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EXECUTIVE SUMMARY 

1. The African Heads of State and Government, in adopting the Lag~s Plan of 
Action for economic development, were unequivocal in agreeing upon meas~res to 
ensure the development of an adequate science and technology base and the 
appropriate application of science and technology in spearheading economic 
development. The Lagos Plan of Action therefore emphasizes the paramount 
importance of systematic and integrated development and the use of science and 
technology by the countries of Africa in order to accelerate their self­
reliant development p~ocess with a view to raising the standard of living of 
its peoples complementary with the resource endowments of the continent. In 
the contemporary society, the level of development of science and technology 
is coomensur&te with its level of industrialization. The underdevelopment of 
the African continent therefore reflects the underdevelopment of its science 
and technology base and, consequently, its level of industrialization. 

2. An important outcome of this historic conference, therefore, would be to 
advance and recommend actions on the most appropriate manner in which the 
chapter on science and technology in the Lagos Plan of Action could be 
translated ·,to practical measures and programmes. In order to assist the 
conference in this task, UNIDO has prepared, for its consideratio .. , this paper 
on "Strengthening the &cientific and technological capabilities in African 
countries for industrial development". The paper is in three ~hapters, 
namely: introduction; proposed framework of action for strengthening 
scienti!ic and technological capabilities in African countries for industrial 
development; and conclusion. 

Introduction 

3. In the introduction {chapter I) it is noted that, in African countries, 
the significant role of scien~e and technology in economic and industr~al 
development has not always been fully emphasized. The role of science and 
technology as the vehicle for economic and industrial development is 
comprehensively analysed. In precise terms, the application ot science and 
technology for industriai development is appreciated as a means to an end, the 
end being the attainment of the development goals of each country. In Africa, 
therefore, the applicati~n of science and technology would have to combine 
access to and the application of modern and forei~n technologies with the use 
of irdigenous technologies, especially those more suited to the small- and 
medium-scale industrial sector. 

4. It is only with the abo~e reoriented pattern that science and technology 
can make a meaningful contribution to accelerated industrial growth ~onsistent 
with the overall development goals and the attainment of the Lima target of at 
least 2 per cent of the contribution by African countries to world industrial 
production by the year 2000. There is thus a vital need for integrating 
science and technology in economic and social develo?ment through linkages 
with development goals as well as the development of effective mechanisms to 
promote the development and utilization of sc,2nce and technology. 

5. Because of its low level of development and )nad~quacy of the requisite 
infrastructure, particularly human resources, the development and applicatio~1 
of science and technology for socio-ecoriomic development has encountered 
numerous problems in Africa~ countries. The most important of such problems 
include: the lack of a well developed industrial environment; lack of well 
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defined national technology policies and plans; underdeveloped national 
machineries and institutions for industrial and technological researcn and 
development and for the selection, acquisition and tran~fer of industrial 
technology; inadequate financial r2sources; underdeveloped technological 
manpowe~; and lack of suitable industrial and technological information. 

Proposed framework of action for strengthening the 
scientific and technological capabilities in African countries 

for industrial development 

6. In chapter II of the paper, proposals are advanced for a framework of 
action for strengthening scientific and technological capabilities in African 
countries for industrial development. At tne national level, such a framework 
is aimed at enhancing the ability of the country to exercise a grealer control 
over its industiial and economic development. It is considered desir3ble and 
indeed very urgent for each African country to elaborate a science and 
technology action plan not only at the national level, but also at the 
subregional and regional levels within the s~irit of intra-African 
co-6peration. In this regard, cross-references are rnade to jocument 
ODG.4(SPEC.) entitled "ilevelopment of human resources for industrialization in 
Africa" and document ODG.5(SPEC.) entitled "Accelerated develorment of 
indigenous entrepreneurial cao3bilities for small- ~ •• ~ medium-scale industries 
in Africa". 

7. In elaborating the action plan, pa~ticular attention needs to be accorded 
to national machineries and institutions for tne developmP.nt, selection, 
acquisition and regulation of technology; industrial and technological 
information; and establishment of technological institutional linkages 
including, in particular, linkage with the business community. The framework 
of action also underlines the fundamental importance of the contribution from 
the international conununity, through co-ope~ation with other developing and 
developed countries as well as with international organizations in its 
implementation. In respect of co-operation with other developing countries, 
such co-operation could involve the sha:cing of industrial and technological 
information and services as well as joint negotiations and acquisition of 
technology. Co-operation with developed countries is expected to result in 
the liberalization of technological transfer at the enterprise level, and 
increased flow of technology to African .:ountries. 

