ie s ,  reduce costs, time, achieve 

the desired results and build se lf-re lian ce . Networking of institutes  

in bio-sciences, chemistiy etc. are being attempted by the Committee on 

Science and Technology for Development in Developing Countries and the 

International Council of Sc ien tific  Unions, COSTED/lCSU in Asia, A frica

and Latin America. Centres of excellence fo r both basic  and applied research 

sould serve as regional or international centres.
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55. Some fru it fu l results have also been obtained by networking 

institutes in the developed countries with those obtained in developing 

countries. Some examples are the Battelle  Institute collaborating with 

KtST.

56. Technology institutes should have close and firm linkages with 

related institutes within the country, forming a part of a to ta l integrated  

system. To supplement and compliment their competence, they may establish  

close contacts with "ther institutes within the region, across the African  

continent and other developing and developed countries of the world,

I I .  AFRICAN INSTITUTIONAL ARRANGEMENTS FOR INDUSTRIAL 

TECHNOLOGY DEVELOPMENT

57- In the ligh t of the above c la ss ifica tion  of institutions, according 

to type and function required fo r industrial development, i t  w i l l  be 

useful and essential at this stage to make an overall survey and assessment 

of the technological institutions now available in  A frica , the functions 

performed by them and their relevance to national development objectives, 

government po lic ies , programmes and perceptions, and industry's problems 

and needs.

58. I t  can be seen from Table 1 that policy-making for science and 

technology do exist in most countries in A frica . How effective  

these have been is  yet t '  be assessed. The African regional science 

and technology promoting agencies are the Science and Ttechnology Unit 

oi EGA; UNESCO's Regional Office fo r Science and Technology (ROSTA) and 

the Science and Technology Commission of the Organization o f African  

Unity. Several UN agencies like FAO, UNESCO and UNIDO deal with sectoral 

issues.

59. Contrary to widely held b e lie f ,  A frica  does possess a sizeable  

institutional structure fo r indigenous technology operation. In fact, 

most African countries do have some kind of basic institutional in fra 

structure for the development of industrial technology, i t  is  even 

possible that the institutional preconditions fo r se lf-su ffic ien cy  in  

technology production in the region have been underestimated. Ten years 

ago, UNESCO studied the sc ien tific  and technical potential of 40 African  

states which indicated that 3,300 sc ien tific  and technical research



Tabla li Pollcr-Making BodleB for Soienoe and Technology in African Countries

Ministry of Soienoe Multisectoral
Science or planning body for co
n in isteria l body - ordinai ig
scienoe policy general sc ientifio

Country committ ee research

Co-ordinating bodies for sc ien tific  research

Natural Agricultural Medical Nuclear Industrial Emviron-
Bcienoes research research research research rental
research research

Algeria X X X

Burundi
United Rep. o f Cameroon X X X X JL

Central African Empire X X X

Chad X X

Congo X X X X

Dahomey X X X X X

Egypt X X X X X X X X

Ethiopia X X X X X X

Oabon X X X X X X X
Ghana X X X X X X X

Guinea X X X X X X X X

Ivory Coast X X X X X X X X

Kenya X X X X X X

Lesotho

Liberia X X X X X

Libya X X X

Madagascar X X X X X

Malawi X X X

Mali X X X X X X

Mauritana
Mauritius

Morocco X X



T ab le  1: Po licy -M ak in g  Bodies fo r  Science and Technology in  A fr ic a n  C ountries

Ministry of Science Multisectoral
Science or planning body for co
m inisterial body - ordinai ig
science policy general sc ien tific

Country committee research

Co-ordinating bodies for sc ien tific  research

Natural Agricultural Medical Nuclear Industrial Environ-
sciences research research research research mental
research research

Niger X X X X X

Nigeria X X X X X X

Rwanda X X

Senegal X X X X X X X

Sierra Leone
Somalia

Sudan X X X X X X

United Rep. of Tanzania X X X X X X X

Togo X V X X X

Tunisia X X X X X

Uganda X X X X

Upper Volta X X X X X X

Zaire X X X X X X

Zambia X X X X X X

Sources (a ) Science and technology in African Development (UNESCO document SC/CASTAFRICA/3 ) ,  Table 1

(b ) National Papers on UNCSTD

Z
i 

i
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institutions existing  at the time,and covering almost a l l  "branches of

science, no less than 355 were involved in some aspect of industrial
9/reasearch. "  It  is  safe to conclude that the numbs* of industrial 

research institutions has grown since then. In addition, a f a i r  number of 

b ila te ra l,  m u ltila tera l, subregional and regional industrial and technological 

institutions have been established a lso. Some examples are the Association 

of Industrial Technology Organizations, African Network of Sc ientific  

and Technological In stitu tes, African Regional Centre fo r  Technology, 

the Remote Sensing Council, the Mineral Resources Development, Indue t r ia l  

Property O ffice , Network of Education Innovation fo r Development, 

the Regional Centre fo r  Engineering Design and Manufacture, and the 

Regional Centre fo r  Soler Energy. These are same intergovernmental 

agencies. The non-governmental agencies are the African University  

Associations, based in Ghana and the African Association fo r  Advancement 

o f Science and Technology, based in Senegal.

60. Sane examples of industrial and technology development institutes

are the Mauritius Sugar Industry Research In stitu te , the Nigerian Institute  

of Palm O il Research, the Engineering Industrial Design Development Centre 

Egypt; the School of Industrial Technology, Mauritius; the Industrial 

Technology Consultancy Centre, Ghana, etc.

61. There are several ru ral technology institutes and centres in  

Botswana, Kenya, Lesotho, L iberia , M ali, N igeria, Swaziland, Tunisia, 

the United Republic of Tanzania, Uganda, Upper Volta, Zaire and Zambia.

62. A recent document gives a detailed account of science and technology 

organizations and projects in A frica .

63. In terms of numbers, A frica  would appear to have more industrial and 

technological institutions and research personnel that i t  is  frequently 

given credit fo r. While the impact, and perhaps also the overall number, 

of these institutions is  s t i l l  fa r  short of the demand, i t  would be worth

while assessing and evaluating their effectiveness in meeting the technological 

needs of the African countries. Such an evaluation is  important, not only in 

improving effectiveness, but also in identifying the gaps that have to be f i l le d  

by new institutions and in planning for the establishment of such new institutions.

w See the document Industrial Technology Manpower in A frica  prepared f o r - 
th is Symosinm.

19/ Prepared for the Conference of Governmental Experts and Technical Co-operation 
Among Developing Countries, Nairobi, Kenya (TCDC/af/7, March 1980) ,  12-20 May 1980



I I I .  ASSESSMENT OF PERFORMANCE OF EXISTING

AFRICAN TECHNOLOGY INSTITUTIONS

64« The institutions may be assessed not only for their e ffic iency but 

also effectiveness in meeting national needs and acting as change agents.

The institutions can also be examined in the ligh t of its  research to real 

needs, its  indigenous competence to regulate imports o f technology and for 

engineering, production, commercialization and u t iliz in g  technologies 

acquired or generated.

65. In an anxiety to catch up with advanced countries, developing 

countries have followed imitative strategies fo r growth and institution  

building. This has resulted in an enclave character with institutions  

becoming a part of an e lite  system, alienated from the majority of the 

people liv in g  in rural areas. Most research institu tes have been oriented 

more towards science than technology. Though technolo^ is  people- location- 

resource and cu lture -specific , the research carried out has often been 

oriented internationally rather than within the context o f a country. It

is  time institutes reexamined and reassessed programmes and also studied 

trad itional technologies with a view to improving them. The existing  

s k il ls  in the country have to be upgraded, not uprooted.

66. Past experience has shown that science and technology w ill not 

automatically interact with society even i f  the infrastructure has been 

b u ilt , talented scientists recruited, funds and fa c i l i t ie s  provided.

Several internal and external constraints a ffect the functioning of 

the in stitu tes.

67. Institution building raises many problems re lating  to co-ordination  

and monitoring o f a ctiv it ie s . It  is  a d if f ic u lt  process that needs a 

good deal o f time, e ffo rt  and money before an institution  can be expected 

to f u l f i l  the functions for which i t  has been envisaged. It either takes 

over some o f the functions o f older institutions or assumes new functions.

In either case, it  could face a lukewarm reception or even h ost ility  and 

lack of recognition. In the early years the success of a new institution  

large ly  depends on the tenure, personal qu a lities  and standing of the 

director v is -A -v is  government and business. Institutions that f a i l  to 

assert themselves, establish  their v ia b ility  and prove their value in 

their early years usually exit afterwards in a limbo of marginality and 

frustration , as they continue in vain the search for a positive role that
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would ju st ify  their support. Once an atmosphere o f disenchantment has 

set in, internal disciplin«* breaks down and it  can become extremely 

d if f ic u lt  to rev ita lize  a demoralized institution without resort to 

measures that may not be always socia lly  acceptable.

68. As mentioned e a r lie r , although a number o f countries have science 

and technology policy bodies,apparently only a few have institutions to 

regulate the flow of foreign technology in A frica, fo r example, Algeria,

Egypt, Ethiopia and N igeria etc. These are s t i l l  in their infancy and not 

much can be said about their effectiveness.

6$. The result is  that in a number o f cases, inappropriate technology has 

been imported on terms and conditions that not only adversely affect the 

foreign exchange resources o f the African countries, but inhibit local 

technological innovation. Furthermore, even where contracts with foreign  

firms and enterprises include clauses for the "A fricanization" o f the top 

technical and management cadres, there is  no systematic government machinery 

to ensure that these obligations are fu l f i l le d .

70. Further, fo r h isto rica l reasons, a rising  from not distinguishing  

between science and technology, emphasis in most African countries has 

been placed on the establishment of industrial R and D institutions, 

presumably to promote technological se lf-re lian ce  and develop indigenous 

technologies. However, in order to create the required national technological 

capability , there is  a need for an effective  technological infrastructure  

which includes not only the research institutions, but also the other 

elements o f the development process such as government en tities, development 

banks, un iversities and polytechnic institutes etc.

71. A joint UNTDO/UNDP study shows, however, that once established, these 

institutions are usuallj -e ft  out of the mainstream of the industrial 

development process. In most cases the government is not fu lly  aware of 

what the contribution of the institution  should be. There is  l i t t le  

monitoring of the effectiveness and evaluation o f research results and then 

u tiliza t ion . The s t a f f  of industrial research institutions do serve on 

various government committees from time to time; but there is  no consistent 

attempt on the part of most governments to use their expertise regularly

l l /  Joint UNDP/UNIDO Evaluation of Industrial Research find Service Institutes, 
UNIDO/EX.79.
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in  p la n n in g  s im i la r  fu n c t io n s .  T ech n o lo gy  a c q u is i t io n ,  a d a p ta t io n , 

a b s o rp t io n  and im provem ent on im p orted  t e c h n o lo g ie s  . H ie in s t i t u t io n s  

need more g o a ls ,  w e l l  d e f in e d  t e c h n o lo g y  ta sk s  and g r e a t e r  a c t iv e  

p a r t ic ip a t io n  in  fo rm u la t io n  and im p lem en ta tion  o f  t e c h n o lo g y  p o l i c i e s ,  

p lan s  and programmes.

72. Several African governments are attempting to control or reduce 

importation o f foreign technology in an attempt to reduce trade de fic its  

and strengthen indigenous capacities. But the many hundreds of industrial 

research institutions in A frica  s t i l l  do not participate actively in 

technology transfer and adaptation which is the golden road to innovation.

A systematic study of loca lly  available technologies and the upgrading o f 

these technologies through the application of modern science and technological 

know-how is  an important activ ity  of these institutions.

12/
73» Hie survey by an UNCTAD tejjn — ' o f a few African Technology Institutes 

shows lack of indigenous capab ilities  and adequate mechanisms fo r  (a ) 

identifying technology needs; (b ) searching for alternative technologies;

(c ) evaluating and choosing relevant technologies from indigenous or imported 

sources; (d ) adoptation, d iffusion , generation and u tiliza t ion  o f technologies.

74- Hie structure, size, organization and management of an institution  

is  c r it ic a l to its  smooth operation. Its governing council comprising of 

enlightened leaders representing d ifferent interests like industry, 

government, academic bodies plays an important role in posing challenges, 

giving direction, support and guidance and providing active linkages.

But unfortunately such councils tend to be more honorary than operationally  

oriented. In the absence of the government or industry making specific  

demands on the institution, the director and s t a f f  formulate programmes 

which they consider relevant or which are internationally oriented.

75* A venture-oriented, f le x ib le , decentralized participative management 

and creative leadership are needed to maintain research institutes and 

provide an environment conducive to creative activ ity . Mobility o f scientists  

and a fresh flow o f talents are needed to make institutes e ffective . Hie 

present administrative set-up is  rule and procedure oriented and not result 

and achievement oriented.

12/ Technical Report of iCxploratory Mission 1976.
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s e v e r a l  in t e r n a l  and e x t e r n a l c o n s t r a in t s  f o r  te c h n o lo g y  i n s t i t u t e s .  

These a r e  th e  la c k  o f :

-  c l e a r  g o a ls

-  p ro p e r  p la n n in g  and c o -o r d in a t io n

-  le a d e r s h ip

-  f in a n c e  and f o r e i g n  exchange

-  t r a in e d  manpower

-  in c e n t iv e s  and p r e s t ig e  f o r  t e c h n o lo g is t s

-  l in k s  w ith  in d u s t r y ,  governm ent and o th e r  academ ic b o d ie s ;  

c o n su lta n cy  and e n g in e e r in g  f irm s  and e x te n s io n  s e r v ic e s

-  sp a re  p a r ts

-  m ain tenance and r e p a i r  s e r v ic e s

-  com m unication  and i n t e l l e c t u a l  in t e r a c t io n  and an en v iron m en t con d u c ive  

t o  c r e a t i v e  r e s e a r c h  and a  c r i t i c a l  mass in  each  d i s c ip l in e

-  common re s e a rc h  in  in d u s t r y - c u ltu r e

Such c o n s t r a in t s  c o n t r ib u te  t o  th e  in e f f e c t i v e n e s s  o f  any t e c h n o lo g ic a l  

in s t i t u t i o n .  F a i lu r e  t o  d e f in e  g o a ls ,  o b je c t i v e s  and te c h n o lo g y  ta s k s  

and p r o v id e  l in k s  a r e  th e  m a jo r  causes f o r  i n e f f e c t i v e n e s s .  D e s p it e  such 

s e v e r e  c o n s t r a in t s  some A fr ic a n  te c h n o lo g y  in s t i t u t i o n s  have a number o f  

a ch ievem en ts  t o  t h e i r  c r e d i t .



-  l l ô  -

IV. A FRAMEWORK FOR ACTION

77. A c r it ic a l e~amination of the general patterns of institutions, 

the existing institutional arrangements in A frica  and a preliminary 

assessment of their performance should help identify p rio rity  areas 

for new institution building and activate and strengthen the existing  

institutions. Short and long term plans may also be drawn up fo r action 

at national, regional and international leve ls. These are discussed below.

National Level

78. Hie p rio rit ie s  for strengthening existing institutions or building  

new ones can be seen in the light o f action programme in the d ifferent  

areas discussed in the symposium, as well as in regard to the d ifferent  

industrial sectors. Hie Plan o f Action for the Implementation o f the 

Monrovia Strategy for the Economic Development o f A frica  have 

specified seven p rio rity  industrial sectors, as follows:

Food and agricu ltural industries

Building materials and construction industries

Engineering industries

Metal industry

Chemical industry

Forest-based industries

Energy industries

79. Taking each o f these industries as a separate production system 

and knowing technology contributes to i t  in several ways, the specific  

tasks have to be delineated. Only then would the type of institutions, 

new or old, that would undertake these tasks bee ~.e clear.

80. Hie ea r lie r  discussion also brings out c learly  that the technology 

spectrum it s e l f  has many sub-systems. Hie in stitutional gaps, deficiencies  

and redundancies could be identified  more c learly  by using a check-list

or a diagnostic matrix as given in table 2 below.

13/ Plan of Action for the Implementation of the Monrovia Strategy 
for the Economic Development of A frica  (ECM/EC0/9(XIV) Rev. l ) .
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S ec to rs Food and B ld g . Eng. M etal Chemical F o re s t - Energy Other
A g ro - m a te r ia l Ind . indus- in d u s try based in d u r- s e c to rs

Functions
I r d u s t r ie s and Con

s tru c t io n
cry in d . ■tri

Selection of Technology

1. Technological infor
mation and awareness

2. Tech, evaluation

3. Feasibility study 

4- Prrject evaluation

Acquisition of Tech
nology

5. Acquisition process
6. Negotiation

Adaptation of Tech
nology

7- Adaptation of 
products

8. Adaptation of 
processes

9. Adaptation of 
equipment

10. Adaptation of raw 
materials

11. Survey of raw 
materials

Absorption of techno-
1°SL

12. Manpower planning 

13- Manpower training

Development of tech
nology

14. R and D
15- Pilot plant

16. Scaling up

17. Upgrading tradi
tional technology

18. Commercialization

19. Extension
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Table 2: Institutional gaos and defic iencies:_A
Diagnostic Matrix

(Cont'd.)

Sectors Food and Bldg. Eng. Metal Chemical Forest- Energy Other

Functions

Agro-
Industries

material 
and Con
struction

Ind. indus
try

industry based
ind.

indus
try

sectors

Technological Sei"H ces
20. T e s t in g

21. Quality control

22. Standards

23. Market analysis

24- Techno-economic 
. studies

25. Consultancy

26. Basic engineering

27. Detailed engineering
28. Problem-solving
29. Production 

engineering
3C. Productivity
31. Product design
32. Technology awareness
Contribution to Policy 
and Planning

33. Tech, surveys 

34* Tech, programmes 

35- Tech, policy

36. Tech, planning 

37* Development planning 

38. Tech, forecasting

к
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81. Once Lhe national needs, têCÎuiOlGgjr tasks tu*u pxiOritiêS a .it  

determined, a systematic search may be made among the existing  

institutions capable o f matching and serving these needs. For this 

purpose, as a f i r s t  step, a Directory of Technological Institutions 

may be prepared fo r each country since information about the various 

institutions that constitute the technology spectrum is  rather scanty.

82. A sim ilar study might be made o f the existing technical manpower, 

and the level o f technical competence and also to assess the future 

technical manpower needs, based on the demands o f industry.

83. lhe next step would be to analyse the strengths, weaknesses

and opportunities o f each technology institution  and the factors which 

might a ffect them. A study should be made of their present effic iency  

and effectiveness against set goals and the gaps should be identified  

where new institutions might be created, existing ones strengthened or 

combined and non-productive ones phased out.

84. As regards the demand and supply side of the technology system, 

i t  may be better in it ia l ly  to think in terms of functions or services 

rather than institutions per se . A balanced approach would be to see 

how these functions or services could be provided either by the 

existing  institutions or by setting up task forces and build ing new 

institutions where i t  is  deemed essentia l.

85. An integrated and systems approach is  called fo r  in developing
indigenous technology competence. Sporadic or d isjo inted e ffo rts  or 

establish ing a few institutions here and there w il l  only lead to waste. 

No matter what the other constraints are, every country should attempt to 

be se lf -re lia n t  in that i t  should be su ffic ien tly  competent to make an 

autonomous decision. This may or may not require large institutions. A 

trans-d iscip linary  group of economists, sc ientists , technologists, 

production engineers, systems analysts, social sc ientists , planners,
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financiers, industria lists  and administrators may be entrusted with 

the task o f collection, analysis and assessment o f information and 

providing the decision-maker with alternatives and choices relevant to 

national needs and p r io rit ie s . Even a small country with l i t t l e  or no 

infrastructure for industry and industrial technology w ill be greatly  

benefitted i f  such a group is  set up and located close to the seat o f 

power and decision-making. I f  i t  is to be institutionalized, Centres for  

Development Alternatives or national technology centres may be established.

86. Such a team or centre may also help in identifying the rea l needs 

of the country, translating these needs into technological tasks and 

assigning them to competent institutions. Goal setting and posing 

challenging problems are very important, particu larly  to science and 

technology institutions.

87. The main focus must be on setting c lear goals, functions and 

services and getting the job done by trans-d iscip linary and trans- 

organizational task forces matching the tasks with talents and 

fa c i l i t ie s  wherever they may be found. The emphasis is  not on building  

institutions but on getting the job done by a teamwork approach.

Strengthening the Existing Institutions

88. Having recommended focusing on functions and services, rather 

than institutions, alternative mechanisms for performing functions or 

providing services should be care fu lly  considered. I f  a country is  

w illin g  to forego the prestige o f having an institution, even one

of doubtful value, it  should consider the pragmatic approach o f 

using existing  institutions to do the new job. This could be 

achieved in a short period of time and without too much expense by 

restructuring the institution, providing f i r "  linkages with other 

institutions and by a llocating additional tasks and respon sib ilities  

together with supplemental inputs. This may be an interim measure 

that might well f a i l  to meet fu lly  the long-term national development
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goals; but it  safeguards against the establishment o f institutions  

that are underutilized. Such an approach c a lls  fo r considerable 

governmental guidance, management and supervision which, as has been 

noted e a r lie r , are not often Drovided by governments to existing  

institutions. Examples o f a lternatives fo r  a variety o f functions 

are given below:

Functional Activities Existing Institutions

(Capable of undertaking the ac tiv it ie s )

Support Services

standard specification, 

analysis, testing, quality  

control, certification  etc.

government or independent 

testing laboratories

technical information national lib ra r ie s ,  

university lib ra r ie s  and 

departments

Technical Extension Services

problem-solving, trouble

shooting, industrial 

engineering

productivity centres, 

consulting engineering firms, 

small industries service  

centres

Training

graduate level 

vocational level

un iversities  

productivity centres 

factories

Research and Development

product and process 

development, materials
R and D institutions 

universities
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Policy and Planning

Technology, information 

assessment, acquisition

National Councils for  

Science and 'technology 

Planning Commission

89. It has often lappened in the past that more than one institution, 

even in the same country, works on the same problem« Such duplication  

should be avoided unless the approaches to tackle the problem are 

d ifferent. Even then, the lines o f responsib ility  should be c la r if ie d  

and resources concentrated fo r achieving maximum benefit.

New Institutions

90. Where i t  is  considered necessary to establish  a new institution , 

the process may involve the following practical steps.

(a ) Examine whether the new functions could not be entrusted to 

an existing institution ;

(b ) Examine the time horizon o f the activ ity  and check whether it  

is needed on a re la tive ly  short-term basis or whether i t  w il l  be 

a permanent new function and investigate its  long-term prospects 

of quantitative and qualitative development. It may well be 

that an ad hoc arrangement is  more suitable to actual needs;

(c ) Check whether the institution  w ill  be in a position to play 

the role envisaged fo r  i t  in good time or whether there is  need 

for interim measures that should be closely co-ordinated with 

the process o f institution  building;

(d ) Elaborate a complete fe a s ib ility  study detailin g  resources 

needed, time schedule and implementation phases. Wise planning 

would see to it  that each phase could stand on its  own and 

prove of value, even i f  consequent phases are delayed a very 

common occurence ir. developing countries.
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91. Though many countries have national science and technology 

councils, the majority o f them have not c learly  established the 

competence for technology assessment, technology choice and technology- 

acquisition. As stated e a r lie r , a trans-d iscip linary  team or CDA

may well tackle this task. But trained people are needed fo r this purpose. 

The task o f train ing such a trans-d iscip linary  team of people in this 

very c r it ic a l area may be taken up urgently.

Shared Programmes

92. Once a portfo lio  o f projects o f  national p rio rity  is  available  

fo r each country, they may be assigned to a competent in stitu te , or 

institutions or task forces drawn from d iffe rent organizations within 

the country and across the countries that have a mutual interest in  

these programmes. In the case o f services and R and 0 in stitu tions, 

effective linkage has a "G estalt" e ffec t, since the exchange o f information 

on what other institutions can do, are doing, or have done is  in essence 

the building-up of co llective  experience and wisdom. Linking up 

institutions is not without it s  problems, particu larly  i f  it  infringes

on the autonomy of the institutions or tends to establish  a hierarchical 

structure o f institutions. Setting goals,defin ing the tasks and subtasks 

clearly , who is  to do what, authority and responsib ility , d istribution  of 

benefits accrued thereby etc. have to be c learly  spelt out at the very 

beginning o f the project. How to give the individual researcher the 

desired degree of freedom and f le x ib i l i t y  and yet make him or her a part 

of the team requires good management: Yet, an institution  that is

obviously better endowed and that has wider experience and contacts and 

which enjoys the respect of others could, and should, play the leading 

role in the network, national or regional, o f sim ilar institutions.

By acting as a focal point for the exchange of information and experience, 

assignments beyond the capab ilities  o f a single institution  could be tackled 

with success. Furthermore, in the past, it  has often been the case for  

external assistance from the same source to be fragmented, in a repetitive
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manner, over sim ilar institutions in the same country or in d ifferent  

countries, to the dissatisfaction  of both the donor and the recipient.

I f  this be rechannelled on a b i-m u ltilatera l basis from a single  

donor to an e ffic ien t network of institutions, the role of the leading  

institution  in the recipient network becomes decisive in ensuring 

maximum benefit to a l l  participants. There are indications that the sources 

of external assistance might also favour such an arrangement.

Twinning o f Industrial Technology Institutes

93. Yet another way o f supplementing and complementing an individual 

country's competence is  to have a s is te r  relationship between an 

institution  in a country with a sim ilar institution in another country 

in A frica  cr in any other developing or industrialized country.

Exchange o f personnel both at senior and junior leve l, exchange of 

information, manuals, books e tc ., jo int research projects, sharing 

of equipment and fa c i l i t ie s  etc. over an agreed period o f time would 

prove very help fu l. UNIDO might assist in bringing about such a twinning 

programme.

Lead Centre or Centre of Excellence

94. Another variant of the same approach to e ffective ly  using leading 

institutions, is  designating them as regional centres and entrusting  

them with regional re spon sib ilities , in addition to their national ones 

and strengthening them as appropriate.

Networking of Institutions

95. Institutions set up for specialization  of specific  d isc ip lines may 

be brought together as a network to cover the total spectrum. A network 

for bio-sciences, chemistry or design consultancy and engineering 

enterprises are examples. Each may specialize in a given area but 

put together the network provides total competence. Such networks could 

be national, regional and international.
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96. In a l l  such cases, c la r ity  of objectives and tasks, each unit or 

» centre 's sense o f involvement, pride of achievement and each

supplementing and complementing others' competence is  important. 

Co-operation is  best among equals.

External Technical Assistance

97- This is  discussed in deta il in a separate paper. Foreign 

assistance plays a c r it ic a l role in institution  building and care 

should be exercized to recongize it s  relevance to local needs. Attention 

should also be paid to make good use o f the African scientists and 

technologists that are presently abroad. B ila te ra l sc ien tific  and 

technology collaboration agreements could also be properly u tilized  

for technical aid, assistance and cc-operation.

Regional Level

98. Hie importance of regional and international co-operation among 

developing countries is  well recognized as an instrument for promoting 

collective se lf-re lian ce . Some of the institutional arrangements in 

this regard are indicated below.

(1 ) Joint programmes for research and train ing in sk il ls ;

(a ) research management;

(b ) methodologies of evaluation o f technology 

assessment and technology and future etc.

(2 ) Setting up of, or using the existing centres of excellence for  

serving the needs of a region.