8. It is expected that the full implementation of the progranune of action 
would greatly contribute towards increasing the efficiency of the African 
economy; accelerating the pace of industria~ization on the continent, thereby 
increasing its share in world manufactured products; cutting down on the 
dependence of individual countries on foreign technologies; optimizing the 
utilization ~f funds invested for science and techn~logy dev~lopment; and to 
reducing the enormous amount of the foreign debt of Afric&n countries. 

~. With refereace to the role of the international organizations in 
assistir.~ the African countries ir. tht! irnplemr.ntation of ·~he programoe of 
action, t:~e organizations of the United Natiorts system, especially, UNIDO, 
UNESCO. UN~TAD and 11.0, have vital roles to pl&y. Or. the part of UNIOO, based 
on varioue mandates and responsibilities assigned to it throuzh its 
legisla~ive authori~ies, UNlDO has a well defined prog~amme in s~pport of th~ 
effo~ts of the African countries in the development and utilization of science 
an~ technological c~pabilit{es for industrial <levelopment. Such manrlates have 
been further ~rnanced with the pro·;lamation of the lnduatr.idl Development 
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Decade for Africa (IDDA) which gave UNI!>O the prime responsibility tor 
monitoring and providing technical assistance to the African countries in the 
elaboration and implementation of their programme for the Oecade. 

10. The UNIDO co-operative programme of action on appropriate indus~:~ial 
technology also provides an important contribution to the African countries in 
developing capabilities aud capacities in the various subsectors of industrial 
technology. The important objective of the UNIDO programme, apart from 
implementing specific activities, is the consolidation of efforts in this 
field and the mobilization of interest on a world-wide s~ale in support of the 
endeavours of Afri~an countries and organizations. 

11. The major activities of UNIDO relating to the development and utilization 
of scientific and technological capabilities encompass assistance to African 
countries in areas such as: formulation and implementation of technology 
policies, plans and programmes; strengthening of existing and establishment of 
new technological institutions and centres of excellence at all levels; 
provision of technological information relating, in particular, to the 
selection, acquisition and adaptation of industrial tech,;ology and to tne 
development and commercialization of indi~enous te(:hnologies for pract~~al 
application in industrial development; ~nd promotion of technological 
co-operation not only among Afric~n countries but also between them and the 
developed as well as other developing countries. 

12. An issue of critical importance, treated in this chapter of the paper 
pertains to the strategy for the implementation of the framework ~f action. 
In this connection, a very pragmatic and realistic approach based on a careful 
assessment and selection of pr.Jrity actions to ~e carried out on the short-, 
medium- and long-term basis is proposed along with concrete suggestions for 
mobilizing financial resources for its implementation. Urgency in addressing 
the problems of developing scientific and technological capabilities for 
industrial development in Africa is underlined, and the proposed framework of 
action as well as the strategy for its implementation should pave tn~ way and 
lay a solid foundation for the effective developmen• and utilization of the 
scientific and technological capabi.lities required for .'lttaining the 
objectives of self-reliant and self-sustained development in Africa. 

Con.: l us ion 

13. In the concluding chapter III, it is appreciated that the task facing the 
Africa~ countries in the development and effective utilization of scient~fic 
and technological capabilities for industrial development is tremendous. 
Afric3n countries and or~aniz~tions are called upon to accord an appropriate 
amount of resources, both financial and human, to this endeavour. At the 
subregional and regional levels, there is an urgent need to pool resources 
together and to translate, in practical ~eras, the spirit of solidarity 
emphasized in the various declarations and r~·solutions adopted by African 
leaders on the economic and social development of the continent. There is a 
need to intensify industrial and technological co-operation among African 
countries as well as with other developing anJ df;veloped countries. The role 
of the international organizations in assisting the African countries to 
devei.op their scientific and technological capabilities for £,1dustrial and 
economic development need to be intensified. In this regard, the special role 
of UNIDO in assisting African countries and organizations in this importar.t 
fieli is emphasized. 
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I. INTllODUCTIOH 