(3 ) Regional ac tiv it ie s  could include Buch as:

(a ) studying development alternatives;

(b ) jo int access to technology and patent information;

(c ) technology assessment, technology and future, joint 

acquisition of technology;

14/ See t jje document External Technical Assistance prepared for th is Symposium.
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(d) acquisition of technology;

(e) industrial technology generation, transfer and 

utilization;

( f )  development of appropriate or alternative technologies 

and improvements on traditional tools, technologies and 

sk ills ;

(g) setting standards;

(h) developing capacities for the production of instruments, 

equipment and process controls.

( 4) Increased utilization of technological services of other 

developing countries;

( 5) Greater inflow of techniques anti processes between enterprises in 

developing countries;

(6) Networking similar or related institutions.

99- Such regional activities w ill be governed basically by the

ground rules as applied to the joint endeavours within the country.

Such co-operative ventures could be between the African countries and

between them and other developing countries and developed countries.

International Level

100. International agencies that offer assistance in technology 

areas would include:

United Nations Agencies, International financial 

institutions, non-governmental and inter-governmental 

organizations, b ilateral and m ulti-lateral aid agencies.

Some of the patterns of international institutions have been 

mentioned at the beginning.
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organizations could help internationally in:

(a ) Organizing a well designed training programme 

for a trans-di8ciplinary team from each country

n the areas of technology assessment, technology 

choice, development alternatives etc. This may 

be done by keeping a core group at UNIDO and 

bringing the teams for each country to UNIDO 

or the core group or groups going to each country 

or by blending both mechanisms. The World Bank and 

others who may have a complementary role in this area 

may be utilized;

(b ) preparing inventories of African technological 

institutions, their capabilities and identifying 

their needs for assistance;

(c ) identifying common R and D and other problems that 

may be of mutual interest to a group or groups of 

countries promoting the implementation of action 

programmes in the relevant fie lds;

(d ) helping to set up rational centres, centres of 

excellence, regional centres, networks of 

institutions e tc .;

(e ) organizing joint training programmes in the area of 

research management and other special sk ills  needed;

( f )  helping to set up CDA type of networks and helping to 

build collective self-reliance in several sub-systems of 
the technology spectrum;

(g ) promoting regional, international co-operation between 

the African countries themselves and between them and 

other developing and developed countries.
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Appendix 1

1/POSSIBLE CONTRIBUTIONS OF TECHNOLOGICAL INSTITUTIONS TO INDUSTRIALIZATION -

A. National industrial planning, programming 

and evaluation

1. Macro-planning stage

Technological forecasting 

Techno-economic analysis

Provision of technical information and data required for:

The preparation of national development strategy and plan

The establishment of the required institutional framework

Decisions on decentralization (industrial parts and estates)

Development of small-scale industry

Exports and import-substitution considerations

The establishment of infrastructure and power requirements

Manpower development

Other technical inputs to the development plan

2. Sectoral planning stage

Identification of technical possib ilities  

Technology plan

Translation of macro-stage targets into sectoral targets 

Provision of technical information and data required for:

Establishment o f sectoral p riorities  

Development of a strategy for sectoral development 

Analysis of intersectoral relationships 

Development of sources o f information and data 

Proposals of goals and progranmes 

Manpower requirements

1/ UNIDO ID/WG.2U6/6 9 March 1977 Utilization of National Technical
Institutes in the Developing Countries for Industrialization. Report 
of an Expert Group Meeting, Trinidad, February 1977.



r
-  131 1

3. Project planning stage

Provision of technical information and data required for:

Identification of project options 

Selection of appropriate technology

Decisions on nev projects or expansion of existing productive 
capability

Selection of indigenous or foreign technology 

Development of industrial priorities  

Manpower development

1*. Specific considerations for planning

Assessment of availab ility  and adequacy of project site

Assessment of inputs, such as raw materials, fuel and power, trained 
labour, managerial talent

Analysis of the social and economic appropriateness o f technologies

Analysis of employment opportunities, marketing, industrial production 
and financial implications

Assessing a number of auxiliary factors such as housing and health 
services

5. Project evaluation

Development of evaluation criteria

Assessment of the relationship of the project plan to the sectoral 
and national development plans

B, The initiation of industrial projects

1. Identification of project concept (preliminary analysis) stage, project 
pro file

Formation and technical analysis of project concepts (project p ro file ) 

Identification of:
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Processes and products suitable for commercialization (indigenous 
and foreign sources)

Technical requirements

Functional and operational performance requirements

Technical approaches

Techno-economic analysis

Operational concepts

Market analysis

Manpower and materials requirements 

Possible subcontracting arrangements 

Financial requirements

2. Preliminary selection stage

Provision of technical information and data required for:

Deciding on alternative approaches

Developing a systematic basis for identifying benefits and penalties 
of alternative approaches

Minimizing disadvantages of alternative approaches

3. Feasibility (formulation) stage

Establishing evaluation and effectiveness criteria  and weighing factors 
(fo r example, environmental, technical, economic and social)

Performing cost-benefit analysis

Conducting siting studies

Assessing alternative technologies

Developing or adapting network planning techniques and, where necessary 
providing computer support

Performing operations research studies, where necessary 

Verifying the su itability  of alternative technical approaches 

Developing practical schedules 

Developing preliminary cost plans
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Evaluating and assessing the alternative approaches based on established 
criteria

Assessing manpower and training requirements 

Studying backward integration 

Identifying potential problems

Determining the need for standardization and quality control 

Defiring future R and D needs

1*. Evaluation (post-feasib ility  evaluation) and decision to invest

Acting as consultant to decision maker and assisting him in the 
technical analysis and evaluation o f the findings of feas ib ility  
studies

5. Acquisition of technology

Provisions of technical information and data required for:

Negotiating joint ventures 

Negotiating technology transfer 

Preparing tenders and bids for joint ventures 

Evaluating the tenders for joint ventures 

Negotiating licence agreements

C. Project implementation

Defining performance of systems engineering on industrial projects 

Defining detailed project structure and scope 

Providing technical inputs from indigenous and foreign sources 

Planning in detail and controlling project implementation 

Selecting raw materials and parts (indigenous or foreign sources)

Determining level of subcontracting 

Factory siting

Carrying out geologic surveys

Acquiring land

Making detailed u tility  plan

L
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Preparing & detailed manufacturing plan 

Finalizing process and product 

Selecting factory equipment

Establishing procurement specifications and data 

Constructing factory building(s)

Production and plant layout

Installing and checking-out equipment

Preparing detailed process and product specifications

Conmissioning plant

Recruiting and training personnel

Developing factory management s k i l ls , organization and procedures 
Providing testing and analytical services

Trouble shooting and solving problems during the l i f e  o f the project 

Watching over the implementation of licensing or Joint-venture agreements

D. To the evaluation and monitoring of projects and programmes

Technical evaluation and monitoring

Technical evaluation o f on-going production

A continuing analysis of market and technological trends

Identification o f new opportunities arising from market changes and 
nev technology

Identification of changes arising from revised national and sectoral 
plans

Providing technical information and data required for assessing the 
short and long-range industrial and economic trends of the country 
and the changing needs o f industry

Technical services to industrial plants

Testing, analysing and evaluating raw materials and intermediate 
products

Testing and analysing finished products for standardization, quality 
control and certification
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Providing specific information on the current state of world knowledge 
on industrial, technological and techno-commercial fields

Carrying out instrument repair, maintenance and calibration

Designing specialized equipment, where possible

Trouble shooting in industrial plants

Carrying out technical and management consultancy in su^h areas as 
market studies, cost accounting, efficiency and productivity studies, 
industrial engineering, plan layout and management

Carrying out technical investigations designed to improve the quality 
of finished products and increase process efficiency

Developing nev processes for current or new products, at both the 
laboratory and pilot plant levels

Carrying the results of technical investigations on products and 
processes into the conanercialization stage

Carrying out techno-economic studies and market analysis

Undertaking engineering design and service work

Training technical sta ff
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ACTION IN ‘TOR FTET.Tl OF TVnfiyfTVTAL AST) TECHNOLOGICAL H!?C£J!ATION IN AFRICA

I.THE SPECIFIC FEATURES OF INDUSTRIAL AND TECHNOLOGICAL INFORMATION

1. Information for industrial and technological development serves the

needs of a variety of end users. These encompass R and D personnel, technologists, 

managers of industrial plants engineers, economists, planners, investors, 

financiers, entrepreneurs, as well as market analysts, sales personnel,

Government and decision makers. The type of information they need is also 

of considerable diversity. It  includes socio-economic data and statistics, 

information on current plans and projects for the public and private sectors, 

financial data, information on technologies, equipment, management practices, 

patents, on-going industrial-technological research and technology contracts 

and legislation. Such information which has to be recent and continously up

dated has to be obtained from a large nvmber of sources inside the country, 

at the regional and global leve l. It  is transmitted to the end users in 

many forms ranging from oral communication to computer printouts. It  includes 

the provision of on-site expertise, advice at a distance as well as supply of 

documentary information. Consequently an industrial and technological information 

system needs to have three main features: -

(a ) a multidisciplinary outlook, combining technical and socio

economic interests so as to meet the variety of needs of its clients;

(b ) an ab ility  to find its  way around the world of relevant knowledge, 

some of it  proprietary, together with mastery of documentation, analysis and 

retrieval techniques, that would permit it  to find answers to its clients* 

questions, from any source along the streams of flow of information and package 

them in the form that directly meets their needs;

(c ) a capacity to inspire confidence at whatever target level of end 

users through the ab ility  to provide the right information in the right form 

at the right time. 2

2. It  is  important to constrast these features with the work of the 

information scientist and technologist who carries out a conventional information 

function which is  mostly concerned with the down-flow of information from its  

original source where knowledge is  stored, towards its  destination where 

knowledge is in demand. The industrial and technological information system 

works in the reverse direction, upstream flows of information from needs 

relating to the specific purpose of optimizing industrial and technological 

development and operations to points along the information flow or stores of
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knowledge yet untapped, where such needs can most likely be met.

3- A discussion of industrial and technological information needs in 

Africa and how best to approach them at the international, regional and 

national levels, w ill therefore be marked by the characteristics of the 

industrial and technological information system. It  w ill re fer to a very 

limited extent to the availab ility  of documentation systems,which 

w ill be useful where they are in operation, but w ill not be of much immediate 

and direct service to industry where industrial and technological information 

is largely proprietory and only accessible at a cost, contrary to the world 

of science, education and culture where knowledge is literature-based and free.

4. The industrial information officer, at the core of this system, provides 

an irreplaceable interface between end users of industrial and technological 
information with advisory or decision-making responsibilities, particularly 

in pre-investment technologr selection, as well as managerial, engineering 

or mercantile responsibilities in ongoing industrial operations.

5 . The objective viewpoint is that no country with a measure of 

industrial development ambitions, relating to cottage, small, medium and heavy- 

scale industry in any quantitative combination should do without an industrial 

and technological information structure. Such structures be exist in almost 

every country in Africa, either as a fu lly-fledged servicing centre or in an 

embryonic state within a broader structure ^ . Various training programmes 

for industrial information officers have been organized by UNIDO, particularly  

an annual eleven-week course at the All-Union Institute of Scientific and 

Technical Information (VINITT), Moscow. Diverse other courses are offered on 

an ad. hoc basis in countries with particular experiences and success

in the industrial information function.

I I .  INDUSTRIAL AND TECHNOLOGICAL INFORMATION SOURCES

6. As regards the upstream sources of information, several organizations in 

the United Nations system are involved in channelling information of relevance 

towards a particular target group of socio-economic activity. They do this 

with a measure of co-ordination between them but with d iffe ring  emphasis

UNIDO is  compiling a directory of information systems and services in 
develop-'ng countries. Information so fa r collected in this regard is  available.
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placed on ways and means to reach end users. The United 

Nations Educational, Scientific and Cultural Organization (üNiSISï)

» has made progress towards developing a world-wide unified governmental

approach to information policy-making as well as the functions of the librarian , 

the archivist and the data hank operator or distant interrogator on the professional 

level. Through appropriately equipped recipient focal points, the developing 

countries have a closer access to world-wide sources of information in a 

specific area. Plans for the development of a world-wide system for the 

exchange of scientific  and technological information that emerged from the 

United Nations Conference on Science ant' Technology for Development (UNCSTD),

Vienna 21-30 August 1979» foresee the accelerated progress of tele-informatics 

to bridge the information gap to give access to data banks and other sources 

of information on an instant world-wide answer-to-question basis. The World 

Bank is  a valuable source of economic and financial information on a world

wide scale. Bibliographic data banks giving access to literature have been 

developed, such as INIS to cover non-restricted literature on atomic energy;

ACRES to cover world-wide publications on agriculture; DEVSIS on a regional 

basis, including DEVSIS-AFRICA, for papers on development policy-making.
The referral system of the United Nations Environment Programme, INFOTEERA, 

has been developed to serve environmental concerns as a data bank giving 

access to individuals and institutions as sources of knowledge to tap on an 

ad hoc basis rather than as authors of studies and reports. Under the programme 

of technical co-operation among developing countries (TCDC) a network is  also 

being established for developing countries to exchange information among 

each other.

7. UNIDO operates on a wavelength of its  own, which has been chosen not 

through any search for institutional originality , but rather to f i t  in with 

UNIDO’ s specific responsibility which is to improve and accelerate 

industrialization towards the 25 per cent Lima target. Advertising UNIDO’s 

Industrial Inquiry Service as the mail order technical assistance clearly  

reflects its  orientation towards the solution of specific practical problems.

The pre-investment stage and the decision-making responsibility have priority  

over the ongoing operation of existing enterprises, as stressed by 

developing countries themselves in the Lima Declaration and Plan of Action.

The technology selection process was singled out from the total fie ld  being 

covered under industrial information activ ities, to be served by the recently 

established Industrial and Technological Information Bank (INTIB) of UNIDO.

Another useful system for information on technology contracts is UNIDO’s
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Technology Information Exchange System (TIES) ^  . The more TIES continues to 

grow and the larger the number of countries participating in it ,  the greater 

its  value in negotiating technology contracts becomes. While most information 

activities generated within the United Nations system tend to come forward as 

information systems and data banks, what UNIDO has to offer consists of 

computer assisted services . United Nations information systems and services 

have a ll  been identified and listed  by the Inter-Organization Board for 

Information in the United Nations, together with listings of the corresponding 

national institutions ^ .

8. Outside the United Nations system, there exists a large number of sectoral 

data banks and information systems of particular relevance to industrial 

development. These are too numerous to l is t  or discuss here. The main point 

is  that access to them is now quite simple and not costly. However, the value 

of the information obtained through these networks and its  relevance to the 

needs of African industrial development remains to be carefully assessed for 

tne variety of situations and needs to be found in Africa. Nevertheless, it  

is possible to state that while information from some of the large international 

banks and investment houses is  particularly useful on statistica l, economic 

and financial matter, i t  is  doubtful whether other commercial information 

banks and data bases fu lly  and directly meet the requirements of the selection 

and acquisition of technology.

9- There is  a lack of information on Africa it s e lf ,   ̂ -ticu larly  in 

the area of relevant information for the sound planning of industrial 

development. Some information is  mainly statistica l data. African countries 

s t i l l  have to embark on the formidable job of ensuring that such data is  

gathered systematically, in a regular and reliable manner, and according to 

relevant definitions that need not necessarily be these of other regions, or 

even the international organizations. However, they should not cut themselves 

o ff from these statistica l data bases. The problem was recognized and solved 

in Latin America some time ago. The other type of information that is s t i l l  

lacking is that of the socio-economic structures, their trends and future plans, 

as well as ongoing technological research and industrial activities and projects.

^  To date, 25 countries have joined TIES, UNIDO publishes the TIES Newsletter 
bi-monthly.

3/ Directory of United Nations Information Systems and Service, Inter- 
Organization Board for Information Systems (IOB ), Geneva, 1978.
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iu. Tne uvuC Conference identified this gap and caiiea tor boutr.-Boutn excnange 

of information and UNDP is starting a pilot scheme for the purpose. In short, 

most information on Africa comes from non-African sources.

I I I .  INDUSTRIAL AND TECHNOLOGICAL INFORMATION NEEDS IN AFRICA

11. Many African information institutions, essentially lib raries and 

documentation centres, seem to have been established without much thought 

as to whether, and to what extent, they might consider joining forces and 

budgets to develop between them the capability of accessing at a distance 

data banks and other sources of information as a joint service, for the benefit 

of a l l  sectoral user groups. This is a course of action which w ill obviously 

be forced upon them by the spread of the world-wide network. However,

their diversity is  commendable when it  is  considered that 

information needs in science, education, agriculture, medicine 

and industry, are neither served by the same sources nor through the same 

methods. Industry presents the specific feature of being based on knowledge, 

much of which is proprietory and l i t t le  of which is literature-based, and 

which involves end users of information who want their problems solved rather 

than material to look up, read and ponder over.

12. Industrial technology consists of hardware and software. The
majority of foreign technology is transferred in Africa today as 

equipment. The bulk of investment and foreign capital goes into the purchase 

of equipment. Information on eqi. .nt is perhaps a top priority  in Africa 

today. It  is this knowledge, or know-how , which has not been

consciously transferred; hence the continued dépendance and the failure to 

develop the stock stream through mastery of the know-how and its  transformation 

into equipment and processes. It  is necessary for the sound development of 

industry that in each African country one specific structure employing one or 

more industrial information officers, serve industry exclusivelv, developing

by constant and concentrated practice a capability to interface with the end 

user of industrial and technological information in industry, so as to become 

their antenna and problem solver.
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13- To date many people from African countries have oarticipated 

in UNIDO training programmes designed to assist them to become competent 

information seekers, analysts and re-packagers, hut even more so, to become 

extension officers on the widely recognized model that has long applied 

to agriculture, v is iting  their industrial and technological clientèle at 

whatever level, gaining their confidence, identifying their problems, supplying 

information, whether solicited or not. The measure of success in this latter  

function seems to have been limited. The function is not only related to the 

information specialist. There has always been a problem in identifying 

specific information needs in African countries in advance of demand and 

in channelling whatever inquiries were received through national industrial 

information structures to sources of information within the country or, more 

commonly, abroad.

1d. It  is  fe lt  that the strengthening of industrial and technological information 

structures in African countries, relating these more intimately to development 

bank activ ities, engineering consultancy and industrial R and D functions 

internally and to whatever documentation structures are being developed locally , 

as well as to outside re liab le , independent and comprehensive information 

sources abroad (fo r  instance INTIB) should be a broadly recognized priority.

15- Industrial information services, though distinct in nature and mode of 

operation w ill,  by necessity, be developed within the general framework of 

the national information policy in each country. It is a matter of 

information policy for a developing country to take a hard look at 

government level at the situation of information activities in order to 

determine whether a computer capability ought to be established at the 

service of a l l  to access information sources abroad and collect information 

generated on site or whether a central, completely multi-disciplinary 

documentation hase might most usefully be established or strengthened.

However, when it  comes to relate this to industrial information needs, and 

to determine where to establish an industrial and technological information 

sub-system this defin itely belongs in the zone of overlap between industrial 

and technological information needs and national information policies.

16. In that zone, two visions are likely to be brought to bear and 

possibly to blur issues for the governmental decision-maker to decide upon: 

the vision of the information scientist and technolgiet as passed on to 

related practitioners, the archivist, the librarian, the data bank operator

À
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or distant interrogator; and the vision of the industrial and technological 

information officer. As described earlie r, the latter lookB upstream the flou  of 

information based on the end users’ needs in a certain fie ld . Called upon 

to contribute to information policy, he or she w ill remind decision-makers 

in the government that the end users’ needs have to be given equal importance 

to those of information system operators; that industry in particular may 

prefer to take information preferably in a few words or lines provided through 

personal contact rather than from computer print-outs of references to documents, 

the original of which are distant and d ifficu lt  to acquire, and the analysis 

of which is  tiring  and time-consuming.

17- Between national documentation bases and computer terminals, there is  an 

absolutely essential information analysis and information extension service 

that has to be f i l le d  in order to meet information needs in industry at any 

scale (cottage, small, medium or heavy). Such a function cannot be le ft  

unfilled without seriously impairing the capability of nascent industries to 

operate knowledgeabley. This is  the basic difference between information and 

knowledge. It  adds a new function of information generation, rather than just 

information handling. In order that such an industrial information officer 

not only contribute wisely to the determination of an information policy under 

which the interests of industry can be served, but also serve the requirements 

of industrial planning, management, engineering and salesmanship, he or she 

w ill most likely  have to be a technical person with experience in industrial 

operations and exposure to the economic aspects of industrial investment and 

operation. The industrial and technological information structure to be set 

up should be operated by a person with such a profile , with a bro, id-minded 

polytechnical scope of intellectual interest, belonging to the same background 

in social and economic terms as the o ffic ia ls  or entrepreneurs. He or she 

should be versed in documentation techniques. On the basis of the best 

international experience available (that of Canada, Denmark and Prance among 

industrialized countries, Mexico, Ecuador and sever countries in South-East 

Asia, interlinked by the TECHNONET network in Singapore), i t  can be stated 

that whenever African countries wish to place an industrial information 

officer, or a team of such, in an autonomous centre or as part of some 

Ministry or R and D centre, industrial and technological development w ill 

surely profit. It might even be suggested that a young internationally 

educated engineer-cum-business school graduate, looking forward 

to playing a leading role in the industrialization of his or her country,
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private sector, could do no better than to devote himself for several years 

to the problem-solving function of an industrial information officer.

18. The problems of technology selection, acquisition and development 

figure prominently throughout this paper. It  is  thus necessary to look 

a l i t t le  more closely at the process of developing INTTB to serve the 

technology selection process. Ef INTIa is to be brought to bear upon 

concrete technology selection dilemmas as they arise in African countries, 

it  is  obviously imperative that seme national structure be established with 

an INTIB responsibility of its  own at the national scale. Naturally, the 

national partners of IN Tin w ill be industrial information officers rather 

than information scientists and technologists. They should also be very 

close to the individuals or institutions entrusted with the responsibility  

of carrying out these functions.

19. INTIB, addressing it s e lf  as i t  does to the technology selection process 

in 20 sectors of indnstiy, is  not only of concern to a m ultiplicity of 

entrepreneurs, whether from the private or the public sectors, a l l  of whom 

are d ifficu lt  to reach, even for a national industrial information structure. 

I t  also concerns a more limited and accessible circle of investment bankers 

responsible for the economic aspect of projects submitted to them for funding 

rather than for the technological contents of such projects. Furthermore, 

engineering consultants, many of whom are setting up firms in developing 

countries, endeavour to win the confidence of a local clientèle in advising 

on technologies to be set in motion but who s t i l l  need an information back-up, 

that can be provided by INTIB. The teams of industrial information officers  

w ill also have their hands fu ll in identifying operational needs of ongoing 

ind’* -t r ia l enterprises and helping them to meet these from a multiplicty of 

information sources.

20. It  is  worth remembering when discussing policy matters that the nature 

of the industrial information fuction does not d iffe r  between countries of 

differing  levels of development even though the size of industrial information 

services may.



IV. A FRAMEWORK FOR ACTION

Clear Definition of Needs

21. The information needs of industrial and technological development are of 

an unusual variety and change very rapidly with further development, or along 

the path of progress from an identified investment opportunity up to production, 

marketing and upgrading of machinery and products. The needs vary from sector 

to sector and involve hoth national and foreign sources. The success of 

industrial and technological information services depends entirely on their 

ability to provide the information needed on the spot. The planning of such 

services should be anticipatory and one step ahead of the progress of industrial 

development. As mentioned earlie r, the key activity is to have access to 

up-to-date sources of information rather than to build up huge data bases.

Identification of Sources

22. It is unfeasible to expect the national or regional industrial information 

service to physically possess a l l  the sources of information it  provides,

nor is this necessary. What is essential is to know where the information 

can be obtained and the intrinsic value of this information.

23. A good information service should continually search for new sources

of useful information needed in the country or the region, as well as assess 

the realiability  and comprehensiveness of the information acquired from various 

sources. More often than not, the sources are much closer at hand than might 

be thought at f irs t . The information may already be in the country or within 

a regional organization. Efforts in ascertaining the nature and availability  

of information from such sources close at hand should come before the search 

for sources far away. It  is  worthwhile, in an African context, to pay special 

attention to the number of newly-established data bases on appropriate 

technologies, particularly for rural development and small-scale industries 

in various parts of the world.

Efficient Linking with Information Sources

24. Because of its  very diffuse and varied nature, industrial information is  

more dependent on a large number of sources than, for instance scientific or 

scholarly information. In the upstream search, characteristic of the industrial
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information o ffice r 's  approach, once the sources are identified, it  becomes 

imperative to establish e ffic ient linkages with these sources. This does not 

necessarily iiean sophisticated and expensive telecommunication or information 

systems; a telephone conversation or a personal v is it  may be the most appropriate 

means of efficient linkage, because the volume of information from one source 

is not usually large, yet the sources may be varied in nature and scope.

Strong Relations with Users of Information

25. This is  a key issue in developing effective information services today.

The person called upon to take decisions in African industrial development, 

whether in the government, public sector or private business, does not 

necessarily appreciate the need for information in formulating optimum 

decisions, nor do they know, i i  they appreciate the value of information in 

decision-making, that valuable and relevant information can be speedily obtained.

26. They w ill only gain credib ility  i f  they adopt an active, i f  not relentless, 

attitude, going out of their way to provide unsolicited information until 

people come to appreciate the value of their services and seek them. This

is a crucial function of the industrial in^nnation system and its  officers  

and the test of success. It  is  obvious that in order to reach this stage 

the information officers w ill have to be well-informed about events in their 

country and capable of identifying the end users, on the one hand, and the 

existence of readily-available useful information on the other.

Building a Technological Intelligence Capacity

27. Industrial information on technology involves proprietary rights that 

cost money. Raw information in its e lf  can be confusing, contradictory and 

even downright fa lse . Very serious damage could occur i f  such information 

is  relied upon. Besides, in the gathering and ordering functions, there is  

a pressing need in developing countries to assess and evaluate information, 

that is to turn it  into in te lligence  or knowledge. The industrial information 

service w ill not only be handling information; but also generating information. 

INTIB is  a clear case of this crucial activity in technological development.

The subject of building technological intelligence capabilities in developing 

countries is now being debated on a world-wide scale. The most pressing needs 

are perhaps those for market intelligence and some capacity to keep track of 

new technologies and current thinking on technological forecasting, i.e .  

what is  now known as technology awareness . This is a multi-disciplinary 

group activity that needs special training. Universities, technological
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institutions, and particularly the African Regional Technology Centre 

(ARTC) could well pay increasing attention to this aspect of technological 
development and to ouiluiug up a> capa&ili b T

n » «  i n f n T

on technology, particularly that obtained from sources that may have vested 

interests. They w ill have to link themselves closely to the individuals or 

institutions responsible for the various activities involved in technology 

transfer, on the one hand, and the sources of information , analysis and 

comparative studies on technology, on the other.

Building a Cadre of Industrial Information Officers

28. The whole approach to industrial information here is  concentrated on the 

industrial information officer. As mentioned previously he or she is  a niulti- 

facetted person and it  is  obviously going to be d ifficu lt  to select and train  

a sizeable cadre of such persons. Two basic problems militate against 

significant progress here , the rather low social status in the industrial 

development employment and the limited prospects of promotion and career 

development. Latin American countries have tried certain approaches, such as 

the involvement of young engineers and scientists in information work, to 

overcome similar problems and appropriate measures for African conditions 

have to be identified.

Short-term Actions

29. Certain short-term actions have to be carried out, while the above actions 

are being planned and executed over longer time horizons. These a re :-

(a ) the identification of present information p rio rit ie s : -

The priority sectors for industrial technological development in Africa 

have now been established. As regards the type of information; types of 

equipment, technological processes, contractual and financial conditions and 

data, and patents are obvious priorities for a variety of sizes of industrial 

enterprise in the chosen sectors;

(b ) the improvement of linkages between existing sources (nationally. 

regionally and internationally): -

( i )  Within the guidelines of the national information policy of the 

country, the relations between the industrial and technological 

information services, with their specific features, and other 

national information services should be streamlined. The location 

of the industrial and technological information function should be 

carefully examined, bearing in mind that rather than being a depository 

of information, it  is an exchange that aims at the smooth and rapid 

connection of the user to the source of information needed;
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( i i )  Thus networking of existing services within the country as well

as regionally, calls for immediate action, standardizing the nodes 

of query, communication and reply and ensuring maximum availability  

of the sources of information with a l l  their variety and dispersion 

through focal points and centres;

( i i i )  There is an immediate need for a thorough survey of industrial and 

technological information sources and services throughout Africa, 

with continuous updating and widespread dissemination of such 

information. This could lead to spontaneous or planned formation of groups 

of users in the development, finance and R and D areas so as to 

advise in good time on information needs;

(iv ) Links with foreign sources should he strengthened selectively,

hearing in mind the vast improvement in telecommunications and the 

remarkable reduction in the cost of using some of them. There is  

an immediate need for better awareness of UNIDO’s services and 

ixiblications and widespread use of such fa c ilit ie s .

(c ) strengthening local sources and data bases

( i )  There is  particular need for readily-available information on

patents, which should not be d ifficu lt  nowadays, and on technologies, 
which is  s t i l l  a problem, particularly for new technologies, Cknnibus. 

Catalogues on equipment of various kinds is always in demand and 

should be always ready at hand;

( i i )  National data bases in most countries s t i l l  have a long way to go 

before they could provide re liab le , up-to-date statistics and data.

Putting the local data bases in order is a task which is essentially  

not that of industrial information; bux which seriously affects 

its  v iab ility .

(d ) establishing a technological intelligence capability: -

( i )  This calls for the initiation of m ulti-cisciplinary training

programmes and the continuous involvement of a group, or groups, in 

monitoring events and performance with the country, the continent 

and world-wide. UNIDO has a direct responsibility in this area ;
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( i i )  Being essentially an information generation exercise, it  could 

address it s e lf  for a start to the immédiate task of continuing 

to prepare industrial profiles for small-scale industries in the 

priority sectors, analysing, in particular, the alternative 

technologies available;

( i i i )  The development of INTIB and the wider involvement of national 

information services both in disseminating information from it  

and in providing it  with information is a task that involves both 

the international organization, as well as the developing ccuntries;

(iv ) UNIDO should expand its  work on the problems of technology selection 

and decision-making so as to provide suitable and relevant guidelines 

on actual current problems.

(e ) training of industrial and technological information personnel: -  

In order that these short-term actions may be undertaken, there is an 

immediate need for greatly expanded activity in training, at a l l  levels, and 

particularly on the regional and continental African levels, to complement 

UNIDO's training courses and to achieve considerable increases in qualified  

industrial information officers, fam iliarizing them with recent developments, 

and strengthening the working relations between sister organizations, nationally 

and regionally.

30. The above suggestions should not convey any sort of impression that 

engaging in a tangible industrial and technological information activity  

necessarily represents immediate progress which might prove costly in terms 

of funds and manpower. Any embryonic structure in a ministry of industry or 

planning board and any devoted individual attention to the function, even 

part-time is better than nothing, to begin with, and provides the basis for 

eventually building up something stronger, at the pace at which industrialization  

of a country progresses.

31. One suggestion, in line with UNIDO's mail order technical assistance 

function, is  that in each African country one o ffic ia l be entrusted to study 

the matter, to examine the state of the art of the industrial information 

function in their country, and to correspond with UNIDO's Industrial Information 

Section. Prom a dialogue of this kind no doubt ways and means could be found

to strengthen what exists, establish what does not, and to secure continent

wide co-operation in this area.
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AGRIS

Abbreviations nsed in this document

International Information System for the Agricultural 
Sciences and Technology, Food and Agriculture Organization 
of the United Rations (Rome, Ita ly )

DEVSIS-AFRICA Development Sciences Information System 
(Addis Ababa, Ethiopia)

INFOTERRA International Referral System for Sources of Environment 
Information, United Rations Environment Programme 
(Rairobi, Kenya)

IRIS International Ruclear Information System, International 
Atomic Energy Agency (Vienna, Austria)

IRTIB Industrial and Technological Information Bank, United Rations 
Industrial Development Organization (Vienna, Austria)

TECHROHET Asian Network for Industrial Technology Information 
and Extension (Singapore)

TIES Technological Information Exchange System, United Rations 
Industrial Development Organization (Vienna, Austria)

UHISIST World Science Information System, United Rations 
Educational, Scientific and Cultural Organization 
(Paris, France)

VIRITI All-Union Institute of Scientific and Technical Information 
(Moscow, Union of Soviet Socialist Republics)
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INDUSTRIAL TECHNOLOGY MANPOWER IN AFRICA

INTRODUCTION

1. This paper deals essentially with industrial technology manpower 
rather than the wider issues of manpower development in Africa. There 

ia a wide range of functions to he performed by industrial technology 

manpower. Broadly speaking, these cover:

(a) Technology selection: including scanning for available technologies, 

evaluation and assessment, feasibility studies etc.;

(b) Technology acquisition: mechanions, legal and contractual conditions, 
negotiating skills, regulation of flow of technologies, monitoring 

of implementation etc.;

(c) Financing and investment in technology projects and project 
evaluation: financial analysis, market surveys and projections, 

mobilization of internal and external finance;

(d) Assimilation and adaptation: management, production engineering, 
maintenance, manpower development, modification and adaptation 

of soft and hardware;

(e) Development of technology: technological R and D, engineering, 
commercial production and distribution;

( f )  Technological services: standards, metrology, consultancy, design 

and testing.

2. Although accurate statistics on African technology manpower are 

not available,-^it seems obvious that in almost all African countries 

today there are serious gaps in most of these functions. In particular, 
the functions of technology acquisition, assimilation and development 

may be cited.

3* The technological manpower needs are part of the overall manpower 
needs in Africa. Manpower is particularly critical in the context of 
African industrial development as a whole. Although many African 

countries are endowed with abundant natural resources, most of them 

lack comparable reserves of qualified human resources. This is partly 

due to to underpopulation (table 1 shows that there are several countries

jJ  See document Action in the Field of Industrial and Technological 
Information in Africa prepared for this Symposium.
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in Africa with a population of less than five million). It is also 

attributable to thè fact that the existing popul'tion is s t ill not 
equipped to provide a ll the skills needed in the necessary numbers.
There is no assessment of the present manpower needs for industrialization

2/and technological development;— but there is no doubt that these will 
be considerable for the whole of the next decade i f  Africa is to 

increase its rate of industrial expansion to the 11 per cent per 
annum required for meeting the Lima target.

4- In the fift ie s , with very few exceptions, relatively high 

proportions, ranging from 30 per cent to over 80 per cent, of the 

limited high-level manpower requirements in Africa were met from 

foreign resources.-^/ For example in Zambia at the time of independence, 
there were only 1,200 Africans with secondary school certificates 

and only 108 Zambian graduates. Similarly, the first manpower survey 

in the United Republic of Tanzania in 1 9 6 ^ 6 3  showed that over 
80 per cent of all jobs that required a university education were 

occupied by non-Africans. Faced with this situation, the African 

Ministers of Education, at their first conference in May 19 6 1 in 

Addis Ababa adopted the Outline Plan of Education for Africa. This 

set out a twenty-year programme (1961—1980) of mass education.
Although the African countries have made enormous progress in meeting 

the targets, i f  a random sample of 100 school-age children is taken 

it will be found that about 90 receive only primary education or le s s .^  

Traditional educational and institutional facilities cannot provide 

enough places for a ll those who are willing to learn because school 
organization, material requirements, curricula structure and courses 

offered s t ill cling to inherited patterns, notwithstanding some 
promising educational innovations in Ethiopia, the United Republic 

of Tanzania etc. over the past two decades. Hence, many African 

countries find themselves faced with manpower shortages as their 

economies grow.

t]  In 1968, ECA estimated that Africa needed to train about 30,000 
management and supervisory personnel, 5 2 ,0 0 0  scientists, engineers and 
technologists, 112,000 technicians and foremen and 1 ,7 2 2 ,0 0 0  skilled and 
semi-skilled workers (E/CN.1 4 /WP.6/ 1 8 , p. 13)

¿/ ECA ( i978), Manpower development and uti lization policies and 
strategies with special reference to indigenization of African economies.
C7CN.14/CAP.7 /10, Economic. Commission for Africa, Addis Ababa, 16  November 1978.

4/ See Education in a Rural Environment, UNESCO, Paris, 1974.
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Table 1

Population of African Least Developed Countries around 1975

Total population 
(Unit:

in 19 7 5  by sex and country 
thousands)

5 - 2 4  years age grou 
countr

ps by sex anc
y

Country Male Female Total Male Female Total

Benin 1,514 1 ,5 6 0 3,074 69O 701 1,391
Botswana 320 371 691 16 2 173 335
Burundi 1,859 1 ,9 0 6 3,765 825 8 3 0 1,655
Central Africa 8 6 1 929 1,790 392 403 795

Bnpire

Chad 1,925 2 ,0 9 8 4,023 863 918 1 , 7 8 1

Ethiopia 14,111 13,864 27,975 6,371 5,994 12,365

Gambia 2 5 Ó 253 509 109 109 2 1 8

Guinea 2 , 1 8 7 2 ,2 2 8 4,415 9 6 1 977 1,938

Lesotho 566 58 2 1,148 234 237 471
Malawi 2,341 2,576 4,917 1,086 1 , 1 2 3 2 ,2 0 9

Mali 2,834 2,863 5,697 1,271 1,255 2,525
Niger 2 ,2 8 2 2,309 4,591 1,038 1 ,0 4 1 2,079
Rwanda 2,024 2,176 4,200 917 978 1,895
Somalia 1,587 1 ,6 0 3 3,170 754 7 6 1 1,515
Sudan 9,229 9 ,0 3 9 1 8 ,2 6 8 4,269 4,137 8,406

United Republic 7,577 7 , 8 6 1 15,438 3 ,6 5 8 3,510 7 , 1 6 8
of Tanzania

Uganda 5,692 5 ,6 6 1 11,353 2,593 2,529 5,122
Upper Volta 3,003 3 ,0 2 9 6,032 1,343 1,318 2 ,6 6 1

Total 6 0 ,1 4 8 6 0 ,9 0 8 1 2 1 ,0 5 6 27,5 3 6 26,994 54,530

Source: Populat'on by sex and age for regions and countries 1 9 5 O -  2000 as 
assessed in 1973« Medium Variant -  Prepared by United Nations Population 
Division.
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5* The absolute size of a country's population influences the 

number of nationals in the 5-24 years school age population and, 

consequently, the local potential for the production of trainable 

nationals, assuming that there are adequate physical facilities  

and financial resources, as well as the socio-political w ill to 

enable a ll to go to school. Educational and training facilities  

are s t i l l  limited in Africa. School enrolment indicates that not 
all eligible school-age populations are going to school or find 

facilities to do so, especially at the secondary level. There is 

also gross imbalance in the distribution and use of available places 

in secondary level institutions. This is particularly significant 

since this is the level that produces the skilled manpower at the 

routine executive level. It is largely due to the bias at the 

secondary level, accentuated by social values and wage structures 

for different types of jobs and qualifications, and perpetuated 

by the former colonial premium set on clerical work, that African 

countries experience recurrent shortages of middle and lower-level 
technical personnel and skilled operatives needed in industry and 

agriculture.

6 . While the increase in the primary enrolment ratio since i960 is 

snaller than that envisaged in the Outline Plan of Education for Africa, 
the expansion of enrolment ratios at the secondary and tertiary levels 

has exceeded the targets set in the plan. This would not be a cause 

for concern haul not the proportion of enrolment in technical and 

vocational courses appeared to have dropped and the attempts to 

increase substantially the proportion of science and technology 

students in higher education fallen short of requirements.

7* One disturbing fact is that engineering and *»~"iculture are the 

smallest groups of study in most African countries.-^ This has serious 

consequences for the building up of an adequate potential for technological 
development, particularly in industrialization, the mechanization of 

agriculture and for economic growth and national development as a whole.

Tables 14 and 15 , UNESCO, National Science Policies in Africa. 
N0 . 3 1 , Science Policy Studies and Documents 1974, Paris, Prance.
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Similarly, the lev percenters of students i"  agriculture (with the 

exception of Mauritius) is obviously undesirable for countries seeking 

self-sufficiency in food as top priority. Furthermore, the tendency 

has been to concentrate only on basic and applied sciences rather than on 

developing the practical ability to perform through sensitization to 

the importance of the multidisciplinary approach in solving real life  

problems. This has led to recurrent complaints by the business community 

that African educational systems fa il to give sufficient attention to 

the practical problems of the world of work.

8. Furthermore, African countries have not only to increase their 

skilled manpower as rapidly as possible but also to use it efficiently  

and effectively as it becomes available. More specifically, it is 

necessary for each African country to give particular attention to 

the following problems:

(a) The salary structure and social 6tatus of skilled manpower, 
including promotional prospects. The appropriate levels of 
differentials between skills of various types; relating 

remuneration to job specification rather than to paper 
qualifications. Linked with this is the problem of incentive 

schemes that would encourage the strengthening of national 

technological capabilities;

(b) On-the-job training and prospects for vertical mobility for 

semi-skilled manpower as well as high-level personnel;

(c) Motivating, training and upgrading unskilled labour;

(d) The question of adult illiteracy;

(e) The problems of "school-leavers” and brain drain".

9. Focusing on the African stock of manpower for technological 
relopment, the following general remarks can be made:

(a) Africa lags far behind the world figures for scientists, engineers 

and technicians (see table 2). The figures for Africa are one fourth 

to one third those for Asia and almost one tenth of those for Latin 

America. They are two whole orders of magnitude below those of 
developed countries;
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(b) The distribution of scientists, engineers and technicians in 

Africa is very uneven (see table 3)* It ranges from over half 

a million to as lit t le  as a few hundred;

(c) There are s t i l l  considerable numbers of non-nationals in many 
African countries (see notes for table 3);

(d) The number of scientists, engineers and technicians engaged
in research and experimental development is limited (see table 4)« 
Their percentage distribution over the various fields varies 

considerably (table5), with natural sciences and agriculture 

predominating in many countries and engineering and social 
sciences far behind in most African countries.

Table 2

Technological capacity, selected indicators^' 
(Averages expressed as medians for 1970 or latest year available)

Per 10,000 population

Developed
market Developing countries and territories

economy Latin
countries Africa Asia America

Science and technology

Ratio of total stock of 
scientists and engineers

112 5.8 22.0 69

Ratio of technicians 142.3 8.3 23-4 7 2 . 2

Scientists and engineers 
engaged in R and D

10.4 0.35 1.6 1-15

Technicians engaged 8.2 0.4 0.6 1.4
in R and D

a/ The size of the sample countries vary by indicator.

Source: UNIDO, 1979, International flows of technology. (Vol.3, UNIDO/lOD/326).
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Table 3

-.uaber o f  s c ie n t is t s ,  en g in ee rs  and te ch n ic ia n s  in  

A f r i  :an and s e le c te d  n on -A fr ica n  c o u n tr ie s

Country Year
Definition 
of data

Total
(SET)

Scientists 
and Engineers Technicians

( 1 ) ( 2 ) (3)

African countries

Botswana-1̂ 1972 ST 1 527 7 8 6 741

2 gypt 1973 ST .. . 593 254 • • »

Djibouti 1973 ST 35 35
Ghana^/
Kenya-̂ /

1970 EA 2 1 993 6 697 15 096

1975 EA 1 1  009 5 130 5 S7 9

Libya-^ 1973 EA + 1 8  9 2 1 +8 319 + 1 0  602

Nigeria^* —' 

Seychelles^/ 

Sudani

1970 ST 35 126 19  885 25 24 1

1973 ST .. . + 3 0 0 • • *

1971 ST + 1 6  431 +13 792 +2 639

Togo 1971 EA 672 4 6 1 211
Tunisia^/ 1974 EA 11 135 3 421 7 714
United Republic of 1970 ST + 3  5 0 0 • • • • » •

Cameroon 10/

Zambia 1973 ST 37 000 1 1  000 26 000

Non-African countries

Brazil 1970 ST 1 7 1 8  8 2 2 5 4 1 3 28 1 177 494
Canadar-1/ 1971 ST • . - 6 2 1 645 • . •
Federal Republic of 1970 ST 1 18 9  000 1 O8 3  000 106 000

Germany

India 1971 ST + 1 174 5 0 0 • • • * • •

Netherlands 1971 ST +742 000 +442 000 + 3 0 0  000

Pakistan^/’ ^ 1973 ST • • • 111 000 • • •
Switzerland 1970 ST • • • 175 090 * * •
USÂ /

USSR^/
1976 EA 2 605 000 1 647 000 958 000

1975 ST 22 796 30 0 9 477 000 13 319 300

Key

ST = Stock o f  s c ie n t is t s ,  en g in eers  and te c h n ic ia n s ;
EA = Number o f  econ om ica lly  a c t iv e  s c ie n t is t s ,  en g in ee rs  and te c h n ic ia n s ; 
SET = S c ie n t is t s ,  en g in eers  and te ch n ic ia n s .
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NOTES:

l/ 5 5 7  ° f  the scientists and engineers in column 2 and 171 of the 
technicians in column 3 are non-nationals.

2/ 1 , 7 6 1  of the scientists and engineers in column 2 and 317 of the
technicians in column 3 are non-nationals. The figures in column 3 
do not include social sciences and humanities.
Data refer to persons in gainful employment.

4/ Approximately 79 per cent of the scientists and engineers in column 2 
and 34 per cent of the technicians in column 3 are non-nationals.

Data relate to the year 1970/1 971 -
6/ Not including data for social sciences and humanities.
jJ  Approximately 1 5 O of the scientists and engineers in column 2 are 

non-nat i onals.
8/  Data r e la t e  to  th e  y e a r  l9 7 l/ l9 7 2 .

2 / Data are underestimated.
10/ A pprox im ate ly  1,000 o f  th e  t o t a l  in  column 1 a re  n on -n a tio n a ls .

11/ Data for scientists and engineers refer to university degree 
holders only.

12/ Data relate to the year 1973/i974-
1j/ Refers to specialists in the national economy (that is to say,

persons having completed education at the third level for scientists 
and engineers and secondary specialized education for technicians). 
Figures relating to the Byelorussian SSR and the Ukrainian SSR are 
already included with those of the USSR.

UNESCO Yearbook of Statistics, 1977•Source:
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Table 1» Total number of scientists, engineers and technicians
engaged m research anti experimental development ,1970 

Tableau * Nombre total de scientifiques, ingénieurs et techniciens 
employés i  des activités de recherche et de 
développement expérimental ,1970

Country

Total

R  & 0  scientists and engineersl 
Scientifiques et ingénieurs 
employés è la R & D I

of which percent* 
âge of part-time

R A  O 
techniciens

Number of R  A  D  
techniciens per 
R A  D  scientists 
and engineer 1

R  A  D  scientists 
and engineers 
per million 
inhabitants I

Pays Total dont pourcentage 
à temps partiel

Techniciens 
employés 
à la R A  D

Nombre de tech
niciens (R  A  0 ) 
per scientifique

Scientifiques et 
ingénieurs R  A  D  
per million

et ingénieur (R A D )! d'habitants!

Algeria/Algérie 1 121 587 58 534 03 41

Burundi 61 23 17 38 1.7 6

Cameroon, United Rep. o f 
Cameroun, Rép. unie de ^6^ 184 34 85 0.5 31
Central African Republic 

République Centrafricaine
101 39 - 62 13 24

Chad/Tchad 129 87 12 42 03 23

Congo, People's Republic of 
Congo, Rép. populaire du 113 57 30 56 1.0 60

Dahomey 76 29 14 47 18 11
Egypt, Arab. Republic of 

Egypte, Rép. arabe d' 4 869 2 796 60 2 073 0.7 84

Ethiopia/Ethiopie 662 267 44 395 1.5 11
Gabon 77 41 — 36 0.9 81
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TabU If (continued) / Tableau 1* (suite)

Country R & O scientist» and engineers l 
Scientifiques et ingénieurs 
employés à la R  & 0 1

R & D 
techniciens

Number of R & D 
technicians per 
R & O scientist

R  & D  scientists 
and engineers 
per million

P ry i

Tout

Total

of which percent
age of part-time 

dont pourcentege 
A temps partial

Techniciens 
employés 
A la R & D

Nom bre de tech- Scientifiques et 
niciens (R & D) ingénieurs R & O 
per scientifique per million 
et ingén ieur(R& D)ld 'hab itantsl

Ghana 1 431 5 1 9 5 8 9 1 2 1.8 6 0

Gainea/Guinée 2 0 9 171 81 3 8 0.2 4 4

ivory Coast/Côte d'Ivoire 5 8 6 3 3 5 2 7 251 0 .7 7 8

Kenya 2  031 7 3 0 3 9 1 ? 0 1 1.8 6 5

Lesotho 32 2 6 8 0 6 0 .2 2 8

Liberia 156 8 0 31 76 0 .9 5 3

Libyan Arab Republic 
République arabe libyenne 174 7 7 7 3 9 7 1.2 4 0

Madagascar 6 2 7 3 4 0 4 0 2 8 7 OA 5 0

Malawi 251 1 3 7 4 5 114 0 .8 3 1

Mali 2 8 5 1 1 7 6 168 1.4 2 3

Mauritania/Mauritanie 2 8 18 — 10 0 .6 1 5

Mauritius and deps. 
Maurice et dép. 150 111 2 9 3 9 0 .4 1 3 7

Morocco/Maroc 6 4 3 2 5 3 10 3 9 0 1.5 1 6

Niger 57 31 - 26 0 .8 8

Nigeria 1 6 3 0 1 0 3 0 5 4 6 0 0 0.6 19

Rwanda 6 4 2 0 3 5 4 4 13. 6

Senegal/Sénégal 5 1 8 3 0 4 4 7 2 1 4 0 .7 7 7

Sierra Leone 2 3 2 8 2 7 7 150 1.8 3 2

Somalia/Somalie 37 2 4 - 13 0 5 9

Sudan/Soudan 9 9 5 4 7 0 53 5 2 5 1.1 3 0

Tanzania. United Reoublic of .  .
Tanzanie, Rép. unie de 8 2 8 3 3 8 16 4 9 0 1.4 2 5

Togo 2 9 7 1 0 0 5 197 2 .0 51

Tunisia/Tunisie 7 4 2 3 1 8 4 4 2 4 1 3 6 2

Uganda/Ouganda 7 5 7 4 2 2 4 2 3 3 5 0 .8 4 3

Upper Volta/Haute Volta 171 8 7 2 0 84 1.0 16

Zaire 6 0 6 3 5 4 6 9 2 5 2 0.7 16

Note : 1. Data on scientist* and enginecrs ara tha total of full-time and part îime personnel.

Le» chif'res concernant le» scientifiques et ingénieur» représentent la totalité du personnel employé 
é temps plein et è temps partiel.

Source UNESCO, National Science Policies in A frica , Science Policy Studies and 
Documents 1974» Paris, Prance.
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«

Tabla 5 

Tableau 5

P e rc e n ta g e  d i s t r ib u t io n  b y  f ie ld  o f  sc ie n ce  o f  to ta l  s c ie n tis ts  a n d  e n g in e e rs  eng aged
I f i n a u  « I I U  I f l U U  U l

. «..it • •w-k 4\m.M 1Q7ñ

Répartition en pourcentage par domaine d'étude du nombre total de scientifiques et 
d'ingénieurs employés à des activités de R & O et rapport temps partiel (TP) ■ 
plein temps dans chaque secteur, 1970

Country AM 't t d s
Field of science / Domaine d'étude

Natural sciences Engineering Medical sciences Agriculture Socie! sciences 1 
and humanities

Pays Ensemble
des Sciences exactes 
secteurs et naturelles

Ing4 nitri« Sciences médicales Sciences sociales! 
et humaines

Total PT/TP Total PT/TP Total PT/TP Total PT/TP Total PT/TP

% % % % % % % % % % %

Algeria/Algérie 100 54 58 i - 26 30 19 27 1 100

8urundi 100 43 40 - - - - 57 - - -

Cameroon, United Rep. o f 
Cameroun, Rép. unie de 100 40 57 _ — 6 50 50 15 4 _

Central African Republic 
Rép. Centrafricaine

100 30 - - 10 - 60 - - -

Chad/Tchad 100 21 - - - - 46 25 33 -

Congo, People's Republic of 
Congo, Rép. populaire du1 77 40 2 - 4 - 9 - 8 -

Dahomey 100 24 - - - - 45 8 31 33
Egypt, Arab Republic of 
Egypte, Rép. arabe d' 100 40 41 15 59 28 75 17 84 - -

Ethiopia/Ethiopie 100 26 60 16 69 18 49 22 27 18 —

Gabon 100 73 2 - - - 20 - 5 -

Ghana 100 32 67 21 78 4 87 39 37 4 50
Guinea/Guinée 100 65 81 22 100 5 22 8 71 - -

Ivory Coast/Côte d'ivoire 100 53 34 1 25 6 100 37 5 3 50
Kenya 100 13 59 11 83 10 72 57 22 9 32

Lesotho 100 88 91 - - - - 12 - - -

Liberia 100 51 5 - - 3 — 41 57 5 100
Libyan Arab Republic 
Rép. arabe libyenne 100 49 45 6 100 - - 45 100 - -

Madagascar 100 35 50 14 76 6 62 38 15 7 30
Malawi 100 25 59 - - - - 56 20 19 70
Mali 100 71 2 - 8 87 15 - 4 -

Mau ritania/M au r itanie 100 28 — — — — 72 _ —

Mauritius and deps. 
Maurice et dép. 100 1 100 14 75 - - 71 11 14 67

Moroceo/Maroc 100 25 19 8 - 9 - 50 — 8 70
Niger 100 52 - - - - 35 — 13 —

Nigeria 100 29 74 6 63 16 84 47 30 2 96

Rwanda 100 30 50 - « 5 100 50 _ 15 100
Senegal/Sénégal 100 23 47 2 60 37 90 32 2 6 21
Sierra Leone ino 60 88 - - - - 38 63 2 _

Somalia/Somalie 100 62 - - — - 38 — _

Sudan/Soudan 100 52 57 - - 14 100 34 27 _ _
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P re lim in a ry  rem ark  ¡/R em arques p ré lim ina ires

Table 5 (continued) / Tableau 5 (suite)

Field of science / Domaine d'étude
Country AM fields

Natural sciences Engineering Medìcei sciences Agriculture Social sciences 1 
and humanities

Pay* Ensemble
des
secteurs

Sciences exactes 
et naturelles

Ingénierie Sciences médicales Sciences socielesl 
et humaines

Total PT/TP Totel PT/TP Total PT/TP Total PT/TP Total PT/TP

% % % % % % % % % % %

Tanzania. United Rep. of 
Tanzanie, Rép. unie de

100 25 35 1 7 - £5? 11 2 -

Togo 100 10 - - 6 33 19 16 6 Î -

Tunisia/Tunisie 100 23 - 6 13 34 40 - 18 -

Uganda/Ouganda 100 26 42 - 27 75 43 19 4 66

Upper Volta/Haute Volta 100 13 - - 61 34 16 - 10 -

Zaire 100 64 72 14 80 11 66 11 42 _

PT - Part-timo personnel expressed as a percentage of total TP - Pourcentage de l’effectif total des scientifiques et des
scientists and engineers in each field of science. ingénieurs travaillant à  temps partiel dans chaque secteur.