A. Rolt of science and technology in 
economic and industrial developm.ent 

l. lbe application of science and technology for industrial development is a 
means to an end~ the end being the development goals of each country and, in 
particular, the acceieration of economic development. lbis is emphasized in 
the Lagos Plan of Action, the programae for the Industrial Development Decade 
for Africa (IDDA), Africa's Priority Programme for Economic Recovery 
(1186-1990) and the United Nations Programme of Action for African ~conomic 
Recovery and Development (1986-1990). All these programmes highlight the fact 
that to achieve overall develo,aent goals, the pattern of industrial growtn in 
African countries would have to combine a rapidly growing modern industrial 
sector, side by side with a sound and efficient decentralized industrial 
sector. Concomitantly, the application of science and technology would have 
to combine the access to and the applicatiou of modern and large-scale 
technologies, with the use (after upgrading, if need be) of technologies more 
auited to the requirements of the decentralized industrial sector. Only with 
such a reoriented pattern can science and technology make a meaningful 
contribution to the accelerated industrial growth consistent with overall 
development goals and the achievement of the Lima target of at least 2 per 
cent world industrial growth to be attained by the African countries by the 
year 2000. 

2. lbus the vital need for integrating science and technology in economic 
and social development through linkages with development goals is, in a sense, 
llklre important and fundamental than the mere: consideration of m'~chanisms to be 
employed to promote development of science and technology. A key element in 
the process of integrating science and technology with industrial develo(>lllent 
ia the stimulation of interest and the sensitiz~tion of all partners and 
decision-makers in the process of industrial development. It is only through 
such integration, both conceptually and in practical terms, that the 
application of science and technology can make the most effective contribution 
to industrial and economic development. 

3. lbe application of science and technology for development is not only to 
be derived from national development goals but also has to be matched with th~ 
resource endowments of the countrJ. Science and technology is in fact not 
applied in isolation but as part of the performance: of an economic activity 
that contributes to development. In such an activity, say industrial 
development, science and technology are again applied not alone but matching 
with investment, skills, reaources and other related factors. In other words, 
the application of science and technology cannot be divorced from the total 
process of industrial development. 

B. Inter-relationship between science and technology industry 

4. Perhaps no other single branch of economic activity influences or gets 
infiuenced by science and technology more than industry. Industrial 
development often paves the way for the inital scientific and techn~logical 
development of a country and thus contributes to the development of scientific 
and technological skills. Furthermore, the application of scie~ce and 
technology in other sectors often requires the manufact~re of products on an 
industrial scale and may determine the technology to be adopted for such 
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man~facture. It also affects the pattern of industrial development, the 
cent1·e piece of the develra>ment process, hence, the pattern of overall social 
and econo~ic development. 

5. It is only within the framework of the above basic considerations that 
science and technology can be applied realistically and effectively. To 
promote such 2?plication, three major elements are therefore of particular 
importance for national and international action. First, the linkage of 
s'ience and technolo~y to industrial dev~lopment, and through industrial 
development to nverall development goals, will be &uccessful only in the 
context of the formulation of relevant policy measures by the national 
GovernmEmts; science and technology polLcy and planning therefore become 
important factors. Second, the development of scientific and technological 
capabilit~es in each country is a prerequisite for the selection, acquisition, 
adaptation, absorption or development of technology. lbis involves, among 
other thing&, the building up of technological institutions and the training 
of industr•al and technological manpower. lbe third element is the 
appropriate choice of technology, since inapprop·=.·iate choice will not only be 
expensive ~~t will also distort the pattern of development. 

6. Industrialization and the development and acquisition of technology is 
increasingly proceeding at a faster pace, but mostly through foreign 
collaboratio::, involving importation of lrnow-how and turnkey projects; thus 
control, direction and application of technology has remained largely with the 
sources of supply. Viewed historically, the problems of technology 
acquisition have remained, in P.ssence, the same as during the past decades, 
when the African countries embarked on the process of industrialization. Such 
attempts have not generated satisfactory results due largely to the gross 
shortage of indigenous technological ~apabilities and productive capacities. 