Note : 1. See corresponding note on Table 4. Note : 1. Vo ir note correspondante du Tableau 4.

: UNESCO, National Science Policies in A frica . Science Policy Studies and
Documents 1974. Paris, Prance*

Source
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â U O I I R U A t JV  W Ì O  I  O rrrrriF T
A  l ' i i o i w n v i u k  A w t t  v —

( a )  Long-Term Technology Manpower Development P o l ic y  and P la n s .

10. A c h a r a c t e r is t ic  fe a tu re  o f  manpower developm ent i s  th a t i t  cannot 

be h u rr ied  beyond c e r ta in  l im i t s .  The ca p ta in s  o f  in d u s try , th e  

t e c h n o lo g is t s ,  th e  s c ie n t is t s ,  th e  te ch n ic ia n s  e t c .  o f  th e  fu tu re  

a re  tod ay  s t i l l  w ith in  th e  ed u ca tion a l system . The way in  which th ey  

a re  educated  and tra in e d  tod ay  should equ ip them to  meet th e  ch a llen g es  

o f  one o r  two decades from now. Thus manpower developm ent has t o  work 

on lon g -te rm  p r o je c t s ,  as w e ll  as sh ort-te rm  ones fa c in g  imminent, i f  

not a c tu a l ly  p re s en t, needs. The main elem en ts o f  planned tech n o logy  

manpower developm ent f o r  A f r i c a  a re :

(a )  An e s t im a t io n  o f  th e  v a r io u s  k in ds  o f  s k i l l e d  personnel needed, 

nam ely:

( i )  Top managers and in d u s t r ia l  and t e c h n o lo g ic a l p o l i c y  p lan n ers ;

( i i )  Managers, en g in ee rs , s c i e n t i s t s ,  te c h n o lo g is ts ,  econom ists, 

accou n tan ts, s o c io lo g is t s  e t c . ;

( i i i )  V o c a tio n a l, tra d e  and s k i l l e d  p e rso n n e l;

(b )  E s ta b lis h in g  an a p p ro p r ia te  in s t i t u t io n a l  in fr a s t ru c tu re  f o r  

m eetin g  th e se  needs o v e r  a  s p e c i f i c  tim e h o r izo n . T h is  w i l l  

c l e a r l y  in d ic a te  th e  o rd e r  o f  p r i o r i t i e s  f o r  the r e s p e c t iv e  

r o le s  o f  th e  va r io u s  i n s t i t u t i o n s , ^  which cou ld  be b roa d ly  

grouped as :

( i )  E du cationa l in s t i tu t io n s

U n iv e r s i t ie s  and o th e r  in s t i tu t io n s  o f  h igh e r  le a rn in g  

Secondary sch oo ls

T e c h n ic a l, v o c a t io n a l and tra d e  sch oo ls

( i i )  T ech n ica l in s t i tu t e s

Management and tech n o lo gy  in s t i t u t e s

Research and developm ent (R and D) in s t i tu t e s

T ra in in g  in s t i tu t e s  f o r  th e  p r i o r i t y  in d u s t r ia l  s e c to rs

6j  The document on In d u s t r ia l  Technology In s t i tu t io n s  d iscu sses  
t h is  m a tte r  i s  d e t a i l .
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( i i i )  O ther t r a in in g  programmes 

In - s e r v ic e  t r a in in g  

In -p la n t  t r a in in g

N a tio n a l t r a in in g  workshops, t r a in in g  a s s o c ia t io n s  e t c . ;

( c )  A d e f in i t e  d e c is io n  i s  u su a lly  made on th e p ro p o r t io n  o f  th e  

government revenue o r  th e  GDP which should he spent on the 

developm ent o f  th e  ed u ca tion a l and te c h n ic a l in fr a s t ru c tu r e  and 

on th e  edu ca tion a l and t r a in in g  e s ta b lis h n e n ts  th em se lves ;

(d )  The gen era l edu cation  system i s  th e  fou n d a tion  on which prograirenes 

f o r  d ev e lop in g  tech n o lo gy  manpower r e s t .  I t  i s  from  amongst the 

men and women con d ition ed  by t h is  system th a t  te ch n o lo gy  manpower 

w i l l  be b u i l t  up. Improvement in  th e  ed u ca tio n a l system a t  a l l

i t s  l e v e l s  and th e  g en e ra l en ligh tenm ent o f  s o c ie t y  a f f e c t  tech n o logy  

manpower development in  a d ir e c t  manner. Thus i t  i s  im portan t to  

re form  th e  edu ca tion a l system and th e  con ten t o f  th e  edu ca tion  and 

t r a in in g  programmes a t  each l e v e l ,  so th a t  th e  te c h n o lo g ic a l 

developm ent needs a re  b es t m et;

( e )  Working out s u ita b le  programmes f o r  th e  prom otion  o f  ad u lt l i t e r a c y  

and the developm ent o f  a  s c i e n t i f i c  and te c h n o lo g ic a l awareness

in  th e  p op u la tion  =>.s a w hole. The r o l e  o f  th e  m edia, th a t  i s  to  

say, ra d io ,  t e l e v i s io n ,  th e  p r e s s , i s  d e c is iv e  in  th is  p ro ce ss ;

( f )  Having assessed , even t e n t a t i v e l y ,  th e  te c h n o lo g ic a l manpower 

requ irem en ts , a manpower developm ent p lan  w ith  a c le a r  p e r s p e c t iv e ,  

method, schedu le o f  im p lem en tation  and f in a n c in g  can then  be drawn 

up making use o f  e x is t in g  c a p a b i l i t i e s  and p r o v id in g  f o r  new 

in s t i tu t io n s  and modes o f  edu ca tion  and t r a in in g .

11. Assessment o f  manpower needs i s  a  d i f f i c u l t  e x e r c is e  f o r  which 

th e re  a re , as y e t ,  no g e n e r a l ly  accep ted  m e th od o lo g ie s , e s p e c ia l ly  f o r  

d ev e lo p in g  c o u n tr ie s . I t  should a lw ays be remembered, however, th a t 

manpower developm ent i s  a key fa c t o r  in  o v e r a l l  developm ent. I f  

c a r r ie d  out in  an a p p rop r ia te  manner, i t  i s  a  good in vestm en t, f o r  

any cou n try , a t  any t im e . However, t ra in e d  manpower should not be 

con fin ed  to  th e  needs o f  ongoing o r  fu tu re  p r o je c t s ;  but should aim 

a t upgrad ing the gen era l l e v e l  o f  th e  p o p u la tio n  in  a l l  the b a s ic  s k i l l s  

needed f o r  tech n o logy  developm ent. Such q u a l i f i e d  manpower gen era tes  

se lf-em ploym en t and the spread o f  en tre p re n e u r ia l s p i r i t  in  a l l  walks 

o f  l i f e .
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12. I t  i s  a ls o  im portant in  p lan n in g  to  meet tn e  needs to  make f u l l  

use o f  in n o va t iv e  methods o f  manpower developm ent in  va r iou s  p a r ts  

o f  the w orld , ra th e r  than adhering a lw ays to  c la s s ic a l  form s and modes 

o f  edu ca tion  and t r a in in g .

(b )  Short-Term  A ction s

13. The a c t io n s  o u t lin e d  above a re  o f  a  lo n g -  and medium-term n a tu re .

In  th e  meantime, in d u s t r ia l  and te c h n o lo g ic a l c o n tra c ts  w i l l  con tinue 

to  be s ign ed  and fa c t o r ie s  se t up. T h e re fo re  i t  w i l l  be n ecessary  a ls o  

f o r  c e r ta in  immediate a c t io n s  to  be taken  f o r  th e  s o lu tio n  o f  the 

in d u s t r ia l  and te c h n o lo g ic a l manpower problem s b e in g  fa c e d . Such 

sh ort-te rm  a c t io n s  would predom inan tly  c o n s is t  o f  sh ort-te rm  t r a in in g  

programmes aimed a t  augmenting th e  s k i l l s  and exp er ien ces  o f  va r io u s  

in d u s t r ia l  and te c h n o lo g ic a l personnel in  d e a lin g  w ith  the immediate 

problem s c o n fro n t in g  them.

14. So f a r ,  manpower developm ent does not seem to  have r e c e iv e d  th e  

f u l l  a t te n t io n  i t  d eserves  in  th e  c o n tr a c t in g  and im plem enting o f  

fo r e ig n  tech n o lo gy  p r o je c t s .  T ra in in g  o f  n a t io n a ls  u su a lly  has been 

co n fin ed  to  m aster in g  th e  d r i l l  o f  o p e ra t io n  o f  p la n t and equipment 

purchased, and a  c e r ta in  amount o f  m aintenance and r e p a ir .  I t  i s  

unusual t o  f in d  a  sys tem a tic  approach t o  th e  t r a in in g  o f  n a t io n a ls  

du rin g  th e  p rocesses  o f  d es ign , fa b r ic a t io n ,  t e s t in g ,  e r e c t io n  and 

com m ission ing. E v n  i f  t h is  were t o  be c a r r ie d  out, i t  i s  u su a lly  a t  th e  expense 

o f  more expen d itu re  o r  some d e la y  in  im p lem en ta tion . I t  i s  not unusual

to  r e l y  on e x p a t r ia te s  t o  ca rry  out most o f  th e  more s o p h is t ic a te d  

te c h n o lo g ic a l ta sk s  a c ro ss  the whole te ch n o lo gy  spectrum from investm ent 

op p o rtu n ity  i d e n t i f i c a t i o n ,  f e a s i b i l i t y  study, tech n o logy  ch o ic e s , 

con su ltan cy , d es ign , e r e c t io n  up t o  m aintenance and m arketing .

15. Furtherm ore, th e  f u l l  p o t e n t ia l  o f  a  v a r ie t y  o f  e x is t in g  

in s t i tu t io n s  and p o s s ib le  m o d e s  o f  t r a i n i n g  d o e s  n o t  seem  t o  h a v e  

been f u l l y  r e a l i z e d  p a r t ic u la r ly  on th e  sh ort-te rm  typ e  o f  a c t io n  

to  meet an u rgen t need. C on s iderab le  p ro g re s s  cou ld  he made in  

upgrad ing and r e o r ie n t in g  manpower in  r e l a t i v e l y  sh ort p e r io d s  o f  

tim e w ith  some f l e x i b i l i t y  in modes o f  o p e ra tio n  and ad hoc measures 

in  e x is t in g  in s t i tu t io n s  to  meet a p re s s in g  and c l e a r l y  d e fin ed  need 

and w ithou t e s ta b lis h in g  new in s t i tu t io n s  o r  departm ents in  e x is t in g

ones.
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16. The im portance o f  a  m u lt i - d is c ip l in a r y  approach has been s tre s s e d  

on s e v e ra l occa s ion s  in  th e  w ork ing documents o f  the Symposium. 

T ech n o lo g ica l developm ent has been v iew ed  from a systems approach 

in  which a  v a r ie t y  o f  sub-system s s t a f f e d  by p eop le  tra in e d  in  

d i f f e r e n t  d is c ip l in e s  have to  work to g e th e r  and in te r a c t  e f f e c t i v e l y .

I t  i s  im portant th a t th e  emphasis on m u l t i - d is c ip l in a r i t y  be r e f l e c t e d  

a ls o  du rin g th e  edu cation  and t r a in in g  p ro ce sses , in  course work and 

in  curricu lum  d es ign . The a c t io n s  proposed  here  a re  b u i l t  on th e  

p reced in g  id eas  and in v o lv e  a c t io n s  in  th e  sh ort-te rm  p a r t ic u la r ly .

They do not address th e  is su es  o f  manpower developm ent o r  edu ca tion  

in  t h e i r  t o t a l i t y ;  but b ea r in  mind th a t immediate a c t io n  is  a subset 

o f  th e  more com prehensive and lon g -te rm  p lan s  o f  edu ca tion a l re form  

and manpower developm ent.

Optimum u t i l i z a t i o n  o f  e x is t in g  ed u ca tion a l and t r a in in g  f a c i l i t i e s  

17» ( i )  U n iv e r s it ie s

a. T h e ir  r o le  in  p r o v id in g  b a s ic  t r a in in g  f o r  t e c h n ic a l ,  

p r o fe s s io n a l and m anageria l p ersonn el i s  w e ll known.

However, u n iv e r s i t y  cou rses  a re  g e n e r a l ly  la c k in g  in

a v a r ie t y  o f  im portan t a reas  o f  te c h n o lo g ic a l developm ent 

o f  a cou n try , f o r  exam ple, p rodu ction  en g in e e r in g , 

f in a n c ia l  management, in d u s tr ia l  econom ics, business 

management, a reas  th a t  a re  p a r t ic u la r ly  im portant f o r  

th e  t r a in in g  o f  te ch n o lo gy  manpower.

b . In  a l l  th ese  fu n c t io n s , th e  m u lt i - d is c ip l in a r y  approach

i s  e s s e n t ia l .  U n iv e r s i t ie s  a re  an obvious ch o ic e  f o r  draw ing 

on e x p e r t is e  in  v a r io u s  d is c ip l in e s .  The es tab lish m en t 

o f  te ch n o lo gy  o r  developm ent c en tre s  o r  in s t i t u t e s ,  tha t 

p ro v id e  s p e c ia l cou rses  and ca rry  out m is s io n -o r ie n te d  

re sea rch , can a c c e le r a t e  th e  t r a in in g  o f  tech n o logy  manpower.

£ . T ra in in g , re sea rch , con su ltan cy  and ex ten s ion  work 

c o n s t itu te  fo u r  p r in c ip a l  fu n c t io n a l a reas  in  which 

u n iv e r s i t ie s  can p la y  a  key r o le  in  d ev e lo p in g  an 

in d u s t r ia l  tech n o lo gy  in s t i t u t io n a l  in fr a s t ru c tu re .

A t th e  requ es t o f  the b o d ie s  concerned wi th  s t im u la t in g  

in d u s t r ia l  te ch n o lo g y , u n iv e r s i t ie s  cou ld  undertake 

resea rch  and p ro v id e  consu ltan cy  s e r v ic e s  to  such 

b o d ie s  o r  e n te rp r is e s .



-  i68 -

They cou ld  u ndertake, f o r  pram ple. p r e - f e a s ib i l i t y  s tu d ie s , 

market and manpower su rveys, co s t a n a ly s is  e t c .  f o r  f in a n c ia l  

in s t i tu t io n s  in te r e s te d  in  prom oting ind igenous en trep ren eu rsh ip . 

One im portant aspec t which has been o ver lo ok ed  is  th e  d ir e c t  

in volvem en t o f  u n iv e r s i t ie s  in  in d u s t r ia l  e x ten s ion  work, 

s im ila r  t o  the a g r ic u ltu re d  ex ten s ion  work a lre a d y  common 

in  some u n iv e r s i t i e s .  A fr ic a n  governm ents have been slow  

in  c a l l in g  upon u n iv e r s i t ie s  t o  g e t  in v o lv e d  in  ex ten s ion  

work and in  p r o v id in g  them w ith  th e  funds f o r  resea rch  

o r ie n te d  to  th e  needs o f  in d u s t r ia l  ex ten s ion  s e r v ic e s .

( i i )  Post-secondary technical institutes

These in c lu de  p o ly te c h n ic s , c o l le g e s  o f  te ch n o lo g y , management 

developm ent c en tre s  and te c h n ic a l in s t i tu t io n s  a t th e  upper 

secondary and pos t-secon d a ry  l e v a is .  T h e ir  t r a in in g  programmes 

p ro v id e  th e  main source f o r  th e  s t a f f in g  o f  e x e c u t iv e , 

su p e rv iso ry , o p e ra t io n a l and f i e l d  s e r v ic e  p o s ts  as w e l l  as 

the accou n tin g and c l e r i c a l  s e r v ic e s  o f  va r io u s  in d u s t r ia l  

prom otion  in s t i t u t io n s .  Being le s s  p re -occu p ied  w ith  academ ic 

re fin em en ts , and more o r ie n te d  t o  d e v e lo p in g  a  c a p a b il i . . ,  

f o r  g e t t in g  work done, d ev e lo p in g  resea rch  and con su ltan cy  

s e r v ic e s  i s  l i k e l y  to  be d i r e c t l y  r e le v a n t  t o  th e  needs o f  

A fr ic a n  in d u s t r ia l  te ch n o lo gy  tod ay . A fr ic a n  governm ents 

have y e t  t o  p ro v id e  th ese  t r a in in g  in s t i tu t io n s  w ith  th e  

means and encouragement t o  engage in  more e x ten s ion  work 

in  o rd e r to  prom ote in d u s t r ia l  te ch n o lo gy .

( i i i )  V o ca tion a l t r a in in g  in s t i tu t io n s

V oca tion a l t r a in in g  c e n tre s , tra d e  sch oo ls  and comm ercial 

sch oo ls  a re  a l l  concerned w ith  t r a in in g  ju n io r  te c h n ic ia n s , 

s k i l l e d  o p e ra t iv e s ,  cra ftsm en  and o th e r  s e m i- s k i l le d  w orkers .

A t th e  o p e ra t io n a l l e v e l ,  n a tio n a l v o c a t io n a l t r a in in g  c en tre s  

a re  a ls o  a c t iv e  in  some c o u n tr ie s . As in d u s t r ia l  and bu sin ess  

a c t i v i t i e s  in  th e  d ev e lo p in g  c o u n tr ie s  in c rea se  p r o g r e s s iv e ly  

th e re  would be a  d e f in i t e  need t o  e s ta b l is h  more v o c a t io n a l 

t r a in in g  sch o o ls , and to  p ro v id e  advanced t r a in in g  in  more 

s o p h is t ic a te d  tra d e s  such as too lm ak in g , e le c t r o n ic s  and 

data  p ro c e s s in g , which are becoming more w idespread  in  

tech n o lo gy  packages.
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In-plant training workshops or schools providing 

institutionalized in-house training programmes such as 

the East African Railway Training Workshop in Nairobi, 

and the Ethiopian A irlines Training School for Pilots  

have gained continental reputation. Sometimes several 

firms in a given industry pool resources to establish  

their own training school or workshop (fo r example, the 

East African Management Institute, Arusha, established to 

cater to management training needs of the various public 

enterprises formerly owned by what was formerly the East 

African Community).

(v ) Management training institutes

Institutes of public administration, management development 

centres, centres for entrepreneurship etc. are principally  

concerned with developing managerial capability and 

supervisory sk ills . In addition to personnel training, they 

also carry out research directly related to production, 

finance, marketing and personnel management problems and 

provide management consulting services to industries and 

industrial promotion institutions. Their increased involvement 

in the screening of new technology contracts and diagnostic 

f ie ld  research in existing enterprises would provide invaluable 

training opportunities for a variety of specialists.

(v i ) Polytechnic institutes

There is  an urgent need for a variety of specializations.

Designing of industrial products, tools, fixtures and other 

production aids, pre-planning methods, engineering, production 

technology, quality control, material management and value 

engineering, are some of the essential sk ills  needed in the 

industrial technology spectrum. To provide training fa c ilit ie s  

for persons to handle these specialized tasks, polytechnical 

institutes on the national or regional level could meet some 

immediate needs, but as time goes on and technological 

activities grow, more polytechnic institutes may become necessary.
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The important consideration is that these institutions 

must have close links with a ll organizations performing 

technological functions. Consideration might be given 

by industry to the funding of training programmes and the 

award of fellowships for specific tasks in these institutes.

18. Some of the African countries have sufficient talents which could 

be reoriented to meet the immediate needs, at any rate as fa r as manpower 

of the required sk ill mix is  concerned. The high standards of technical 

and scientific  education in the universities and technical colleges of 

these countries, has generated intelligent and resourceful scientists 

and engineers. The technical institutions could normally provide the 

manpower for the training of managers, higher technical personnel, 

designers and research sta ff needed in industry and business. Daring 

and innovative approaches in a ll  these institutions could enhance 

African stocks of qualified technology manpower effectively and quickly.

19» While substantial effort has gone into the training of teachers 

and professors in the educational system, only a few attempts have been 

made so fa r to train those professionals responsible for the training 

and manpower development function in an organization. These professionals 

(co-ordinators, administrators, managers and directors of training) lack 

the opportunities for systematically developing their sk ills . Joining 

together in an "association for training and manpower development" is  

a way in which these specialists can develop their profession. Such 

an association would, inter a lia , upgrade knowledge and sk ills  of 

training specialists, work out new and appropriate methodologies based 

on original research and actual experience, build a data bank for 

training opportunities and organize group training programmes for 

people from other countries.

20. With suitable training and practical experience in more sophisticated 

technologies, personnel could be trained abroad to become capable of 

acquiring the necessary knowledge in technology. In so feu* as in-service 

and in-plant training is concerned, it  may become necessary, and in fact 

advantageous, to obtain the service of experts from abroad, preferably 

from collaborating firms engaged in transferring a particular product 

or process technology and to place local personnel as counterparts to 

the foreign experts on short deputations so that, after the in itia l
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period and a planned time horizon, the local personnel would take 

over from the foreign experts. It may also become ...cessary to 

intensify the training abroad of key personnel in foreign enterprises 

and institutions, particularly in other developing countries, to learn 

the intricacies involved in the product and process technologies.

Specific training for selection, acquisition, adaptation and development 
of technology

21. Specific training in the sk ills  required for the functions of 

technology policy, planning and implementation cannot be provided by 

the formal educational sectors alone. However, research work conducted

in the universities to collect information on African and other experiences 

in this domain and to analyse it  in an attempt to point out p it fa lls  

and highlight successes would provide basic material for training in 

these areas. Exchange of experiences within Africa and with other 

developing regions, particularly India, the Republic of Korea and 

Latin America-^ would further fac ilita te  training in these crucial 

sk ills . Multi-diciplinary teams could be formed to attend specially 

designed group training courses, workshops or seminars organized 

nationally or by United Nations agencies analysing African case studies 

of the problems involved in the selection, acquisition, adaptation 

and development of technology. It is important that such teams 

continue to work together, close to the decision-makers in technology 

m atters.^

Establishment of inter-institutional linkages

22. In their central function of providing technical manpower for 

industrial and economic development, technological training institutions 

need to develop strong linkages i f  their contributions are to reflect

a systems approach and be effective. The training technological 

institutions need to develop linkages with national industrial and 

economic planners; industrial enterprises and the business community, 

other relevant institutions in the country, as well as with technological 

institutions in other countries, particularly other third world countries.

2/ UNIDO has organized a number of training courses on these subjects.

8/ See Guidelines for the Evaluation of Transfer of Technology Agreements, 
Development and Transfer of Technology Series. No.l2(lD/233).
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In their planning functions, national industrial planners require 

industrial and technological manpower inputs generally provided 

by institutions from more advanced countries. A close working 

relationship with the national industrial planning machinery is 

essential in order to provide an opportunity for the indigenous 

technological institutions and personnel to contribute by providing 

the required industrial and technological manpower inputs. Where 

the industrial technological manpower has not acquired the level 

of competence to make an effective contribution, a natural approach 

would be for such personnel to be linked with the appropriate more 

advanced ones. Decision-makers and national industrial and economic 

planners also need to encourage indigenous technological institutions 

and personnel, where these already exist, by making greater use of 

their services in the fu ll  spectrum of industrial and economic 

development ;

(b ) Linkages with the industrial and business communities

Although several efforts have been made at the national and 

international levels to close the gap that exists between 

technological expertise and industrial and business enterprises, 

the degree of success so fair achieved is  disappointing. Concerted 

efforts at the national level, with international assistance i f  

necessary, would be required to develop suitable approaches; for 

example, research contracts to promote greater use of indigenous 

technological expertise by the industrial and business community. 

Professional societies and productivity councils could play a 

decisive role in bridging this gap and creating effective working 

relations between industry, universities and research centres;

(c ) Linkages with other national institutions

Linkages between training institutions and other relevant national 

institutions are directly related to the development of a national 

machinery and programme fo r technological manpower development.

With a suitable policy framework and national machinery which 

clearly defines the functions of each institution, linkages between 

the various technological and training institutions in a country, 

particularly between multipurpose and specialized training institutions, 

would be easier to establish and implement.
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An action programme in th is area would necessarily have to be 

within the framework of a programme fo r  the establishment o f a 

national policy, plan, programme, machinery and an institutional 

framework fo r  industrial technology manpower development. However, 

there would be certain specific  situations where action would be 

required to develop working arrangements between institutions, 

either on joint train ing programmes or fo r complementing and 

supplementing the other's a c tiv it ie s ;

(d ) Linkages with institutions outside the country

With the rapid pace at which science and technology is  changing 

and with the rapid rate o f industrial development taking place 

in various countries, the establishment o f close contact among 

technical personnel and organizations devoted to industrial and 

technological manpower development would need to break national 

boundaries and establish  viable and dynamic international linkages. 

Such linkages would exist between personnel and institutions  

particu larly  within the developing countries themselves and also  

between developed and developing countries. Linkages between 

technological personnel institutions in developing countries and 

more advanced foreign ones would help to build more confidence 

in the local institution  since i t  gains experience by working 

with more experienced experts and organizations. The linkages, 

i f  they involve consultants and technological institutions which 

already enjoy international recognition, would also help the e ffo rts  

of industrial and technological personnel and institutions in A frica  

to win the confidence of the industrial and business communities.

The preceding framework fo r action within the long- and short-term  

time horizons closely relates to the institutions involved in technology 

manpower development. It is  useful to remember that reorientation and 

upgrading of academically qualified  personnel is  perhaps one of the major 

tasks in the short run and that considerable progress could achieved in 

th is endeavour over reasonably short periods through ad hoc measures at 

the national, and particu larly  at the regional leve l.
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It  is  also important that the trainees do not d r ift  la te r  into other 

occupations or that the m ulti-d iscip linary and ta s k  f o r c e  approach  

a r e  lost in exercising the sk il ls  acquired in train ing.

In the long run, e ffective  technology manpower planning, balancing 

the supply and demand sides of the exercise over adequate time horizons 

w ill ensure the a v a ila b ility  o f qualified  technology manpower in the 

right numbers, at the right time and with the right education and 

training.
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INTRA-AFRICAN GO-OPERATION IN INTOIRIAL TECHNOLOGY

ANTECEDENTS AMD PRESENT SITUATION IS INTRA-AFRICAN 

CO-OPERATION IS  INDUSTRIAL TECHNOLOGT

1. Although arrangements fo r  co-operation among African countries are 

by no means new, technical co-operation between African countries took 

longer to come about and is  re la tive ly  new. The establishment of the 

Economic Commission fo r  A frica  (ECA) and the Organization of African  

Unity (OAU) in  the late  f i f t i e s  and early s ix ties resulted in a marked 

increase in intra-A frican  technical co-operation. It  received further 

impetus from the attention manifested at lie international leve l to the 

importance of co-operation among developing countries, in itia ted  by the 

action programme adopted ly  the Heads o f States and Governments of the 

Non-aligned Countries in A lg iers in  1973 and the consequent United 

Nations General Assembly Resolution 2974 (XXVIl) which provided the 

operational content to the concept of co llective  se lf-re lian ce  and 

mutual help among developing countries in  their development e ffo rts .

The Lima Declaration and Plan of Action on Industrial Development, 

adopted in 1975, attached particu lar importance to co-operation among 

developing countries and indicated a number of specific  measures fo r  

establishing appropriate machinery fo r  co-operation and co-ordination of 

e ffo rts  of developing countries particu larly  in the acquisition and 

u tiliza t ion  of technology.

2. The basic objectives of technical co-operation between developing 

countries, recognized as the furthering of the national and co llective  

s e lf - r e l ia '" 'e  of these countries and the enhancement of th e ir  creative  

capacity in solving development problems were also supported by the 

F ifth  Conference of Heads of State or Government of Non-Aligned Countries 

in Colombo in 1976. The Kuwait Declaration on Technical Co-operation 

among Developing Countries states that *TCDC is  a h istorical imperative 

brought about by the need fo r  a new international order. It  is  a conscious, 

systematic and p o lit ic a lly  motivated process developed to create a framework 

of multiple links between developing countries*. ^  This Declaration was

1/ a/CONF.79/pc/ i 8.
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recognized in resolution CM/Res.560 (XXIX) of the Council of Ministers 

of OAU, endorsed by the Assembly of African Heads and Government in 

Libreville in 1977» In December 1977* the United Rations General Assembly 

endorsed recommendations fo r Technical Co-operation among Developing 

Countries adopted by the Governing Council of URDP.

3. Thus technical co-operation among developing countries emerged as 

a new dimension of international co-operation fc r  development. The 

United Rations Conference on Technical Co-operatLon among Developing 

Countries was held in Buenos Aires in  1978» Among the a c t iv it ie s  stated 

in  the Buenos Aires Plan of Action adopted by the Conference, two relate  

sp ec ific a lly  to technology: -

( i )  "To strengthen existing technological capacities in  the developing 

countries, including the trad itional sector, to improve the 

effectiveness with which such capacities are used and to create 

new capacities and capab ilities  and in this context to promote the 

transfer of technology and s k i l ls  appropriate to th e ir  resource 

endowments and the development potential of the developing countries 

so as to strengthen th e ir individual and co llective  se lf-re lian ce .

( i i )  To improve the capacity of developing countries fo r  the absorption and

adaptation of technology and s k i l l  to meet th e ir  specific  developmental
, m2/

needs.

4. Several recommendations address themselves to issues closely  related
V

to technological development as discussed by the Symposium: -  -*

•  Recommendation 6: Promotion of national research and train ing  

centres with multinational scope

•  Recommendation 7* The promotion of greater technological se lf-re lian ce

•  Recommendation 8: The formulation, orientation and sharing of policy 

experiences with respect to science and technology

•  Recommendation 18: The creation of new links fo r  technical co-operation 

among developing countries in important substantive areas (specifying  

research and development (R and D) and the adaptation o f technology)

]J A/C0NF.79/13/Rev.i, p.6

2/ ib id .,  pp. 8—19
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•  Recommendation 26: The Improvement of information flows

•  Recommendation 36: The harmonization of development assistance

with technical cc-operation among developing countries.

5. The fundamental principle which underlies technical co-operation  

among developing countries is  that technical co-operation among these 

countries is  to be conceived neither as a substitute fo r  nor a competitor 

to present b ila te ra l and m ultilateral programmes. The overall objective, 

therefore, is  to find  means to expand the total resource flow s, not simply 

change their proportions. Furthermore, the e ffo rt of the international 

community is  being dedicated to the much needed improvement of information 

flow  among developing countries and the tapping of unused resources fo r  

development a c tiv it ie s . The resolutions adopted in  the international fora , 

both inside and outside of the United Rations, as well as discussions in  

regional and international meetings, have brought out a number of points 

of consensus. The concept se lf-re lian ce  is  not an expression of a 

desire fo r  iso lation  or autarchy, but an essential dimension of a new 

interrelated system of global relationships. F irs t ly , i t  provides greater 

opportunities fo r  progress through co-operative e ffo rts  rather than through 

individual endeavours. Secondly, in view of the fact that the third  

world countries today are at d ifferent leve ls  of development, are endowed 

with different natural and human resources, and have d ifferent productive 

capacities, opportunities fo r  meaningful and mutually benefic ia l co-operation 

are vast. Thirdly, the United Rations system has been urged to promote

such co-operation and provide effective assistance in  strengthening co

operation at subregional and interregional lev e ls . Fourthly, every effort  

has to be made to provide an operational content to the subject of co

operation among developing countries. F ifth ly , specific  programmes of action 

need to be developed towards th is end and, more particu larly , a mechanism 

established to fo ster and fa c ilit a te  such co-operation.

6. Thu need fo r  co-operation among the developing countries in  the f ie ld  of 

industrial technology is  particu larly  essential in view of the sim ilarity o f 

the problems of technological development they face, and in view of the 

various constraints and lim itations often posed by the acquisition of 

technologies from the developed countries. Furthermore, the technological
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needs and experiences in  developing countries have a close a ff in ity  and 

fo llow  a sim ilar pattern. Technological development in several developing 

countries has achieved a leve l, both in terms of indigenous processes 

and techniques and in the absorption and adaptation of foreign technology, 

where i t  can be e ffective ly  transferred to other developing countries. The 

b i l i t y  to provide technological services, including engineering and consultancy 

services, a lso  has grown considerably in  many of these countries, and 

could be extended to other developing countries. Such co-operation would, 

on the one hand, enable the developing countries to learn from each others' 

successes, p it fa l ls  and mistakes, and on the other hand, permit them to pool 

their resources fo r  mutually beneficia l programmes and projects, thereby 

avoiding wasteful duplication. It  would, however, be necessary that 

the commercial transfer of technology between de/eloping countries at the 

enterprise leve l, should be effected on terms and conditions which are 

su itable and appropriate fo r  both parties.

7. The Round-Table M in isterial Meeting on Industrial and Technological 

Co-operation held at New Delhi, India, in  January 1977, the Meeting of 

Senior O ffic ia ls  and Heads of National Technology Registries in 

Developing Countries held at Vienna, Austria, in  March 1978, and the 

International Forum on Appropriate Industrial Technology held at New 

Delhi, in 1978, have a l l  stressed the need fo r  such co-operative action, 

and have defined and identified  areas and specific  action programmes 

fo r  promoting technological co-operation among the developing countries.

These include:

(a )  Harmonization of polic ies and action to achieve the target 

set by Lima follow ing redeployment of productive capacities 

from developed to developing countries and the creation of 

additional capacities;

(b )  Co-operation in  the f ie ld  of industrial technology with a view 

to improving the identification  and use of technologies already 

availab le  in  the developing countries, including technical know

how and s k i l ls ,  machinery and equipment, design, consulting and 

construction capabilities etc.;
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Ve) The creation of co-operative programmes cOûCërüiug applied 

R and D activ itie s  in specific  sectors, drawing heavily upon 

machinery and capabilities already availab le  in the developing 

countries ;

(d ) The development o f concrete plans for encouraging the use o f  

engineering and consultancy capab ilities availab le  within the 

countries as viable alternatives to those offered  by industri

alized nations;

(e ) Establishment and strengthening o f the in stitu tiona l fre^evork 

at the national and regional leve ls  to sustain industrial and 

technological development, and to promote Joint investment 

projects;

( f )  To promote collective action for negotiating and bargaining for  

technology acquisition by the developing countries ;

(g ) The development o f Joint programmes and projects for R and D 

in specific  industriell sectors or products, including the 

exchange o f expert personnel for tra in ing etc.

(h ) Collection and dissemination o f information among R and D 

institutions and production enterprises in developing countries 

regarding the development and/or existence o f alternative  

technologies, techniques and processes which may be useful to 

other countries ;

( i )  Enhancement and development o f national capab ilities  in the 

identification , evaluation and selection o f foreign technologies, 

including the regulatory and promotional funotions necessary in 

th is regard;

( j )  The promotion and development o f indigenous technological 

capability , including appropriate indigenous processes and 

technique; technological service capability  and the development 

of technological institutions engaged in industria l and 

technologies.! R and D ac tiv it ie s .
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8. The objectives outlined above w i l l  have to re ly  on the p o lit ic a l  

w il l  and appropriate support from a l l  governments concerned and on the 

introduction o f adequate mechanisms for their implementation. UNIDO 

could play a central ro le  in fostering and promoting such a programme 

and could provide as w ell analytical and direct assistance as needed. 

Moreover, i t  should be envisaged that the work and activ itie s  to be 

undertaken under th is programs would have to re ly  upon adequate 

information and experience which is  already available within the 

countries, but so fa r  not properly u tilized .

9. In an increasingly complex and inter-dependent economic society  

no group o f countries can afford  to cut i t s e l f  o f f  from the mainstream 

o f international technological progress; however, developing countries 

cannot continue to be the recipients o f production techniques that are 

often unsuitable, supplied at in flated  prices and under restr ic t ive  

conditions.

10. The Conference o f Governmental Expirts on Technical Co-operation 

Among African Countries held in Nairobi in May 1980 provided a gpod 

opportunity for the f i r s t  systematic review and analysis o f  African  

experience in th is f i e ld .^  It  notes two encouraging signs. F irst  

that "the need for econoiaic co-operation became imperative fo r the 

African countries as they reached independence", even though this  

"proved d if f ic u lt  only where the p o lit ic a l w i l l  was lacking". It  notes

further that "progress has been made as regards p o lit ic a l w i l l  ........

ideological differences are no longer an obstacle to the development

o f economic co-operation, which has thus moved . . . .  to more specialized  

sectors (meteorology, a r id ity , food, industry) or to operations in a 

specific  f ie ld  (train ing o f ru ral engineers, so lar energy research e t c . ) " .

11. One o f the particu larly  strik ing features o f in trt *frican  

co-operation in fie ld s  related to technological development is  the 

exchange o f students for university education within A frica  (see tab le )*

4/ UNDP: A fr ican Experiences In Technica l Co-operation Among Developing 
Countries, Conference o f Governmental Experte cm Technical Co-operation 
among African Countries, Nairobi, Kenya, 12-20 Nay I960 (TCDC/af/4 ).
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Table -  African students studying in African countries by f ie ld  of 

study and host country in  1971 i/

F i e l d  o f  

s t u d y
H o s t
c o u n t r y

H u n a n it io s  
E d u c a t io n .. .  
F in e  A r t s

Law

. S o c i a l  

S c ie n c e s

!
N a t u r a l j  E n g i n -  

S c ic n c e e .  e e r i n g
f

M e d i c a l
S c ie n c e s

A g r i 
c u l t u r e

N o t

S p e c i f i e d

1-----------------

j TOTAL

Con£X> 117 61 16 _ - - 194

E t h i o p i a 10 6 4 4 21 13 58

G hana 45 35 16 7 9 11 - 123

I v o r y  C o a s t 131 375 62 - 89 - 10 667

L e s o th o 99 67 47 - - - - 213

L ib y a 2.-10 86 46 78 13 38 - 501

M a la w i
2 4 4 - - 1 - 11

S e n e g a l 275 437 143 11 507 45 - 1 413

S u dan 153 553 15 2 7 4 - 734

T o g o 163 266 68 - - - - 497

U gan d a 79 157 31 - 157 71 2 497

U n i t e d  Ren.
45 16

o f  C o rn e red ’. 4 12 1 115

TOTAL 1 352 2 086 4 7 0 102 790 203 25 5 028

V Source: UHDP, African Experiences in Technical Co-operation 
among Developing Countries, Annex 3 (TCLC/AP/4).
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However, one cannot help noting that the majority of these students are 

in the humanities, education, fine arts, law and social sciences and 

that some ten times the number studying in Africa aiv studying outside 

the continent.

12. Of twenty-one projects which could be analysed by ITNDP^ only five 

could be said to relate to technological development. UNIDC has been 

active in promoting intra-African co-operation within its  fie ld  o f 

competence, with a number of ongoing programmes. Some five  

African countries are involved in UNIDO*£ Technological Information 

Exchange System (TIES) programme In-plant training courses for 

participants from several African nations have been organized in a 

number o f industrial technology fie lds.

A FRAMEWORK FOR ACTION

13. Co-operation in science and technology has been identified as one

of the three priority areas of technical co-operation among developing
6/countries in A f r i c a . I t  has been noted that technical co-operation 

between developing countries is more advanced at the conceptual, 

philosophical and po litical levels than it  is in operational terms.

The challenge is to translate the concept into meaningful action. It 

must be remembered, however, that experience in this area is  very 

limited and there is as yet not much data on the problems facing the 

operationalisation of the concept. However, certain general principles 

seen to be clear. Joint action between countries is no substitute for 

determined action at the national level. In fact, unless national 

effort has reached a minimum threshold in its scope and intensity in 

tome o f the countries involved, together with a realization and a w ill 

to benefit from it  in some others, such co-operation would be o f l i t t le  

value, i f  not an outright dispersal of effo rt. One particularly  

important aspect o f intra-Africa co-operation is the crucial importance

5/ U » i  African Kgperlences in Technical Co-operation among Developing 
Countries, Annex 1 (TCDC/If/4) .

6J Ib id ,, para, 2
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it  has for the least developed, landlocked and island countries o f A frica . 

It  is  d if f ic u lt  to exaggerate the value o f co-operative measures in  

keeping these countries within the mainstream o f technological develop

ment and saving them from lagging behind other countries in A frica.

The identification  o f complementarities is  almost the only basis o f  sound 

development planning and would make them less dependent on other countries.

lU. The importance o f p o lit ic a l w i l l  has been cited on more than one 

occasion as a prerequisite fc r such co-operation. Without in any way 

b e lit t lin g  its  importance, i t  should also be remembered that there is  a 

whole spectrum o f modes and activ it ie s  in operationalizing co-operation in 

technological development. These range from the less committed exchange 

o f personnel as students and trainees or as experts and consultants, 

through Jointly organized meetings, symposia or conferences; multinational 

train ing courses; Joint action in the processes o f  technology acquisition; 

co-operative research programmes or f ie ld  studies; a l l  the way up to 

Jointly-owned production fa c i l i t ie s .

15. Intra-African co-operaton in the functions of industrial technology 

should be viewed as the means to achieving collective technological 

self-reliance. It should be viewed as a dynamic approach to turning 

self-re lian t concepts in technology fie lds into reality  through actions 

that could start in a very modest way; but continue to develop in 

intensity and in quality as progress is  achieved and new challenges and 

opportunities emerge in a continually changing vorld and African po litical 

climate.

16. Again, actions w ill be based on the three parameters: the functions 

of industrial technology; the sectors o f industry in which these functions 

are to be exercised, and the instrusKnts o f exercising these functions.

The functions and instruments have been dealt with in the other documents 

presented to the symposium, while the priority sectors have already been 

identified and approved by the African states.

17. In formulating a framework o f action for technological co-operation 

in Africa, a number o f specific issues w ill have to be considered. They 

reflect various degrees of co-operation as outlined in paragraph lU .
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AnongBt these are

(a ) The measures needed, to collect and disseminate information 

on technology end product choices in other Ifrioan

countries. These would cover national and continental action 

and possibly by UNIDO as part of its  functions in the Technological Informa

tion Exchange System and the Industrial and Technological Information 
Bank (INTIB). The problem here is partly caused by lack of 

knowledge regarding alternatives and partly by a continuing 

preference for more sophisticated technologies used in highly- 

industrialized countries. Closer contacts and greater sharing 

of knowledge and experience between African countries could help 

overcome this problem.

(b ) The specific programmes that need to be carried out fo r  the trans

fer of technology and know-how in the priority sectors, whether 

from the "flow" or "stock" streams. Unless positive measures are 

taken to encourage the flow of technology and know-how between 

African countries, enterprises w ill  continue to seek technology 

from industrialized countries even where adapted technology has 

proved its appropriateness in another country.

(c ) Measures for promoting greater utilization o f technological 

services (for example, consultancy engineering, design o ffices , 

testing, calibration and standardization fa c ilit ie s ) available 

in other countries. In an African context, such measures would 

guarantee a minimum workload for such nascent services that would 

make them economically viable and ecBure their continuity, and 

the expansion and accumulation o f experience and knowledge. The 

problem is also related to scarcity o f information on the 

indigenous capabilities and the preference given to such services 

from abroad.

(d ) Harmonized policy guidelines governing foreign technology inflow  

in the priority sectors. Such guidelines have been formulated 

by the Andean Pact countries in Latin America and their experience 

merits careful analysis.

7/ UNIDO: Technological Co-operation Between Developing Countries 
ID/WG.275/5.
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(e ) Joint acquisition o f technology and know-how through collective 

bargaining, particularly for sosie of the priority sectors 

involving complicated and costly technologies whioh are likely  

to be used by more than one country.

( f ) Jointly-owned production units meeting the demand in more than 

one country. This presumes perhaps the most advanced stage of 

co-operation. It  is  of particular importance in some strategic 

industries or where there is  complementarity of endowments.

(g ) Co-operative R and D programmes. Apart from the obvious 

advantages of linking existing manpower and institutions in 

joint research programmes in the priority seotors; of the 

exercise of the technology functions; the encouragement of 

indigenous creativity and the development of the stock stream 

of technology, joint effort is  the only way for meaningful 

work in some of the fie ld s  of advanced and non-conventional 

technology. Thus a very wide range extending from agro-industry 

or leather to electronics.chemical industry and pharmaceuticals 

would be covered in the most effective manner.

18. The starting point for dealing with these issues and deeming 

feasible programmes is  a thorough survey of the supply side and an 

in-depth investigation, revealing the fu ll  potentialities and 

complementarities of existing institutions and resources. Various 

indicative actions in this connection have been presented at the 

end of each of the Symposium documents which could lead beyond the 

mere compilation of data on what is  in existence to the identification  

of possib ilities and enhancement of existing fa c ilit ie s  in relatively  

short periods of time and without unduly large expenditures through 

careful consideration of some of the issues raised and discussed in the 

previous paragraph. ^  Having identified the available base fo r co-operative 

activities the endeavour should be to strengthen and enlarge the base 

it s e lf  by specific well-directed actions. Thus, collective technological 

self-reliance would become an African reality in the acquisition of foreign

8/ UNIDO has compiled a directory of industrial information centres 
and is  carrying out surveys of R and D, as well as train ing institutions  
in A frica . These ac tiv it ie s  w ill provide a valuable data base fo r  planning 
and implementating co-operative activ ités.
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technology and. in developing endogenous- technologies through a dynamic 

approach that anticipates challenges and exploits opportunities as 

they arise.
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INTRA-AmCAJr GO-OPERATION OS TECHNOLOGY AND THE ROLE OF THE OAU

Background

1. The significant and crucial role which industrial technology can 

play in social and economic development o f Africa has been underscored in 

several fora. Workshops, seminars, symposia and conferences have been held 

in Africa to underline the various contributions which industrial technology 

can make to African development. The need to create and foster rational, 

regional and sub-regional technological policies, programmes and in sti

tutions has been stressed at these meetings. Several documents from some

of the meetings reflect these aspirations. The "Addis Ababa Declaration 

of Industrial Development" in Africa, (August 1970 and May 1973); the 

Cairo Declaration on "Industrialization in A frica" -  Principles and Guide

lines for Co-operation and Development", and the OAU Resolution CM/Res. 569 

(XXJX) on Industrial and Technological Activities in A frica- adopted by the 

OAU Council o f Ministers, at its 29th Regular Session held in L ibreville ,

23rd June to 3rd July, 1977, are some o f the most important statements made 

on the subject by the OAU in the 1970's. They express the interest and 

aspirations of African leadership for technological development of the 

continent. 2

2. Recently, this concern for technological progress has received a 

renewed emphasis. The Monrovia Declaration o f July, 1979, underscored the 

need for establishing measures and guidelines for national and collective 

self-reliance in African technological development. The Lagos Plan o f 

Action for the Implementation of the Monrovia Strategy for the Economic 

Development of A frir* adopted by the Assembly o f the OAU Heads o f State 

and Government, at its  Second Extra-Ordinary Session held in Lagos, Nigeria, 

from 2oth to 29th April, .980, is yet another clear testimony to the commitment 

by the African governments to promote the continent's technological progress. 

The Lagos Plan devotes tvo chapters to issues dealing vith technology:

Chapter V, which is  the longest one in the document, is devoted to dis

cussion o f Science and Technology for African Development, vhile Chapter V III 

discusses measures to build tip an1 strengthen economic and technical co

operation among African countries.



-  1RS -

3. Apart from the above, the OAU, in co-operation vith the ECA, has 

been active in the creation of institutions to carry out the wishes of 

the African governments regarding technological development. A mmber 

of regional institutions have been established. The African Regional 

Centre for Science and Technology has been instituted to provide assis

tance in formulating and promoting technological policies and prograam.es 

for Africa. The African Regional Centre for Engineering Design and Manu

facturing has also been established; this is expected to provide African 

countries with capabilities for engineering design and project implemen

tation. Recently, the Association of African Industrial Technology 

Organization (AAITO) has been formed in order to fac ilitate  technolocical 
progress in the continent. The African countries have been actively in

volved in the formation and functioning of the United Hâtions Conference 

on Science and Technology. The OAU has been a party to the fostering o f 

the idea that the 1980's be declared as the Industrial Development Decade 

for Africa, with a l l  the incorporated and concomitant technological as

pects. Prior to and during UNIDO I I I  in Hew Delhi, 1980, the OAU took an 

active role in discussing issues pertaining to the subject. Currently, 

the OAU is  deeply involved in the formation o f the African Regional 

Organization for Standardization Centre and of the African 

Higher Training and Research.

It. The foregoing narrative illustrates the extent o f eonmitment of 

the African countries to promoting African technological development, both 

in words and deeds.

5. Despite these statements of aspirations for technological progress 

and the practical steps taken to concretize these intentions, a vide gap 

s t i l l  exists betveen the expressed desires and their attainment. This 

situation does not auger well for us. Africa remains the least

technoloKically developed of a l l  the continents. By a l l  major indicators of 
technological progress, Africa fares badly. Calculations undertaken by 

UHIDO^ show that the African share of industrial development -  an 

indication of technological progress -  remained v irtually  constant at 0.7

1/ Recent Industrial Development in Africa (UHIDO/ICIS.117)•
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percent in the manufacturing sector during the period i 960 -  1972 and 

then rose to 0.8 percent betveen 1973 and 1975. The share o f African 

countries in exports o f manufactures f e l l  from an average of 1.12 pe r

cent in 1970 -  1971 to an average o f 0.6 percent in 1975 -  1976. The 

African region's share of the world output of metal and engineering 

products raaained constant at 0.2 percent in 15 years from 1955 to 1970. 

Betveen 1970 and 1976, the growth rate o f heavy industries progressed 

at only b . l  percent annually.

6. Furthermore, the institutions established to promote technological 

progress have remained weak. They have not received the necessary

p o lit ic a l and material support to enable them to prosper and function 

e ffec tive ly .

7. Under these circumstances, it  would have been expected that the 

way to progress would be through strong multinational co-operative 

efforts. But this has not been the case. Efforts have been made by 

a nunber o f OAU Member States to undertake multinational ventures but 

these have been confined largely to the areas of transport and communi

cations. The co-operative efforts have not been extended to the develop

ment of industrial technology.

8. There are a nrnber of prohibiting factors to intra-African co

operation on industrial technological development. The firs t  and fore- 

nk 3t  is  perhaps, lack o f adequate information to African Governsents 

concerning the dire need for these co-operative ventures. This factor 

is  complicated by the existence of uncertainties about sharing of bene

f it s  in multinational schemes. Secondly, the multinational institutions 

that have been established to deal with the promotion of these enter

prises have been weak and have therefore been unable to carry out their 

mandated functions. Thirdly, there has been on unnecessarily large 

nvmber of non-tariff barriers which have hindered free flow o f ideas 

and persons from one state to another, thereby prohibiting the flow of 

technological knowledge.
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What bhould be done to promote African co-operation on technology

9. Technology is  a process vhich involved the entire fabric of society

and it  involves the processes o f production, distribution, consuaption 

and skill-formation. Hence, in their efforts to promote technological 

advancement, African countries must tackle the issue from tvo vantage 

points: from the indigenous as ve il as from the endogenous sources.

While the former aspect deals largely vith the traditional and age-horn 

techniques, the latter is  a mixture o f the traditional and the foreign.

The African countries should aim at promoting both. The blending of 

both vould provide Africa vith a strong starting base for further 

technological advance.

10. The Lagos Plan o f Action, as already noted, provides for a large and 

elaborate scheme of thought and a l is t  o f programmes of vork on hov to 

promote technological progress. These programmes need no repetition here. 

What needs to be noted are a fev ideas that do not receive any, or su ffi

cient attention in the Plan of Action. We venture the folloving ideas

in the hope that Member States, vorking in a sp irit of co-operation, can 

supplement the concepts and specifications of the Plan vith the folloving 

ones. 11

11. There are tvo processes of acquiring technological knovledge, as 

mentioned above.

(a) Local means of technological promotion:

( i )  Some African countries have tradional vays and means o f 

doing certain things. In a sp irit of brotherhood and 

mutual friendship, these methods should be shared by 

other Member States vhich may vish to use them. In this 

vay, African countries can share their technological 

knowledge vith others. It  is also quite possible that 

the traditional methods can be strengthened and dynamized 

as they are exposed to other countries; they may be modi

fied, adapted, or revolutionized in the process of trans

formation from one place to another.
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( i i )  A mmber o f co-operative Tentures involving acre than one 

Member State could be undertaken on a multinational basis, 

using traditional technologies. One example is  pot-making. 

African countries in a given region can undertake to do 

co-operative research on the kinds o f soils suitable for 

pottery. №e results o f this research can be translated 

into a co-operative productive venture which, using the 

traditional technologies, can produce quality goods which 

can effectively  replace the imported items, fo r Member 

States which have lakes and rivers as common borders, this 

proposition is  quite viable.

(b ) External acquisition:

( i )  Immediate mess'ires should be taken by groups o f Member

States, acting Jointly, to hire services o f some emminent 

and independent experts from industrial nations to assist 

them in the production of specific industrial goods required 

to solve their problems. Co-operative action in this score 

can ward o ff  the prohibitive costs that would expectedly 

be involved and which may be too much for one Meaber State 

to bear. The services and professional expertise o f such 

persons would be imparted directly to the nationals of 

these states and at the points o f production. In this way, 

one expert can train , on the spot of production, a large 

ntmber o f nationals in the area.

( i i )  There is  need to establish operational centers for manu

facturing and designing of specific industrial products 

where measures outlined above can be undertaken. These 

should be centres o f actual production. The Member States 

have already established the African Regional Centre for 

Engineering Design and Manufacturing. But what is being 

suggested here is  different. The proposed centre(s) would 

be operational and may take ideas from the Regional Centre, 

furthermore, the proposed centre need not be continental; 

a group of Member States car. decide to set up their collec
tive centre and produce only one or two products in order
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to spearhead their technological development. Finally, 

the means o f production, at the very basic leve l, should 

be accentuated.

(c ) Other measures to promote technological co-operation:

( i )  African countries should take immediate measures to r«nerve 

non-tariff barriers so as to allov for free flov of ideas, 

materials and personnel among the Member States. This step 

w ill promote acquisition o f technological information and 

learning from what others in the continent are doing. 

Already, such a step is being progressively taken by the 

ECOWAS. Other African regions should follow suit until 

the vhole continent is free from these barriers.

( i i )  Member States should make co-operative efforts to allow

for the movement o f professional technicians from a country 

that has a surplus to those that have a scarcity of such 

professions; this exchange o f technicians would enhance 

the dissemination of technological knowledge among Member 

States.

The Bole o f the OAU in Co-Ordinating Intra-African Co-Operation on 

Technology

12. The objectives o f the OAU are clearly set in its  charter. These 

include co-ordination and harmonization o f policies and programmes of 

the Member States; mobilization o f po litica l w ill of Member States to 

undertake co-operative ventures; taking o f in itiatives to promote co

operative development and development projects involving more than one 

Mmber State and monitoring and assisting in the implementation of po li

cies and priorities in economic fie lds . These are some o f the noble 

objectives envisioned by the Organization and which provide i t  with the 

necessary mandate to undertake major actions involved in industrial 

technology and technology transfer.

13. The Lagos Plan o f Action specifies vhat plans and programmes Africa 

should undertake in order to promote technological development at the
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national, sub-regional and regional and international leve ls . There is  

no need to re-emmerate these programmes here, since the Plan of Action 

is  readily available. What needs to be emphasized now is the carrying 

out of various co-operative plans and programmes vhich is  the clearest 

vay of demonstrating the po litical v i l l  expressed in the Lagos Plan o f 

Action.

iU. The role o f the OAU, as already mentioned, is  to co-ordinate and 

harmonize policies and programmes of Member States at the regional, sub

regional and continent-vide levels. Having made a collective po litica l 

expression in Lagos, Member States are now best placed to achieve the 

desired collective goals for technology. Similarly, the role o f the OAU 

is  to promote co-operative ventures involving more than one Manber State. 

The Organization has made efforts to this end. It  now remains for the 

Member States to exercise their po litica l v i l l  in order to see that the 

aims of acquiring and promoting technological progress are attained.

15. The OAU has played, vith great determination, a major and extremely 

important role in ridding the continent of po litica l domination. The 

same determination is now required to rid  Africa o f technological depen

dence. Indeed, Africa is best placed to do this. It  has its  strength 

from its po litica l unity and has had experience in exploiting this unity 

in po litical emancipation. The Assembly of African Heads of State em

phasized the need for po litical v i l l  in promoting economic development 

during the Special üummit in Lagos, April, 1930, vhen they said: "Our 

success in exploiting our po litical unity should encourage us to exploit 

the strength inherent in our economic unity. Ve, therefore, resolve, in 

the context of our Organization, to imite our efforts in the economic 

fie ld ".

16. Given the commitment and the po litical v i l l ,  the OAU v i l l ,  for its  

part, intensify its  efforts on the technology development front. I t  v i l l  

undertake to co-ordinate a l l  activities related to science and technology 

at the regional, sub-regional, and international levels. It  v i l l  also 

organize scientific and technology conferences, seminars and workshops

on the subject. It  v i l l  co-operate vith other international organizations
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concerned with science and technology in  order to promote technological 

progress fo r  A frica . I t  w i l l  ensure that train ing fa c i l i t ie s  fo r tech

nological manpower are in tensified . F ina lly , i t  w i l l  strengthen the 

institutions concerned with the dissoaination o f technology.

17. In order to promote e ffic ien t ly  the c -)-ordination ro le  o f the OAU,

i t  is  important that the Organization be associated, in one way or another, 

with external aid fo r projects and programmes o f conanon interest to Member 

States. This function would ensure co-ordination o f po lic ies and coherence 

o f objectives among it s  members. I t  would also enable the Organization to 

monitor ac tiv it ie s  in A frica  which are related to science and technology 

and can thus undertake to evaluate the performance o f Monber States in 

th is area.

Other OAU In itia tives to Prcmote Technological Progress

18. The OAU, given the mandate and enthusiasm from the Lagos Sunmit, 

is  prepared to take new in itia tiv e s  in order to promote, not only the 

spread o f technology among Member States, but also to ensure its  continued 

advance. Accordingly, the following measures are envisaged:

( i )  The ro le o f the professional w i l l  be emphasized. This means 

that individuals engaged to render their management sk ills  

should de-emphasize their p o lit ic a l t .ffilia tion s  in managing 

top -leve l international posts. This posture w i l l  greatly  

enhance their professional e ffic iency and w i l l  enable them to 

concentrate more on their work. The Member States can help 

the OAU in th is respect.

( i i )  The ro le o f periodic and continual retraining o f managers, at

a l l  le v e ls , in new and proven industrial technology management, 

w il l  recieve renewed impetus in the OAU scheme o f work. Tech

nological progress is  a continuous process. New ways o f  doing 

the same things are part and parcel o f technological advance. 

Hence, the ro le  o f the OAU is  to emphasize retraining o f  per

sonnel in industrial technology positions. Accordingly, the 

emphasis w il l  be placed on the organization o f seminars, panel
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discussions, workshops and conferences, in order to exchange 

technological management ideas.

( i i i )  The OA'J, in an effort to acquire first-hand information in 

technology matters, is  to embark on field-work using its  

officers. This w ill enable the officers to prepare relevant 

policies and prograases. This posture is a new one for the 

Organization, and Bhould prove oo be extremely beneficial 

as the Organization makes efforts to implement the Lagos Plan 

of Action.



-  196 -

W)BTT.T7ATIQN FOR INTRA-AFRICAN TECHNICAL CO-OPERATION FOR SELF-RELIANCE»

Introduction

1. The legendary atory of the father who was explaining to bis sons the

merits o f cooperation by ashing them in turn to break one spear, and then 

a bundle o f spears, must hare been told thousands of times in African 

schools. So i t  was not out of context that the Lagos Plan of

Action speaks so much about intra-regional cooperation. The Monrovia 

Strategy also bases African self-reliance on strong ties of collective 

solidarity. For Africa, the mother o f about 50 sons, some infants, some 

toddlers and some geographically disabled, the fatherly OAU cannot but 

preach for more and more cooperation and solidarity amongst his sons.

2. The new element in the Monrovia Declaration and the Lagos Plan of Action 

however, is not cooperation; because cooperation activities are well known 

in many areas both at the regional and sub-regional level. Recently the 

UNDP meeting in Nairobi, in May 1900, on Technical Cooperation among 

African countries, revealed that more than one hundred institutions and

two hundred treaties are dealing with such cooperation. The new element, 

brought forth in Monrovia and Lagos, is collective solidarity for s e lf -  

reliance. This is  what needs more thought and requires new approaches. 

Because twenty years after most African countries obtained what is sup

posed to be po litical independence, Africa is now more dependent than 

ever in every aspect. A fact that makes po litica l independence only a 

misnomer.

3. Africa does not lack the natural resources for real independence and 

for self-reliance. It does not lack the potential manpower. What it  

lacks is a strategy, a plan o f action and eventually the action it se lf .

* Professor A.A.R. ELagib, Executive Director, African Rexrinnal for
Technology, BP 2435t Dakar, Senegal.
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The Monrovia Declaration has nin-oointed the strategy. The Lagos Plan of 
Action has iniicated the priority areas for action. What is now needed 

is more insight into the action it s e lf ,  sore b e lie f and confidence in 

the feas ib ility , nore conception o f the implementation plan and mor- 

po litical v i l l  for the execution.

U. These aspirations are not that easy to achieve. The adverse forces 

of resistance are too powerful and inhibitive. In the old days, s e lf -  

reliance vas inevitable and is  dictated by the physical limitations of 

distances, hazards, e tc .. .African communities used to master i t  even vithin 

one tribe or village in their own ways. But African conmunities like  

other less developed ccsmnmities, slowly lost their independence during 

the foreign occupation. After that, they became helpless addicts of 

foreign habits and induced needs, with no commensurate induced ab ilit ies  

or self-confidence to generate such ab ilit ie s . Experience shows also that 

the po litical v i l l  tends to be less compatible with the restraint that s e lf -  

reliance imposes on these communities.

5. These shortcomings w ill  seriously undermine the very strategy of s e lf -

reliance unless they are seriously looked up and combated. They are 

impediments as formidable as the Jungles of A frica, only fires  can combat 

and sweep through them. This paper is  a modest attempt to show the need 

for starting these Jungle fires  vithin v e il planned fire -lin es : it  is

an attempt to start mobilization for collective ccmbat of these shortcomings 

and impediments, and mobilization for triggering awareness of the vast 

potentialities for real achievements and eventually for a breakthrough.

6. The paper v i l l  discuss concepts, modalities and possible areas o f co

operation, and v i l l  give concrete ideas and outlines of priority programmes, 

with some reference to those embarked upon by the Executive Board of African 

Regional Centre for Technology. The paper w ill also discuss the optimiza

tion o f international assistance and technical cooperation in Technology 

transfer and industrialization.

7. These subjects v i l l  be treated under the following headings:

Introduction.

Concepts, constraints and new modalities.
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Mobilization for mass awareness and self-confidence.

Mobilization for strengthening and unleashing the p o lit ic a l w i l l .  

Optimization of International Assistance and Technical Cooperation. 

P rio rity  areas o f cooperation for achieving the strategy o f s e l f -  

reliance.

Conclusion: Working fo r  the breakthrough.

Concepts. Constraints and Hev Modalities

8. Before going further into the details of the subject, one important

aspect of the. concept of se lf-re lian ce  needs to be emphasized: the stra 

tegy o f se lf-re lian ce  is not at a l l  intended to  mean iso lation ; on the 

contrary as much as i t  means obviating or reducing dependence, i t  also  

means obviating the p o ss ib ility  that A frica  becomes a burden on world 

economy. Furthermore, i t  aims at building endogenous capab ilities  so 

that A frica  can play a more important ro le  a llienating  world shortages

by e ffic ien t u tilization  of its  vast indigenous resources.

9. This genuine objective o f se lf-re lian ce  does seem very appealing and 

the prospects look as the French say "Tout en rose".

Indeed i t  is  not the case. The strategy comes head to head with strong 

trad itional centres o f in terest. These are not only the genuine trade 

dealers but also the ruthless commission agents o f international p ro fi

teering and international power axis. The forces o f resistance actually  

multiply geometrically the faster the new strategy is  implemented or in

tended to be implemented. The strategy actually comes on as a new r e l i 

gion comes to the clergy who had already spent money and sweat to bu ild  

their own idols for the masses to worship and were looking forward to  

reeping the p ro fits  or at least restore the expenses. It  goes without 

saying that the influence o f the clergy is  strong not only on the masses 

but also on the ru lers. Hence, to wield the p o lit ic a l w i l l  w i l l  not be 

as eesy at the time o f implementation as i t  looked in Monrovia or in Lagoa.

10. Many re fe r to the pre-independence era in A frica  as the "colonial 

era". In the stric t sense i t  should be called  the "occupation or aliena

tion era". Colonization is  actually what happened and is  happening in
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North America, South America and Austra lia , because the native population 

there has been pushed aside or exterminated and the new invaders colonized 

the land. In A frica  the native population, short o f extermination, was 

alienated from its  environment traditions during occupation, through 

a slow process o f brain-vashing, partly through mass media and partly  

through the new foreign education system and lcnguage. The master's 

complex then caused the eternal damage: the e l i t e ,  through the desire o f 

imitation, were detracted to ta lly  from their environment and they 

developed more expectations ar.d consumer habits than capab ilities or reproducer 

sk ills . In many countries, the misoriented education system produced 

elements vho were more l ia b i l i t i e s  on these countries' economies than 

saviours. The elements that achieved p o lit ic a l independence have thus not 

been succeeded by the right elements fo r achieving economic independence.

The rest o f the population are h e lp less , are bewildered by the might 

of foreign technologies, harassed by the negligence and in e ffic ien t  

handling o f their a ffa irs  by their compatriots and have f in a lly  lost  

confidence and faith  in any salvage by people o f their skin. 11

11. In old days, stronger communities could not influence other comnu- 

nities d rastica lly , unless they moved into them and mixed with them; hence 

although new habits would be developed, yet new experience would be learned 

from the invader. Today, however, advanced communities through their mass 

media: te le com m u n ica t ion , r a d i o ,  t e l e v i s i o n ,  n ress  and cinema can in f lu e n c e

other communities without moving into them. Unfortunately, these media 

inculcate into the less developed communities more expectations and consumer 

habits than experiences or s k i l ls .  Consequently the brain washing and the 

domination continued even a fte r independence, through remote control. It  

is  under such odds and constraints that the Monrovia Strategy o f se lf-re lian ce  

is  to be achieved and the Lagos Plan o f Action is  to be implemented. Many, 

however, may tend to overlook the nevly introduced element or concept o f  

se lf-re lian ce  and forget that the Lagos Plan o f Action has to be b u ilt  on 

a strong foundation o f th is concept. This requires deep excavation into 

the indigenous wealth o f A frica  through the endogenous capab ilities  o f its  

people. Thus, the modalities which are applicable up to now, made 

Africa more dependent than twenty years ago and indeed more dependent than
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two thousand years ago, vhen the rest of the world used to look for inspi

ration from Africa. Such modalities w ill be far from suitable for imple

mentation o f the plan under the new concept.

12. I f  training is  to be conducted in the same old fashion instead o f 

revolutionising the system t i f  energy is to be imported instead o f indi

genous resources being harnessed and i f  transfer o f technology is an u lt i 

mate objective rather than a short t e n  means for a long t e n  objective o f 

building up endogenous capabilities for innovation and development, then 

the Imgoe Plan of Action w ill  miss its  real target. Also, the new strategy 

o f self-reliance w ill  remain only a be lie f in the heart o f those who wrote 

i t  and a paper declaration o f those who signed it  unless it  is  followed 

by mobilisation o f mass-awareness, self-confidence in its  feas ib ility  and 

o f s o le »  po litica l w ill  for its  support.

Mobilization for Mass Awareness and Self-Confidence

13. Self-confidence is  an important pre-requisite for self-reliance. I f  

people do not believe in themselves and in their capabilities, they w ill  

think it  is a risk to untie the strings of dependence and venture into the 

insecurity o f self-reliance. People who are got aware o f the potentialities 

o f their countries, who do not know their heritage and who are totally  ig 

norant o f their past achievements, cannot easily develop self-confidence. 

Africans who grew up from a childhood vhen they vere made to read about 

the "discovery" of Africa v i l l  not believe that they had roots going below 

the surface so il that was ploughed by the foreign discoverer. Consequently, 

they w ill not easily believe that they can stand up to the winds o f s e lf -  

reliance. They w ill not believe that their mother Africa had anything to 

o ffe r them below that loose so il which the foreigner ploughed and fertilized . 

Hence, it  is not easy to convince them to embark on the deep ploughing pro

cess which is  needed for self-reliance. To change the phychology o f such 

people, extensive intra-continent mobilisation is  needed. This should be 

the firs t  post-Lagos task, i .e .  the firs t  preparatory activity for the 

implementation of the Lagos Plan of Action. In c iv il engineering terms 

this is called "preparation of the s ite ", an operation which usually involved 

a great deni of obstacle clearing.
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lU. This chapter of the paper w ill deal with the mobilization for mass

awareness and self-confidence. Here, the target o f the mobilization w ill 

be the masses. The following chapter w ill  deal with mobilisation for 

strengthening and unleashing the po litica l w i l l  and w ill  deal with mobi

lis ing the politicians and the policy and decision makers. The mobilization 

activities envisaged w ill  need a l l  hands. They w ill  require involvement 

of: extension and publicity workers, historians, archaeologists, social

scientists, economists, geographers, pedsgogists and psychologists, as well 

well as scientists and technologists.

13. The mobilization for mass-awareness and self-confidence w ill  be 

directed at bringing forward to the knowledge o f the people the natural 

resources and historic heritages o f Africa. A frica has to be now dis

covered by its  own people, after many others claimed that they had dis

covered i t .  Each country w ill be asked that, within a specific period 

of time, i t  makes a stock-taking of its  part heritages and/or potentiali

ties for the future. Even countries with no natural resources w ill  have 

potentialities, e .g . for providing labour, which w ill be trained for 

specific activ ities in the prospected African Economic Community. The 

catalytic factor for mobilization w ill  be the sense o f intra-continental 

competition and the zest for national prestige in such a competition.

16. The natural resources and potentialities survey should include 

manpower, food and agricultural potentialities, mineral resources and 

industrial potentialities, energy resources, and possible routes and 

fac ilit ie s  for transport and coamnmicationa. Such a stca&~taking or 

survey might have V,en made before but the new elements in this exercise 

are that (a ) i t  has to be done mainly by African expertise and (b ) that 

the information must receive vertical wide dissemination to the public.

IT. The exercise on historic heritage is  not as conventional as that 

on natural resources. It is aimed at retrieving knowledge about the many 

civilizations that flourished in Africa hundreds or thousands of years 

ago. Such civilizations mist have been based on novel economic, techno

logical, military or social activities that made their people tower above 

their contemporaries. A great deal has been done on identifying and publi

cizing ancient cultures and arts. Surprisingly, very l i t t le  was done on
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ancient technologies or économe activ ities. Recent historic and archaeo

logica l discoveries proved that those civilisations vere actually built on 

ncTel technologies, e.g. irrigation systems, architecture, metal smelting 

and metal industries. Because these civilizations vere very old and grev 

in the slow traditional manner unaided by the development of mass education 

or mass dissemination, they did not have the publicity or continuity o f 

the European Renaissance or Industrial Revolution; even though they vere 

not less glamorous.

18. Intra-continental operations may be launched, e.g. operation Memphis, 

operation Meroe, operation Benin, operation Arum, operation Zimbàbve, ope

ration Ghana, operation Eairavan. These operations v i l l  aim at bringing 

forvard to the public hov the people o f these civilizations attained s e lf -  

reliance and even superiority vith the meagre physical means they had at 

the time vhich, by no means, vere better than vhat the African people have 

now. Such material should be the basis of our school history and should 

replace the bulk o f the material about the discovery and conquest of Africa  

vhich is  ironically nov taught to African children and vhich is in stillin g  

into them defeatist attitudes.

19. The main objective of the tvo exercises about natural resources and 

historic heritage is  the mobilization for building up mass-avareness o f 

the indigenous potentialities, and for restoring confidence in the endo

genous capabilities to shoulder the responsibility of self-reliance and 

even o f a breakthrough.

Mobilization for Strengthening and Unleashing of Politica l W ill

20. To convince the masses of the feas ib ility  o f self-reliance and to seed 

into them self-confidence, it is  essential to make them aware of past heri

tage and availability  and abundance o f natural resources. To convince the 

po litica l leaden , however, it  is more essential to prove to them the fea

s ib ility  o f building up endogenous capabilities to exploit these resources 

vithin the country or vithin the countries vhich have alliance or conmunity 

ties vith them. This is  why it  is more appropriate to think of the rea li

zation of the self-reliance strategy vithin intra-regionnl cooperation. It 

is also the reason for the timely planning and establishment o f intra-regional
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institutions like  the African Economic Community, the African Regional 

Centre 'o r  Technology, and other a ll ie d  institutions for technical co

operation in the region. Naturally , se lf-re lian ce  is  more feasib le  within 

a region than vith in  a single country.

21. It  goes without saying that the nrosnected African Economic 

Community Technical Cooperation and Technological Compiementality w i l l  be 

o f foremost importance, more than in the case o f other communities, e .g . The 

European Economic Community, where individual countries have great techno

log ica l capab ilitie s . The main worry o f  the policy and decision makers or 

p o lit ic a l leaders is  the lack o f compatible sc ien tific  and technological 

capability  to shoulder the responsib ility  o f  se lf-re lian ce . This is  why 

their p o lit ic a l w i l l  buckles. In tra-regional technological complementarity 

a llev ia tes , to some extent, the fears o f  the ru le rs , but is  there enough 

guarantee fo r them o f a v a ila b ility  o f  the necessary expertise within the 

country or vithin  the region?

22. Here the element o f mobilization is  necessary. Just as the masses 

needed boosting o f awareness o f indegenous resources and heritages, the 

p o lit ic a l leaders need to know and to be assured o f the science and tech

nology potential o f their countries. For many years in most countries, 

unfortunately, there existed a dichotomy and r i f t  between the sc ien tific  

and technological communities and the policy-makers, especially  the 

po litic ian s. At best, there is  hidden suspicion or lack o f tru st , but 

certain hypocricy exists. The ru lers pay lip -se rv ice  towards the scien

t i f i c  and technological community and the scientists anc. technologists pay 

the necessary respect but keep at a distance or adopt passiveness, i . e .  

they involve themselves only in body but not in soul. Many countries have 

actually already lost a l l  souls and bodies o f their cadres in the continuous 

plague o f the Brain Drain.

23. Mobilization is  needed to bring these two factors o f  the society 

together. The politicians have no problem in making their ro le  known. It  

remains for the scientists and technologists to make their ro le  known. It  

is  true that th is is  not compatible with their professional character. 

However, the ignorance o f the policy and decision makers or the rulers of 

the capability o f their national sc ien tific  and technological communities
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v i l i  be the min impediment to confidence in the feas ib ility  o f the s e lf -  

reliance strategy and hence to the development of politica], v i l i .  I f  this 

state o f affairs continues, then it  mans that the very rightful and ideal 

soldiers for this epoch o f se lf-re lian t development, namely the scientist 

and technologists, w ill be out o f the scene.

2l*. The mobilization operations envisaged to combat this shortcoming are 

annual national gatherings to be held betveen the po litica l leaders, plan

ners, production forces and the scientific and technological conmunity in 

each country. The meetings mcy be instigated continent vide by OAU and 

the African Regional Centre for Technology through the Governments and 

the learned societies in the respective countries. There v i l i  be fora 

for each group to explain its  ro le, expectations and demands and also fora 

i'or assessing the capabilities for self-reliance and for application of 

the Lagos Plan of Action. Representatives of neighbouring countries and 

other regional institutions may be invited. The experience o f the Erkovit 

conference in the Sudan and other similar conferences has proved before 

that 3uch gatherings greatly enhance the relation and understanding betveen 

the various factions. They enlighten the po litica l leadership about the 

endogenous capabilities and Hay their fears vhich othervise could greatly 

restrain the po litical v i l i  and impede any venturing into the policy of 

self-reliance and o f optimal utilization o f the indigenous expertise. It  

is emphasized here that i f  rhetoric capabilities and anted fight vere the 

elements of politics in the pre-independence era, science and technology 

should have been and must be the rightful elements of politics for achieving 

self-re liant development in the" post—independence era.

Organization of International Assistance and Technical Cooperation

25. It is obvious that in the light o f the Monrovia Strategy o f S e lf- 

Reliance, the modalities of international assistance and technical co

operation must be revised. The tvo issues (o f self-reliance and ca ll for 

assistance) need to be compromised because they may contradict. Careful 

sifting and optimisation is necessary. Assistance vhich v i l i  result in 

continuity of dependence or vhich v i l i  cause addiction or loss o f sensi

tiv ity  to the challengers o f se lf-re liance, must be eliminated or re-oriented.
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26. Transfer o f technology is  one o f  the most comnon modalities pre

sently sought by developing countries to build, th e ir  cap ab ilit ie s . I t  

is  also <me o f the popular areas o f  assistance: however, i t  is  contro

ve rs ia l and even a hazardous area i f  not approached scrupulously and 

discrim inately vhen a strategy o f se lf-re lian ce  i s  to  be achieved. Care

fu l vetting and unpacking must be made by local consultants or through 

th e ir participation v ith  international consultants o f  neutral o rig ins.

2T. The transfer o f technology must be made a short term means for deve

loping capability to regenerate in  the long tens the capacity fo r loca l 

development or substitution by indogenous innovation. I f  technology 

transfer is  contracted only as transfer o f hardware v ith  no extensive 

train ing programmes fo r lo ca l people to handle it s  operation and mainte

nance, the country becomes permanently dependent on the supplies.

28. Permanent dependency a lso  is  developed vhen a country s e lls  i t s e l f  

completely to donors o f strategic commodities, e .g . basic food and energy 

supplies vithout a plan fo r progressively building endogenous capability  

to develop substitutes or to  harness and to tap indegenous resources.

There are basic elements, o f  s e lf-re lia n t  development vhich every country 

must include in it s  development plan. They are also some o f the areas 

cited belov for in tra -regional cooperation.

29. Recently a great deal has been advocated about trip>artite formats o f  

cooperation betveen the industria lly  advanced countries, the o i l  rich  

countries and the raw m aterials producers. In some international fo ra  

the term "partners fo r progress" was in itia ted . This is  a v iab le  arrange

ment provided that intention o f equity prevails and exploitation is  denoun

ced. I f  A frica  is  to enter into th is  tr ip a rt ite  venture, certain conditions 

must be observed. F irs t ly , an intra-regional co llective  approach must as 

fa r  as possible be adopxted to  increase the bargaining power. Secondly, the 

se lf-re lian ce  strategy should always be observed by allowing dep>endency only 

to the extent the other parties are dependent on A frica  for commodity sup>- 

p lies or for other p o lit ic a l or moral support. Thirdly, i t  must be c lear  

that A fr ic a 's  requirements are not money and hardware alone in the bare 

sense, but also building a regenerative capability to improve its  share o f
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the deal by exchange o f knov-hov and expertise to boost productivity in 

both quality and quantity o f it s  products. Fourthly, the improvement o f  

infrastructure in A frica  must be part o f the tr ip a rt ite  deal.

30. The Africans as v e il  as the other parties or partners must realize  

that it  is  not out o f charity that A frica  asks fo r equity in the partner

ship, but because o f  re a l need for development o f  the vast potential re 

sources o f A frica  and fo r boosting productivity both in quantity and quality. 

This is the only hope fo r a llev ia tin g  the world 's shortages and hence curb 

the vorld -vide escalation o f prices.

P riority  Areas o f Cooperation fo r achieving the strategy o f Self-Reliance

31. To determine priority areas, an extensive academic analysis may be 

done. Hovever, the result w ill be the same i f  one takes a trip  around 

Africa and asks the comnon man. He w ill say food and energy. A more 

sophisticated African v i l l  add industrialization, transport, communication 

and training. Best indication and emphasis is given in item 2.U of Appen

dix U about the Monrovia Declaration. Appendix 3 shows specific areas of 

Science and Technology approved by the Executive Board o f the African 

Regional Centre for Technology (ARCT) as priority components o f the Centre's 

5 year programme (1981-1985). These areas are derived from the Lagos Plan 

of Action for realization of the Monrovia strategy. They conform with the 

fore-cited priorities.

32. Appendices 1 and 2 show the objectives and the in stitu tional functions 

of the Centre as approved by the plenipotentiaries o f  28 African countries 

who signed the Centre's Constitution in Kaduna, P ’ ^eria , 1977. The concept 

of the Centre i t s e l f  is  a major feat o f recognitiou o f the need for tech

n ical cooperation. I t  is  governed by a Council composed o f the ministers 

responsible fo r technology in the African member states.

33. The best d r i l l  or exercise to be done from time to time by African 

countries to assess or evaluate the extent to which they are realiz ing  

individually or co llec tive ly , the strategy o f se lf-re lia n ce , is  to imagine 

a hypothetical case o f embargo or cut o f external supplies due to a major 

h ostility  action, e .g . a World War I I I .  At present o f course, the degree
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o f su sceptib ility  o f  most African countries i f  not a l l  is  maximum for  

c ris is  in food and energy. Iron icaU y , these are the areas vhere A frica  

hns greatest indigenous resources but through neglect, they are nov the 

most vulnerable areas.

3^. As an example, A frica  vas se lf-su ffic ie n t  in basic food crops like  

sorghum, m ille t , yam, cassave, maize even within the v illa g e  or tr ib e .

They are indigenous crops which people re lied  upon for their feeding due 

to the su ita b ility  o f the climatic conditions fo r th e ir growth. Some o f  

them grow in rainy seasons as short as 70 days and o f few millimetres.

For many reasons, the production o f these crops decreased and the degree 

of se lf-su ffic ien cy  dwindled as Tables 1, 2 and 3 show. The reasons are 

numerous, e .g . the massive emigration o f working hands fro *  production 

areas to towns, the resort o f women who were the main factor in the pro

cessing to more lucrative Jobs outside home and the lack o f e ffo rts  for  

promoting indigenous techniques.

35. The main reason, however, was bad planning and sometimes the easy 

foreign aid. Wheat imported as foreign a id , fo r example, did eternal 

damage. Most o f  the population shifted to wheat specia lly  in the conges

ted urban areas. Here, there are ready bakeries and even ready technologies 

for the production o f bread from vheat. The indigenous crops need special 

processing fo r development or adaptation for mass production. When the 

vheat aid is  l i f t e d ,  some countries even have to subsidize the price o f  

imported vheat to avoid the c r is is . Wheat or rice  importation is  now 

forming one o f the major roles on balance o f payments in many countries.

Very few countries in A frica  have the optimum condition for growing wheat, 

and yet dependency on i t  is  being allowed to increase. For rea liz ing  

se lf-re lian ce , an advanced p rio rity  has to be given to cooperation for  

improvement o f the indigenous food production, processing and storage 

techniques.

36. Tables 3 and U show the great potentia lities o f  A frica  in Biergy

resources. A sa fa ri through A frica  in fact reveals even greater poten

t ia l i t ie s :  i t  reveals the coal abundance in South and Central A frica ;

o i l  in West A frica , North A frica  and East A frica , gas in North and Red
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Sea Areas; potential geothermal energy in most o f the areas o f  the R ift  

Valley from the Central Lakes to the Red Sea; hydropower from many rivers  

including three o f the largest rivers in the world (H ile , Congo and Zam

b e s i ) ;  and vast uranium resources in Central and West A frica . Renewable 

sources o f  energy are also in abundance in A frica : forest and agricu l

tu ra l waste in the vast areas with suitable r a in fa l l ;  wind on the coasts 

and so lar energy in the desert areas. In fac t , A frica  has the greatest 

land traverse o f  ve rtica l sunshine amongst a l l  continents. This is  only 

awaiting a breakthrough in so lar energy technology.

37. In it s  fiv e  year programme, ARCT is  evolving a simple approach fo r  

cooperation. This is  based on the new concept o f R, D and D, i . e .  Research, 

Development and Dissemination instead o f the conventional combination of 

R + D. The Centre, however, is  not going to do laboratory research at 

th is stage. It  is  going to assess on-going research p. ¿grammes in A frica  

and supplement any existing deficiencies in the areas o f  p rio rity  in it s  

programme to make those researches bear f r u i t . The main emphasis in its  

programme, which is  expected to  be supported by the Interim Fund fo r Science 

and Technology for Development (IFSTD/UHDP), is  on surveying and assessing 

international relevant models o f technology as w ell as indigenous models. 

Viable models are then selected for implementation in A frica . P ilo t schemes 

w i l l  be contracted to loca l institutions in sub-regions o f A frica  fo r  

adaptation and further evaluation and/or fo r  hosting dissemination and 

train ing programmes. Plans fo r  p ilo t schemes fo r in stitu tional framework 

models and energy models fo r ru ra l development are also envisaged.

3Ô. Surveys of training needs, and documentation of science and technology 

activities in Africa in the form o f a register are also some of the priority  

tasks decided by the member states. Such a register w ill help the Centre 

and other regional organizations to avoid duplication of e ffort and to 

identify areas of deficiency for regional supplementation, especially in 

training.

39. Interesting industrial technology models are quoted from UHIDO's 

p ro file s  on small industries fo r use as pilot-schemes for tra in ing and 

demonstrations fo r entrepreneurs (Ref. 9 ).
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Conclusion: Working for the Breakthrough

UO. Se lf-re liance is  a major step towards a breakthrough and tovards 

making A frica  occupy a leading position amongst advanced continents 

because i f  one is  not able to re ly  on him self, one cannot impress the 

others to re ly  on him. One hopes that enough Africans rea lize  the great 

potentia lity  for a breakthrough and fo r A frica  to lead. As mentioned 

before, A frica  did lead thousands o f years ago. One hopes that a fte r  

the mobilisation exercise, more self-confidence w i l l  be inculcated. 

Self-re liance  realisation  w i l l  then be the crucial turning point. The 

breakthrough occurs when other continents depend more on A frica  than 

A frica  needs to depend on them. This situation is  semi-attained when 

A frica  starts to export conmodities with more and more added value due to 

processing and industrialization  even through borrowed technologies. Full 

attainment o f a leading position is  f in a lly  possible when A frica  starts to  

contribute to world progress by innovating and developing it s  own techno

log ies. Study o f development o f technology in  other countries gives 

remarkable examples for guidance.

Ul. The most interesting is  the example o f  Japan. I t  is  not intended 

here to re fe r to some of the ta les about Japan im ita tin g  other technolo

g ies , because everybody may start vith  that modality. One forgotten  

strategy which Japan followed was that Japan decided to select a technology 

which was Just in the craddle before patents or commercial rights made its  

exchange impossible. Electronics in the 1920's and 1930's was in it s  in 

fancy. Japan embarked on it  as a v iab le  optimum technology. Ship-builders 

and heavy industries promoters were Joking and skeptic about any p o ss ib ility  

o f a ligh t industry like  electronics to have any future compared with 

their own industries. Today, Japan actually leads because i t  now employs 

electronics and micro processers not only to lead and control world trade 

in electronic products but to control a l l  the processes o f  it s  heavy in 

dustries and hence has wrested leadership a lso in that area.

1*2. A frica  should now embark on technologies o f the future for which it  

can o ffe r  an optimum host. I  venture to select the soft technologies micro

biology and so lar energy. Solar energy has drawn a great deal o f attention.
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Microbiology, however, did not have the sane glamour hut in re a lity , the 

more one thinks about i t ,  the more «me is  overwhelmed by the poten tia lities  

fo r A frica . Europe and America have b u ilt  their c iv ilisa tio n s  mostly on 

metals and energy-intensive physical and chemical processes. A frica  has 

strategic  reserves o f both metals and energies to bargain co-existence un til 

i t  develops its  own mo<lality o f the break through. The next c iv ilisa t io n  

may w ell be based on organisms to perform r^st o f  the industrial processes 

through less intensive-energy b io log ica l processes.

U3. This c iv ilisa t io n  may need 50 or 100 years to trigger o f f  but the 

race fo r i t  starts now. A frica  has the climate for breeding organisms and 

train ing them. In th is regard, i t  is  not a Joke to say that parapsychology 

and witchcraft needed no less formidable talents but these are only recog

nised as technologies when they are imported back as hypnotism.

UU. "Mobilization fo r  the breakthrough", however, w i l l  be the subject o f 

the following paper.
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Table. 1 -  Growth of Food Production in Africa 1/

Average Annual Growth Rate

Total Food Per caput Food

Subregion Production Production

196*. -  70 1970 -  7/ 1961 -  70 1970 -  77

Percent

North Africa 3.0 2.1 0.7 -0.7

Western Africa 2/ 2.1 1.1 -0.3 -1.5

Central Africa 2.6 1.0 0.1 -1.3

Eastern & Southern Africa 2.8 1.9 0.4 -0 .9

AFRICA 2.7 1.3 0.03 -1.4
MSA in Africa 2.7 1.2 0.4 -1.4

\J based on FAO Indices of Food Production ; 2/Includes Sahel 

Reference FAO/ARC/78/5 July 1978 Food Plan for A frica.
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Table 2 -  S e lf-su ffic iency  Ratios for the Major Food Commodity Groups in the 

African subregions : 1962 -  64 and 1972 -  74

Comodi ty

Northern Sahel Western Central East & Sth A frica  to ta l

1962
1964

1972
1974

1902
'964

1972
1974

1962
1664

1972
1974

1962
1964

1972
1974

1962
1964

1972
1974

1962
1964

1972
1974

percent

Cereals 91 74 97 79 101 86 90 73 97 95 96 83

Rcotcrop8 102 102 98 97 100 100 101 100 HD 101 101 100

Pulses 133 118 109 99 98 97 100 107 109 109 110 107

Heat 98 98 102 136 99 89 97 93 98 116 98 105

Milk 94 87 96 75 76 49 84 62 95 9** 93 85

Bugar 30 53 0 5 0 18 159 104 163 205 93 93

Oilseeds 81 80 287 267 132 147 250 155 95 118 131 129

Fish 118 116 143 143 59 86 90 95 89 98 92 102

Table 3 -  Levels o f S e lf-su ffic ien cy in Basic Foods 1! 1962-64 and 1972-74

Subregions 1962 - 1964 1972 -  1974

D efic its  2/ SSR D efic its SSR

ot Z fi)0ùiat *

Northern A frica -  1 146 94 -  5 798 78

Sahel -79 99 -  1 000 83

Western A frica -12 100 -  1 921 94

Central A frica -54 99 -506 94

Eastern & Southern A frica -  269 99 -597 98

TOTAL AFRICA -  1 560 98 -  9 822 90

JV Cereals, roots and tubers, pulses, meat and fish .
2/ In wheat equivalent calculated on the basis o f ca lo ries .

Reference PA0/ARC/78/5 July 1978 Food Plan for A frica



ANNUAL HYDRAULIC POTENTIALS

Region

theoretical 

potential 

10x kWh

technical

usable

potentia l 
lO1^ kWh

operating

potential
1210 kWh

potential

under

construction  
10 kWh

planned

potential
1210 kWh

A frica 10.118 3.11* 0.151 0.01*7 0.201
America (North) 6.15 3.12 1.129 0.303 0.31*2
America (L a tin ) 5.67 3.78 0.299 0.355 0.809
Asia (excluded USSR) 16. 1*86 5.3*» 0.1*65 0.080 0.368

Oceania 1.5 0.39 0.059 0.020 0.032
Europe U.36 1 . 1*3 0.81*2 0.091* 0.197
USSR 3.9l* 2.19 0.265 0.191 0.17 estimated

TOTAL 1*1*. 28 19.39 3.207 1.090 2.12

TABLE 1* : Armual hydraulic potentie ls

Potential annuel en energie hydraulique 

Jährliches Potentia l an hydraulischer Energie

World Energy Conference 19Ö0
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TABLE 5 : The reserves and resources o f o l i  and 

n atu ra l gas liq u id s  (1 .1 .1 9 7 9 )

Crude 011
Proved reco ver
a b le  reserves

A d d itio n a l 
resources  
In p lace

Estim ated a d d it io n a l 
resources

In  p i ace r e e .

106t % 106t 10 T Ì 10 T

A fr ic a 8040 9 2180 85000 16 34 000

North America 4480 5 42100 60000 11 24 000

L a tin  America 7770 9 15800 30000 6 12 000

Far E a s t /P a c tf lc 2390 3 7740 30000 6 12 000

M iddle  East 51040 57 600 130000 24 52 000

Western Europe 2710 3 7770 25000 5 10 000

USSR, C hina, Eastern Europe 12700 1A 160000 30 64 000

A n ta itrK c 10000 2 4 000

TOTAL 89140 100 530000 100 212 000

N atu ra l gas liq u id s

Proved recover
a b le  reserves

106t  %

A d d itio n a l 
resources  
1nfip 1 ace 
1 0 °t

Estim ated  
proved rè e . 

reserves  
10 t  f

Estim ated  
add. re e . 
resources  
106t  i

A fr ic a 494 33 470 7 450. 4

North America 5 Ï0 34 1980 690 10 1100 10

L atin  America 382 25 133 390 6 250 2

Far E a s t /P a c lf lc 11C 7 577 310 5 850 7

M iddle East 1890 29 2100 18

Western Europe 9 1 12 36C 5 550 5

USSR, China, Eastern  Europe 2470 38 630*7 54

TOTAL 1505 10T. 6580 100 11600 100
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TABLE 6: Sunaary table o f world reasonably assured resources

o f uraniun (WOOA-countries)

(in  thousands o f tonnes o f u ran iw )

World Region Recovery Costs 
Up to $ 80/ $ 80-130/ 

Kg U Kg U

Refer.
Date

Source

1. NORTH AMERICA 7l*6.0 197.0 1/1/79
Canada 215.0 20.0 1/1/79 1
United States 530.0 178.0 1/1/79 1

2. WESTERN EUROPE 68.3 355.0 1
Austria 0 0.5 1/1/79 1
Denmark (Greenland) 0 27.0 1/1/79 1
Finland 0 1.8 8/1/79 1
France 39.6 15.7 1/1/79 2
Germany F.R. U.O 0.5 1/1/79 1
Ita ly 0 1.2 1/1/79 1
Portugal 6.7 1.5 1/1/79 1
Spain 12.5 3.9 3/12/80 1
Sweden 1.7 300.0 6/5/79 1
Yugoslavia U.5 2.0 1/1/79 2

3. AUSTRALIA + JAPAN 297.7 9.0
Australia 290.0 9.0 1/1/79 1
Japan 7.7 0 7/2/79 1

U. LATIN AMERICA 10l*.8 5.1
Argentina 23.0 5.1 1/1/79 1
Brazil 73.5 0 Fieb. 79 1
Mexico 8.3 0 May 79 1

5. MIDDLE EAST AND NORTH AFRICA 32.3 0
Algeria 28.0 0 1/1/79 2
Turkey U.3 0 1/1/79 2

6. AFRICA SOOTH OF SAHARA 580.0 161*.6
G a .R. 18.0 0 1/1/79 2
Gabon 37.0 0 1/1/79 2
Niger I 60.O 0 1/1/79 2
Namibia 117.0 16.0 1/1/79 2
Somalia 0 6.6 1/1/79 2
South Africa 2U7 .O 11*1». 0 1/1/79 1
Zaire 1.8 0 1/1/77 3

7. EAST ASIA 0.3 0

Korea 0 l*.l*
Philippines 0.3 0 1/1/77 3

8. SOUTH ASIA 29.8 0

India 29.8 0 1/1/77 1
TOTAL (rounded) i860 737
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TABLE 7 : AFRICA'S SHARE OF WORLD PRODUCTION OF KEY MINERALS

I,COO netric tons (1976)

Country C n ie f producing  
C ountries  in A fr ic a World A fr ic a П )

% **
 z

D iam o nd s  ( с з г а + s ) Z a ir e  , South A frica 40 29 72 97

G o ld  ( i n  tons) S.A .R ., Zimbabwe, Ghana 1 240 760 61 57

C o b a l t Zaire , Zambia,Morocco 26 14 54 42

P 1 a t  I nu~ ( In  tons) S.À.R ., Echiopie 186 84 45 83

V a n a J lu m S.A.R ., Namibia 24 11 45 49

C hrom ium  ore S.A.R ., Zimbabwe 8 611 3 017 35 96

M an g an ese  o r e S.A.R ., Gabon 24 759 8 194 33 53

U ra n iu m  o r e S.A .R ., Niger, Gabon 27 7 25 —

P h o s p h a te  ro c k Morocco, Tunisia 106 931 25 781 24 —

C o p p e r S.A .R ., Zambia, Zimbabwe, 

Zaire 7 921 1 477 19 14

A n tlm o n y Morocco, S.A.R. 69 12 18 5

B a u x 1t e Guinea, Chana 80 492 12 251 15 50

M e rc u ry Algeria 8 1 13 —

A s b e s to s Zimbabwe, S.A.R. 5 055 578 11 8

T a n ta  1 ( in  ten s) Zaire, Zimbabwe, Ruanda 390 43 11 67

01 1 N igeria, Libya 2 925 815 268 423 9 —

Ir o n  o r e L iberia , Mauritania,SAR 878 000 71 300 8 —

N ic k e l S.A .R ., Botswana 779 51 7 74

В е гу  1 1 l um( in tons) Zambia, Zimbabwe, Ruanda 2 800 177 6 —

T in Zaire, N igeria, S.A.R. 212 13 6 —

Z in c Zaire, Namibia, Zambia, 
S.A.R.

6 025 292 5 —

Lead Morocco, Namibia, Zambia, 
Tunisia

3 520 142 4 —

N a t u r a l  gas  

(bi o r 3 )

A lgeria , Libya 1 372 15 1

(1 ) A frica ' s 2 of World Production Ref . Industria lisation of Africa
(2) A frica ' 6 % of World Reserves Fusion Energy Foundation
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Appendix 1

Objectives of the Centre

The objectives of the Centre shall be to :

(a ) Contribute to  the developsent and use o f  technology vithin its  

member states;

(b ) Stimulate the avareness o f  technological development in member 

states ;

(c ) Strengthen the technological capability  o f it s  member states;

(d ) Promote the use o f  such technology as is  su itable fo r the 

developnent objectives o f it s  member states;

(e ) Assist vithin  it s  member states in  the formulation o f technology 

polic ies as an in tegral part o f  planned sc ien t ific , technological 

and socio-economic development;

( f )  Encourage research and training in the methodologies o f technology 

planning;

(g ) Improve fo r  the benefit o f i t s  member states, the terms and condi

tions under vhich technology is  imported;

(h ) Promote vith in  its  member states the d iffusion  and dissemination 

of technology and also the collection and encouragement o f  the 

use o f technological information;

( i )  Promote co-operation among countries o f  the African region, 

particu larly  amongst it s  member states; and

( j )  Assess the social implications o f the development, transfer, and 

adaptation o f technology and promote the understanding o f such 

implications.
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Appendix 2

Functions o f the Centre

For the purpose o f achieving any o f the objectives set out in A rtic le  

2 of this Constitution, the Centre sha ll perform any or a combination of 

the fo lloving functions; that is  to say to:

(a ) On requests from Governments o f its  member states or institutions  

of technology vithin such member states, assist in the establish 

ment o f national institutions for the development, transfer and 

adaptation o f technology;

(b ) Advise national institutions o f  i t s  member states on the choice 

of technology;

(c ) On request from Governments o f it s  member states, identify and 

supply consultants to advise on matters re lating to technology;

(d ) Promote through national institutions e ffective  links between 

producers and users o f technology at the national lev e l within 

it s  member states;

(e ) Compile and maintain reg isters in the f ie ld  o f technology o f:

( i )  African research in stitu tions, their programmes and achève 

ments,

( i i )  Institutions outside A frica  which are concerned with tech

nologies relevant to the needs o f  it s  member states, and

( i i i )  Available specia lists  in the various fie ld s  of technology 

within the Centre and elsewhere;

( f )  Organize training seminars and workshops on various aspects and 

problems in the f ie ld  o f technology;

(g ) Promote the exchange o f technical, managerial and research per

sonnel amongst it s  member states;

(h) Assist in the training o f technical and managerial personnel at 

various leve ls and in various sectors;
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( i )  Identify and provide information on specific  opportunities for  

training in the various fie ld s  o f technology;

( j )  Promote and encourage as appropriate the orientation o f education, 

training and curricula towards the technological needs o f its  

member states ;

(k ) Establish and maintain active relations with:

( i )  National technology centres in A frica ,

( i i )  Regional centres outside A frica  which are engaged in 

activ itie s  sim ilar to those o f the Centre,

( i i i )  Specialized regional or sub-regional organizations whose 

activ itie s  are relevant to those o f the Centre,

( i v )  Relevant organs o f the United Nations and other Interna

tional agencies,

(v ) Development financing institutions;

( l )  On request from Governments of its  member states assist them in 

identifying alternate sources o f technology in various f ie ld s ;

(m) Assist in the training o f specia list personnel in the:

( i )  Unpackaging of technology,

( i i )  Evaluation and assessment of technology,

( i i i )  Negotiation o f contracts and arrangements re lating  to the 

development, transfer and adaptation o f technology, and

( iv )  Problems connected with industrial property righ ts;

(n ) Provide for its  member states information and docmentation 

services on the various fie ld s  of technology, in particu lar on:

( i )  Alternative technologies, and

( i i )  Alternative sources of technologies;

(o ) Co-operate with intergovernmental, public or private institutions  

engaged in development o f methods to be applied in a unified  

approach to development planning;

(p ) Sponsor, promote and encourage orig ina l research in the fo re 

casting, assessment and planning o f technology;
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(q ) Encourage the inclusion o f courses in the methodology o f 

technology planning in the education and train ing o f develop

ment planners;

( r )  Assist its  member states in  the e ffective  use o f  the inter

national code o f conduct for the transfer o f  technology and 

other relevant international agreements; and

(s )  Take such other steps as are related or incidental to the 

functions o f  the Centre or as may promote the attainment o f  

the objectives o f the Centre.
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Appendix 3

African Regional Centre for Technology 

Project T itles

* 1. The indigenous Technologies o f A frica.

2. National Science and Technology for development conferences 

(Erkovit type o f conference).

3. Science and Technology policy studies and train ing programmes.

* U. Supplementation o f training programmes in the region, 3, 8, l6 , 17, 20.

* 5. Register o f A fr ic a 's  resources in Science and Technology.

* 6. Documentation o f technological information relevant to  development

objectives o f the African Region.

* 7. Development o f technological consulting services.

8. Localization o f professional training in Engineering.

9. Africa Journal o f Technology.

10. Programme for the popularisation c f Science.

11. P ilo t Schemes and supplementation o f Research and Development Programme.

* 12. Promotion o f indigenous technologies o f food production.

13. Climatological trends and economic growth in A frica .

lU. Mechanization v ith  forward linkages for increased employment oppor

tunities (A Boiler Tractor P ro ject).

15- Development o f Energy models for Africa.

16. P ilo t projects on the informal training o f  technicians.

17. Relevant technologies for the future.

18. ARCT Laureates.

19. ARCT Nobel Laureates Lectures.

20. Establishment o f ARCT Chairs on technology acquisition and development 

issues.

* 21. The establishment of national technology centres.

* 22. Promotion o f technologies for Rural Development. 11, 1**, 15.

* 23. Development o f appropriate technologies for women.

2k. Appropriate technologies for health and shelter.

25. Appropriate building technologies.

* 26. Evaluation o f social impact of transfer o f technology.

* 27. Evaluation o f environmental impact o f technological in sta llations.

* Projects identified  by the Executive Board for 1981 -  85.
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Appendix h

Monrovia Declaration

1. In Monrovia the OAU Heads o f State and Government adopted the "Mon

rovia Declaration o f Committment of the Heads o f State and Government o f 

the OAU on the guidelines and measures fo r national and collective s e l f -  

reliance in economic and social development for the establishment of a 

nev international economic order".

2. In adopting the Declaration the Heads o f  State and Government "recog

nizing the need to take urgent action to provide the p o lit ic a l support 

necessary for the success o f the measures to achieve the goals o f rapid 

se lf-re lian ce  and self-sustain ing development and economic growth", 

declared as follow s:

2.1. "We commit ourselves individually  and co llective ly , on behalf 

o f our governments and peoples, to promote the economic and 

socia l development and integration o f  our economies with a 

view to achieving an increasing measure of se lf-su ffic ien cy  

and self-sustainment".

2.2. "We commit ourselves, individually and co llective ly , on behalf 

o f our governments and peoples, to promote the economic inte

gration o f the African region in order to fac ilita te  and re

inforce social and economic inter-course".

2.3. "We commit ourselves, individually and co llective ly , on behalf 

o f our governments and peoples, to establish  national, sub

regional and regional institutions which w il l  fa c ilita te  the 

attainment of objectives o f se lf-re lian ce  and self-sustainment".

2.U. "Mere sp ec ific a lly , we commit ourselves, individually and 

co llec tive ly , on behalf o f our governments and peoples, to:

(a ) Give an important place to the fie ld  of himan resources 

development by starting to eliminate i l lite ra c y ,

(b ) Put science and technology in the service of development 

by reinforcing the autonomous capacity of our countries 

in this f ie ld ,
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( c ) Achieve se lf-su ffic iency  in food production and supply,

(d ) Implement completely the prograimnes for the United Natio^c 

Transport and Conmunications Decade for A frica ,

(e ) Realize the sub-regional and regional internally located 

industrial development,

( f )  Co-operate in the f ie ld  o f  natural resources control, 

exploration, extraction and use for the development o f 

our economies for the benefit o f our peoples and to set 

up the appropriate institutions to achieve these purposes,

(g ) Develop indigenous entrepreneurial, technical manpower and 

technological a b ilit ie s  to enable our peoples to assume 

greater responsibility fo r the achievement o f our individual 

and collective development goals,

(h ) Co-operate in the preservation, protection and improvement 

of the natural environment,

( i )  Ensure that our development po lic ies re flec t adequately 

our socio-cultural values in order to reinforce our cu l

tu ral identity, and

( j )  Take into account the dimension o f the future in the e la 

boration of our development plans including studies and 

measures aimed at achieving a rapid socio-economic trans

formation of our states".

2.5. "We hold firmly to the view that these commitments w ill  lead  

to the creation at the national, sub-regional and regional 

le v e ls , o f a dynamic interdependent African economy and w il l  

thereby pave the way for the eventual establishment of an 

African Common Market leading to an African Economic Community".

2.6. ''Resolving to give special attention to the discussion o f eco

nomic issues at each annual Session o f our Assembly, we hereby 

ca ll on the Secretary-General, in collaboration with the Execu

tive Secretary of the United Nations Economic Conmission for  

Africa, to draw up annually specific  programmes and measures
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fo r economic co-operation on sub-regional, regional and 

continental basis in A frica ".
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THS ROLS OF EXTERNAL ASSISTANCE IN  AFRICAN TECHNOLOGICAL DEVELOPMENT; 
POTENTIAL AND LIMITATIONS

BXTBRM1L ASSISTANCE OPERATIONS

1. T h is  document i s  p r im a r i ly  concern ed  w ith  th e  r o l e  o f  e x t e r n a l  

a s s is ta n c e  in  th e  d eve lop m en t o f  t e c h n o lo g ic a l  c a p a b i l i t i e s  in  A f r i c a .

As such , i t  does n o t d e a l w ith  th e  w ide v a r i e t y  o f  e x t e r n a l  a s s is ta n c e  f o r  

o th e r  s p e c i f i c  o r  g e n e r a l p u rp oses . H ow ever, i t  w i l l  he n e c e s s a ry  t o  

touch  upon some fu ndam ental is s u e s  in  th e  p la n n in g  and e x e c u t io n  o f  

e x t e r n a l  a s s is ta n c e  program m es, as w e l l  as t o  lo o k  in t o  th e  in d u s t r ia l  

te c h n o lo g y  component o r  im p l ic a t io n s  o f  e x t e r n a l  a s s is ta n c e  programmes 

n o t e x p l i c i t l y  meant f o r  t h i s  pu rpose .

2. U n lik e  t e c h n o lo g y -  and c a p i t a l - t r a n s f e r  o p e ra t io n s  w h ich  have

been  e x t e n s iv e ly  a n a ly sed  and d eb a ted  by b o th  s id e s  o f  such t r a n s a c t io n s ,  

e x t e r n a l  a s s is ta n c e  has y e t  t o  be an a ly sed  in  dep th  and th e  p o s i t i v e  and 

n e g a t iv e  a s p e c ts  o f  i t s  o p e r a t io n s  r e v e a le d  p a r t i c u la r l y  in  re g a rd  t o  i t s  

im pact on t e c h n o lo g ic a l  d eve lop m en t. On th e  don or s id e ,  r o u t in e  e v a lu a t io n  

has been  c a r r ie d  ou t b y  s e v e r a l  donors f o r  some tim e  p a s t .  F u rth e rm o re , 

th e re  i s  a  g row in g  in t e r e s t  among some donor c o u n t r ie s  f o r  c a r r y in g  out 

a d e e p e r  and more th o rou gh  a n a ly s is  o f  p ast e x p e r ie n c e  in  e x t e r n a l  a s s is ta n c e  

o p e ra t io n s .  On th e  r e c ip i e n t  s id e ,  some d e v e lo p in g  c o u n t r ie s ,  in c lu d in g  

one o r  two A fr ic a n  c o u n t r ie s ,  a re  b e g in n in g  to  lo o k  in t o  th e  m a t te r  and 

a re  c o - o p e r a t in g  in  such in -d e p th  e v a lu a t io n  e x e r c i s e s .  Y e t ,  on th e  w hole 

i t  may be t ru e  t o  say th a t  most r e c ip ie n t s  have y e t  t o  a s s e s s  t h e i r  

e x p e r ie n c e  w ith  e x t e r n a l  a s s is ta n c e .

3. I t  i s  hoped th a t  a d is c u s s io n  o f  th e  r o l e  o f  e x t e r n a l  a s s is ta n c e  

w i l l  be th e  p re lu d e  t o  in t e n s iv e  a n a ly ses  in  A f r i c a  o f  th e  manner in  which  

th e se  o p e ra t io n s  have b een  conducted  in  th e  p a s t ,  and t o  th e  fo rm u la t io n

o f  a c l e a r  s t r a t e g y  by each  A fr ic a n  c o u n try  in  n e g o t ia t in g  and im p lem en tin g  

e x t e r n a l  a s s is ta n c e  program m es, p a r t i c u la r l y  in  th e  f i e l d  o f  in d u s t r ia l  

te c h n o lo g y .

4. The sou rces  o f  e x t e r n a l  a s s is ta n c e  a re  w e ll-k n ow n . I t  comes in t e r  a l i a  

from  in t e r n a t io n a l  a g e n c ie s ;  r e g io n a l  g rou p in gs  o f  d o n o rs , f o r  exam ple th e  

European Econom ic Community; donor c o u n t r ie s ;  p r iv a t e  sou rces  ( f i r m s ,  

v o lu n ta ry  a g e n c ie s )  as w e l l  as from  n on -govern m en ta l o r g a n iz a t io n s .

A f r i c a  tod ay  r e c e iv e s  e x t e r n a l  a s s is ta n c e  from  a la r g e  number o f  such 

so u rc e s . There i s  no w e ll-d ocu m en ted  re c o rd  o f  th e  amount o f  such a s s is ta n c e  

o v e r  a s p e c i f i c  p e r io d  o f  t im e , o r  o f  i t s  t y p e s ,  o b je c t i v e s  o r  s e c to r s
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fo r which it  was given. Whatever information which can be pieced together

► comes from the donors, fo r  example, UH agencies, programmes and funds;

organizations such as the Organization fo r Economic Co-operation and 

Development and the European Economic Community, governments or non

governmental organizations. It  i s ,  however, true to say that external •
\

assistance has played an important role in the overall development of 

African countries and has helped progress in a number of areas and that 

more assistance is  needed.

5 . The modes of providing external assistance need not be dwelt upon

in great detail here, since they too are now well-known. I t  would, however, 

be useful to distinguish between the three main types which re fle ct the 

asymmetry between the donor and the recipient and which broadly cover the 

whole spectrum of current operations. At one end of the scale, there is  

the straightforward grant which meets an immediate need and which entails  

the minimal involvement of the recipient in implementation. At the other 

extreme, there are the co-operative programmes in which two partners share 

the responsibility for implementation and where d isparities  between their 

involvement are not pronounced. In between, there is  the assistance 

programme where the input from the donor helps to energize or enhance 

indigenous capability which has reached a minimum threshold of v ia b ility .

6. In discussing the role of technical assistance in strengthening 

industrial technology capab ilities  in a recipient country, the impact of 

other financial or technological transactions involving an "a id " component, 

tied or untied, grant, soft loan, credit fa c i l it ie s  etc. on indigenous 

technological capabilities w il l  have to be taken into consideration. These 

are important components in the recipient country's "im p lic it" technology 

policy and could well in h ib it, even though un-intentionally, the development 

of national technological c ap ab ilit ie s .-^

7 . F inally , there is sometimes a marked fa ilu re  on the part of the 

recipient country to assess accurately the total cost i t  is  incurring in the 

implementation of external assistance in any of the three main categories 

outlined in para. 5* There is  a rather naive assumption in this case

■ that there is "something for nothing". It  is now becoming more and more

realized that this is  fa r  from being the case and that the real cost to 

the recipient is  by no means insign ificant. This does not in any way

l/  See Action in the Field o f  Technology and Planning in A frica  
prepared for th is Symposium*

L
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■ b e l i t t le  th e  c o n t r ib u t io n  o r  need f o r  e x t e r n a l  a s s is t a n c e .  I t  i s  a 

rem in der th a t  u n le s s  th e  c o s t  i s  reckon ed  by th e  r e c i p i e n t ,  e x t e r n a l  

a s s is ta n c e  w i l l  n o t f u l f i l l  i t s  o b je c t iv e s  and m igh t even  have an a d verse  

e f f e c t .

AFRICAN EXPERIENCE WITH EXTERNAL ASSISTANCE

8. When c o lo n ia l  r u le  ended in  A f r i c a ,  most c o u n t r ie s  had a m in im al cad re

o f  edu ca ted  A fr ic a n s  who cou ld  take  o v e r  th e  main a d m in is t r a t io n  and
2/technical responsib ilities of an independent national government.—' The 

f ir s t  wave of technical assistance took the form of hastily-prepared  

"technical aid programmes" which entailed sending African nationals for  

education and train ing in the ex-colonial countries. These were, by 

necessity, service-oriented arrangements that had l i t t le  to do with the 

productive sector of the economy. As the administrative and service sectoi 

expanded from the capital to the rural periphery, the need fo r  more 

administrative cadres became even more pressing. Thus, educational fa c i l i t ie s  

were expanded at the primary and secondary leve ls and un iversities were 

established. These followed the established patterns set during the colonial 

period and were modelled on their educational establishments. In particu lar, 

most university curricula seem to have been designed to educate the é lite  

of the administrative and p o lit ica l establishment. Over two thirds of 

university students in A frica  were studying law and the humanities.-^

The few  s c i e n t i s t s  and e n g in e e r s  were in c r e a s in g ly  d ep lo y ed  in  th e  s e r v ic e  

and a d m in is t r a t iv e  s e c t o r  o f  th e  economy. Thus t e c h n o lo g ic a l  c a p a b i l i t y  

in  most A f r ic a n  c o u n tr ie s  was n o t d e v e lo p ed  t o  a g r e a t  e x t e n t .  T h is  h as , 

no doubt c o n t r ib u te d  s i g n i f i c a n t l y  t o  th e  prob lem  o f  t e c h n o lo g ic a l  

dependence in  A f r i c a .

9- External assistance in Africa has also gone into other fie ld s  and 

sectors of the economies of the African countries, fo r  example in building  

in frastructures, in agricu lture, health and education. Recently most 

donors have tended to adopt a policy based on a "basic needs" approach 

and to order the p rio r it ie s  of their assistance to African countries on 

this basis . Naural d isasters, particu larly  severe drought, have diverted

2/ See Industrial Technology Manpower in A frica  prepared for this 
Symposium.

3/ Ibid
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and dangers. While such assistance has been valuable, lim it® ! 

external assistance in developing technological capab ilities  ranged from 

the construction of build ings, to the supply of equipment and books, the 

granting of scholarships and the se.vices of experts. Although the number 

of people with local and overseas train ing continues to rise  over the 

years and several science and technology institutions have been set 

up with external assistance components, this does not seem to have 

contributed sign ifican tly , so fa r , in  the key areas of industrial technology. ~ 
A variety of factors have contributed to this state of a ffa ir s .  Some of 

these relate to the manner in which the role of external assistance has been 

conceived, either by the donor or the recipient, while others relate to the 

development strategy of the country as a whole and the ro le envisaged for  

technology imports from the industrialized countries. There are as yet not 

many examples in A frica  of analyses of the impact of external assistance on 

developing the technological capabilities of the recipient country. The 

general impression,based on evaluations of donor countries and on the present 

clearer understanding of the problem of building indigenous technological 

capabilities, is  that external assistance has mainly concentrated on 

"transferring*' rather than on "developing" technology. This is  understandable 

and in no way denigrates its  ro le . But in doing so, emphasis has been 

placed on the transfer of embodied technology, in the form of plant and 

equipment, rather than technological software and know-how. The equipment 

and products involved were, by necessity, those of the donor country and 

not those best suited to the needs o f the recipient. In general, the 

technology transferred and its  products has not always been appropriate.

This has no doubt produced quick results from the point of view of 

socio-economic improvement and growth. It  has also meant that the benefits 

of external assistance were rather short-lived and have not been of a 

cumulative character. Failure to maintain plant and equipment in working 

order; shortages of spare parts and raw materials and d if f ic u lt ie s  of 

adaptation to local working conditions are well-known causes of reduced 

benefits.

10. Another essential aspect of external assistance in A frica  seems

to be that identification  of the area and nature of external assistance has

been carried out mainly by the donor-, rather than by the recipients.

4/ See document Industrial Technology Institutions prepared 
for this Symposium.
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Although the role of foreign expertise in working out the deta ils  of an 

assistance programme should not he underestimated, i t  is  possible, or 

even lik e ly , that the donor may not be the best judge of the national goals 

or orders of p rio rity . In many cases, recipient countries have accepted, 

just as much as sought, external assistance programmes. While th is must 

have been of some value, the absence of a c lear order of national p r io r it ie s  

in seeking and accepting external assistance could lead to less than 

uptimum resu lts.

11. External assistance seems to be accepted in  sane cases in a rather 

haphazard manner depending on the in it ia t iv e s  of some donors or individuals 

in recipient countries, rather than on a national policy. In many cases 

assistance programmes are not well co-ordinated at the national leve l. 

Assistance programmes from d ifferent donors have been known to overlap

and to contradict. Few African countries channel a l l  assistance through 

a central mechanism which co-ordinates i t  and allocates the human and 

material resources called for as a counterpart contribution from the 

recipient.

12. As mentioned e a r lie r  there has been in A frica , as in many other 

parts of the world, no systematic e ffo rt  to analyse external assistance 

operations, to monitor them e ffec tive ly  or to assess, with reasonable 

accuracy, their to ta l cost to the recipient country and to provide resources 

fo r the purpose. This is  particu larly  important in A frica  in re lation  to 

the operations of private donors, whose a c tiv it ie s  have sometimes reflected  

a rather static  and limited view of appropriateness of technology.

13. There seems to have been very lim ited recourse in A frica  to external 

assistance from other African or third world countries, either in the 

hardware or the software form. While i t  may be understandable in the 

former, the fu l l  poten tia lities of the la tte r  do not seem to have been 

fu lly  u tilized . Education and train ing of personnel in other developing 

countries, as well as the exchange of information on technological 

development, in general, and the role of external assistance, in pa iticu lar, 

could bring immediate benefits to A frica  in build ing it s  technological 

capab ilities .
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A FRAMEWORK FOR ACTION

14- In outlining a suitable framework for action by the African countries 

for defining the ro le of external assistance in developing industrial 

technology it  should always be remembered that one of the declared objectives 

o f A frica  is  to achieve co llective se lf-re lian ce  in the fie ld  of industrial 

technology. The basic criterion  for judging a specific  programme o f external 

assistance should thus be its  contribution to the fu lfillm ent of this goal. 

Within this general orientation, more specific  and detailed c rite r ia  have 

to be developed.

A. Evaluation o f Past Experience with External Assistance

15* It is  high time African countries carried out a comprehensive and 

systematic analysis o f their own experience with external assistance as a 

whole and in the f ie ld  of technological development in particu lar. It is  

clear that assistance in building up a country's own capability  to develop 

and prosper u t i liz in g  its  own resources, and those from outside, in an 

optimum manner is  fa r more important in the long run than satisfy ing an 

urgent need mainly from foreign resources and in  a non-recurrent manner.

In-depth analysis of past experience could be carried out in co-operation with 

some donor countries. UNIDO, and other international and regional organiza

tions, have an important ro le to play here and may be called  upon to surport 

such thorough evaluation in  their f ie ld s  o f competence. One particular type 

of assistance which requires particular attention here is  that from private 

or voluntary sources.

16. Evaluation is  best carried out mainly by organizations and individuals 

not involved in previous or current assistance programmes. What is  needed 

is  a fresh outlook and a broad national view of the role of external assis

tance in national development, unfettered by current practices or accepted 

views. The experience and views o f those involved in assistance operations are 

of course essential and valuable inputs in such an exercise.

B. Clear Identification  of Needs from External Assistance

17* The areas, types and modes of external assistance are by necessity 

subject to negotiation and approval by both donor and recipient. Effective  

external assistance necessitates that the recipient have a c learly  formulated 

development strategy, national objectives, po lic ies and plans for implementation
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which identify  the gaps where external assistance o f one form or the other 

is  needed as well as the order of p rio rity  fo r such assistance. It  is  

essential for accomplishing the aims of external assistance that th is  

order o f p rio rity  is  adhered to . Accepting assistance in a low prio rity  

area before f i l l in g  the gaps in the higher p rio rity  area cannot contribute 

to national goals and objectives.

18. The low level in  identify ing needs that w ill  produce optimum economic, 

social and technological benefits from external asr stance is  a re flection  

of low technological capability . Attempts must be made by African countries 

to identify  p rio rity  areas for technological development and to consider the 

ways in which they can develop a b i l i t ie s  to assim ilate, adapt and improve 

technologies o f interest to their economic and social progress. The p rio rity  

sectors have already been identified  and approved by the African countries.

The p rio rity  actions and programmes in  developing technological capab ilities  

have been discussed in the working documents. There should now emerge a c lear 

picture of the needs in th is f ie ld  and o f their order o f p rio rity . With 

needs identified  on the basis o f their maximum contribution to national 

development, sources and forms o f external assistance that best match the needs 

can be approached and programmes negotiated on terms that are mutually bene

f ic ia l  to the recipient as well as the donor. In other words, a country 

must f i r s t  and foremost be fu l ly  aware o f it s  needs based on a re a lis t ic  

assessment of the internal situation and shop fo r assistance benefic ia l to 

the country on th is basis . In the past, projects conceived and implemented 

on the in itia tive  o f donors have tended to run into d if f ic u lt ie s  in  the end. 

Local participation in project conceptualisation, planning and execution 

w ill  definately increase capab ilities  in  recipient nations.

C. Improved Negotiating Capacity in Defining the Terms and Conditions

External assistance has been considered a w indfall by some recipients 

in  developing countries. Thus the d eta ils  o f o ffe rs  were not analysed 

care fu lly  and no serious attempt to negotiate conditions was made. Aid 

that t ie s  a l l  procurements in the donor country irrespective o f their cost 

competitiveness or external assistance that a llocates a sign ificant portion 

to foreign consultancy and advisors to the exclusion of national expertise 

may not be in the recipient’ s best in terest. It  may prove possible to obtain 

the advisory and consultancy services from a third world country having 

adequate experience in the type of work being undertaken. Such arrangements 

w ill increase local capacities and help build stronger capab ilities in the 

third world country whose advisors and consultants have been hired to do
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involving local consultants and R and D institutions in the design, 

implementation and development o f technology assistance packages. There 

are already some pioneering examples o f joint research and development 

act iv it ie s  involving individuals and institutions in the donor and 

recipient countries in co-operative elements of assistance programmes.

This could well be a very effective  means of developing local expertise 

and institutions and in  linking them in  an interactive manner with 

technological development and production.

P. Co-operation between Third World Countries

22. There is  need for countries and institutions in the third world to 

jo in  forces in order to strengthen their bargaining power and develop their  

autonomous sc ien tific  and technological capab ilities  and capacities in  a 

sp ir it  of collective se lf-re lian ce . Already in some countries co-operation  

between third world countries has produced very encouraging resu lts . Textile  

m ills, farm implement plants, sugar and bicycle factories designed and 

fabricated in th ird world countries have been b u ilt  in  other th ird  world 

countries. These operations have involved intensive train ing at the manage

ment as well as at medium and low leve ls of technical s k i l ls .  Results 

achieved in foundry and other metal working processes have been particu larly  

impressive. Such co-operative a c tiv it ie s  need to be promoted.

Concluding Remarks

23. External assistance has played and w ill  continue to play an important 

ro le  in  the technological development of A frica . The interest and determina

tion recently manifested in basing further development on c lear and integrated  

industrial technology po lic ies and plans, the actions and programmes in 

developing African manpower, institutions and information systems in industrial 

technology on the basis of at least major policy guidelines and a minimum

of integrated technology programmes should lead to a much clearer defin ition  

of the needs and p rio rity  areas and modes for external assistance.

24. In the absence of care fu lly  documented analysis on external assistance 

operations in strengthening African technological capab ilities, the above 

comments can only be o f a tentative nature. With inputs based on the 

experience and views o f the participants, the Symposium w ill be taking an impor 

tant step in formulating a well-defined and positive African strategy in  

optimizing the benefits of external assistance for technological development 

and in integrating it  e ffective ly  with national and regional endeavours in  

th is f ie ld .



-  23  ̂ -

the job. Negotiating s k i l ls  are in themselves not enough i f  the direction  

and purpose o f technology a c t iv it ie s  are unclear and are stated in  broad 

terms as has been the case in  many countries. It has often been argued 

that building technological capab ilities  i s  a slow and sometimes painful 

process. Thus the w illingness o f the donor to participate in the acquisi

tion o f s k i l ls  and "know-how", besides hardware, foreign expertise, or the 

mere expansion o f capacity should be deeply investigated. It is  to the 

mutual advantage of both doner and recipient that the assistance programmes 

include elements for close monitoring of the performance of acquired plant, 

equipment and products, for keeping them in good working order and 

adapting them, i f  necessary, to suit local conditions or supplies of raw 

materials. This enhances the image and credibility  o f the donor at an extra 

minimal cost, while maximising the benefits to the recipient over the largest 

possible period of time.

D. Detailed Information on the Donor’ s Motivations. Strengths and 
Limitations

20. Sound external assistance should be based on a c lear appreciation o f 

the motivations and objectives o f the donor. This would define the scope 

and nature o f assistance that could be expected from a donor and that would 

be in line with the goals and objectives o f  the recipient. More specifica lly , 

the rec ip ien t 's a b i l it y  to make a comparative assessment of technologies 

implies also greater access to information about technologies availab le  from 

the donor, their strengths and lim itations. This is  the only sound basis for 

an effective negotiating capacity on the donor's side. It c a lls , both for 

greater flows of information on the p o lit ic a l, social, economic, trade and 

technological standing o f the donor country and an a b i l it y  to analyse th is  

information and to u t i liz e  i t  e ffec tive ly  in negotiating the most mutually 

advantageous assistance package.^ Needless to say here, that knowledge of 

and information about the recipient country, which is  unfortunately not always 

comprehensive or up-to-date, is  a basic requirement fo r negotiating good 

assistance programmes.

E. Increased Emphasis on Software Components

21. The importance of transferring sk il ls  and "know-how" has already been 

emphasized on several occasions. Attempts should be made to extend the scope 

of external assistance programmes beyond Adequate tra in ing of nationals to

5/ See Action in  the F ield  of Industrial and Technological Information in 
Africa prepared for th is Symposium.
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THE HOLS OF UNIDO IN INDUSTRIAL TECHNOLOGY

BACKGROUND

1. A detailed document describing UHIDO's past ac tiv it ie s  and directions 

for future work in the f ie ld  o f strengthening the technological capabilities  

of developing countries vas presented to the Third General Conference of 

UNIDO, 21 January -  9 February 1980j /  This document Drovides information 

on the runge and scope o f UNIDO's involvement in the f ie ld  o f industrial 

technology.

2. The docwent proposed that, in addition to continuing the important 

prognoses already in itia ted , directions o f future UNIDO vork should be 

devoted prim arily to:

(a ) Generating a videspread movement designed to create avareness and 

mobilize interest and e ffo rt ;

(b ) Providing assistance to developing countries in planning and 

implementing the elements o f a framevork for national action;

(c ) Development o f human resources;

(d ) Development of technology, including both processes and equipment.

3. The deliberations o f the Third General Conference shoved uniform 

recognition o f the need to expand activ itie s  aimed at strengthening the 

technological capabilities o f the developing countries. The recommendations 

of that Conference and o f the Industrial Development Board, vhich considered 

the follov-up to that Conference at its  Fourteenth Session, have provided a 

basis for action by UNIDO vhich re flects a more comprehensive approach to 

technology.

1*. UNIDO has been cultive in several developing countries in the African

region, both in regard to technical assistance and promotional a c tiv it ie s :

for example, in the United Republic o f Cameroon, Ghana, N igeria and the

United Republic of Tanzania in the f ie ld  o f technology policy and planning;

in A lgeria  and Egypt concerning technology acquisition ; and in a number o f
2/countries in regard to institution building and tra in in g .— Programmes for 

the promotion o f metal production development units are under vay in several 

least developed countries o f A frica  and a programme for co-operation in the

1/ Strengthening o f Technological Capabilities o f Developing Countries:
The Role o f UNIDO (ID/C0NF.U/7).

2/ UNIDO's technical assistance to A frica  amounted to $ 17.3 m illion in 
1979 and is  anticipated to be $ 19.U m illion in 1980.



f ie ld  o f  sm all-scale industry has been in itia ted  in Egypt and Kenya. In 

addition, ifnlDO has assisted eoergiug regional organizations such as the 

African Association o f Industrial Technology Organizations (AAITO), and the 

African Regional Centre fo r Technology (ARCT).

5. In keeping with this trend o f assistance to the African region and in the 

ligh t o f the importance attached by the UNIDO secretariat to the African  

Development Decade, many o f the activ ities  which w i l l  be undertaken by the 

secretariat in future are envisaged to be sp ec ific a lly  relevant to African  

countries and conditions.

6. Directions o f future action

(a ) Further ac tiv it ie s  under the Co-operative Programme o f Action on

Appropriate Industrial Technology, including the mobilization o f interest

and e ffo rt  and the organization o f further meetings like  the International

Forum on Appropriate Industrial Technology, Hew Delhi;
3/(b } Further ac tiv it ie s  under IHTIB^ , to the extent resources permit;

(c ) Programmes fo r strengthening the technological capabilities o f  the 

developing countries, in particu lar capab ilities  related to the negotiation 

and acquisition o f technology;

(d ) Programmes o f assistance to , and co-operation with, regional centres 

fo r technology tran sfer, in order that those centres might provide, at 

the regional le v e l, natural links for INTIB and other UNIDO activ ities

in the f ie ld  o f  industrial technology;

(e ) Programmes o f technical assistance, to be rendered at the request 

o f the countries concerned, to support national action for industrial 

technology, special attention being given to  the least developed countries;

( f )  Programmes for the identification  and greater use o f the technologies, 

as w ell as the technological expertise and c ap a b ilit ie s , o f developing 

countries;

(g ) Further promotion o f technological co-operation among developing 

countries, keeping particu larly  in view the recommendations o f the 

Round Table M in isteria l Meeting o f the Ministers of Industry, held at 

New Delhi in January 1977, and the Istanbul Declaration;

(h ) Promotion o f ,  and assistance to "centres o f excellence" or 

specialized centres for technological co-operation;

( i )  Promotion o f networking and co-operation among industrial and 

technological institutions at national, regional and interregional leve ls ;
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3/ S—  ID/B/2U1
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( j )  Preparation of technology perspectives in  important industrial 

sectors and monitoring of technological breakthroughs fo r  the benefit 

of the developing countries;

(k ) Preparation of portfo lios of R and D projects and the promotion 

of the implementation of those projects;

( l )  Support on technological aspects to follow -up a c tiv it ie s  of the 

meetings organized by the System of Consultations;

(m) Preparatory work fo r  a global consultation on industrial technology.^/

(n ) Promotion of technology transfer in  the redeployment process, and 

the further development of technology sc transferred;

(o ) Promotion of research and dissemination of information on nnergy- 

related technologies;

(p ) Participation in the formulation and implementation of projects 

financed from the United Rations Interim Fund fo r  Science and Technology 

fo r  Development;

(q ) Strengthening UHIDO as an executing agency in the f ie ld  of industrial 

technology and its  co-ordinating role within the United Rations system

in th is f ie ld .

7. In a few cases, the programmes basica lly  ca ll fo r  further development 

of ongoing a c tiv it ie s , while others ca ll fo r  new in it ia t iv e s^/  Implementation 

of these programmes involves the mobilization of interest and e ffort in  a 

substained manner, at the international, regional and national leve ls .

UNIDO intends to pursue systematically further avenues fo r  e ffective co

co-operation not only wich national governments, but also  with regional 

organizations and other United Nations agencies, as well as public and 

private enterprises, governmental and non-govemmental organizations.

h/ See New Delhi Plan of Action, ID/CONF.4/CRP 16/Add.1, Section I I I ,

C.(f ).
*?/ As regards actions taken since the Third General Conference o f UNIDO, 

see Follow-up o f the Decisions and Recomnendations o f the Third General 
Conference o f UNIDO (lû/B/C.3/l00/Aàd.l).
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8. The issue and tasks involved in strengthening the technological 

capab ilities o f developing countries have by nov been v e il recognized.

A stage has been reached vhere integrated programmes o f action o f  

su ffic ien t scope to make a decisive impact on the technological 

development of the African countries must be dravn up and carried  

out. This ca lls  for a programme-oriented approach. The Symposium may 

vish to provide guidance on the future course o f UNIDO programmes as 

outlined in this document and in ID/C0NF.l*/7 vith particular reference to 

African needs.

9. Resources both from existing national and international sources,

and from the Interim Fund for Science and Technology v i l l  be needed. Just 

as developing countries v i l l  have to devote a larger percentage o f their  

GNP to the development o f their technological c ap ab ilit ie s , so also a 

larger percentage of the resources of the United Nations system and the 

international community, including those arising  from other b ila te ra l  

and m ultilateral arrangements, v i l l  have to be devoted to the task o f 

strengthening national technological capab ilities o f developing countries.

10. UNIDO has co-operated in the past vith  many African countries 

in several programmes in industrial technology. It has maintained close 

relations vith  the Economic Commission for A frica  (ECA), including the 

ECA/UNIDO Industry Division. It  has kept close relations v ith  the African  

Regional Technology Centre (ARTC), provided expert assistance to it  and v i l l  

continue to support its  vork. UNIDO vorks also in close co-operation vith  

the Organization o f African Unity (OAU) vithin the framevork o f the Memorandum 

of Understanding signed in Monrovia during the Sixteenth Assembly o f OAU Heads 

of State and Governments. The action programmes recommended by the Joint 

0AU/UNID0 Symposium on Industrial Technology for Africa v i l l  further enhance 

UNIDO's ro le in supporting the e ffo rts  o f  A frica  in developing capab ilities  

in the f ie ld  o f industrial technology.
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