7. 'Ole devel~ped countri~~, on the other hand, control the finance and the 
technology needed by the African countries as well as the access of the 
products of such countri~s to their markets. Furthermore, their technologies 
were developed essentially for their own use and are therefore not always 
relevant to the situation in African countries. It has therefore been 
recognized that the pattern of industrialization in the African countries 
could not simply be an imitation of that of the developed countries but a 
total readjustment to their needs and priorities while preserving the cultural 
identity of their societies. 

8. While it is impracticable to adopt a uniform model of industrial 
development for all African countries, since great diversity exists among the:n 
not only in their stage of development but also in their nat~ral and human 
resource endowments, a pattern of industrial growth need6 to be conceived 
along with appropriate lines of technological development that could be 
adapted to the specific needs of individual countries. Emphasis needs to be 
placed on long-term measures and, in particular, on science education and the 
development of human resources. Political coDDitments are needed on the part 
of Governmentr. 'Ole African countries could benefit considerably through 
collective self-reliance and global co-operation. Multilateral aid, in 
particular from the Uni~ed Nations system, could be an important means of 
helping the developing countries. 
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C. Problems encountered in African countries in the development 
and utilization of science and technology for in~ustrial development 

9. The most critical constraint in African countries to the development and 
effective utilization of science and technology for economic and industrial 
development is the gross shortage of scientific and technological capabilities 
not only in terms of quantity but also in terms of diversity and level of 
competence. There are shortages of persons who combine engineering and 
agricultural expertise with managerial skills, industrial designers, 
production and process engineers, engineering draughtsmen, food technologists, 
quality control personnel, management accountants - to name only a few cadres. 

10. The establishment of training programmes for personnel engaged in 
scientific and technological activities in most African countries has been 
grossly insufficient, in ~erms of number and variety, to adequately meet the 
wide range of national requirements. The present educational systems do not 
provide for a suitable development for technologists. In the area of 
high-level professional personnel, for example, training progranmes in 
engineering have adhered to the tradition of producing civil, mechanical and 
electrical engineers. Universities have not taken practical measures to 
diversify their course options so as to reflect the actual needs of the 
economy. With regard to the training of teci.~icians, many African coun~ries 
do not have adequate training facilities. This has resulted in shortagF~ of 
technical personnel, who are r~~uired especially for industrial product~on, 
quality control and for the installation, smooth operation and mainte~ance of 
industrial machinery and equipment. 

11. In many countries officials who do not possess suitable qualifications 
have ~een placed in positions where they make policy decisions which have 
far-reaching repercussions on the attainment of national programmes for the 
development of scientific and technological capabilities. This has 
contributed to the problems related to the low social status, salary ~nd 
compensation schemes accorded to personnel engaged in scientific and 
technological activities. While some steps have been taken in a number of 
African countries to remedy the situation, only very few have achieved any 
degree of success. The limited number of technological personnel, especially 
the high-level ones, therefore, continue to migrate, either to the indust:ial 
and the business communit~es, or worse still, to other countries, particularly 
industrialized ones, where better conditions exist. 

12. The major problems currently being experienced by the African countries 
in the developmer.t and effective utilization of scientific and technological 
capabilities for industrial development relate mainly to the lack of a well 
developed industrial environment; lack of well defined national technology 
policies and plans; underdeveloped national machineries and institutions for 
industrial and technological research and develcpment; under~eveloped national 
machineries and institutions for the selection, evaluation, acquisition and 
transfer of industrial technology; inadequate allocation of funds; and lack of 
suitable industrial and ~echnological information. 

Lack of a well developed industrial environment 

13. In most African countries, industrial developmer.t is still part of an 
imported culture. The local business community still needs to be 
fundamentally oriented towards the particularities of such a culture. The 
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industrial environment is therefore generally still at an embryonic stage 
without sufficient facilities such as fiscal and tax incentives, energy and 
physical infrastructure, qualified technical manpower and technolo&ical 
information, to encoura~e investment by entreprene~rs. In most African 
countries, therefore, th~ e~tablishment of industries has lo~gely been in tne 
hands of f~reigners who generally have set up industries employing tneir own 
technologies and managers. In this regard, measures to accelerate the 
development of indigenous entrepreneurial capabilities for small- and 
medium-scale industries in Africa are advanced in document ODG.5(SPEC.) 
entitled "Accelerated development of indigenous entcepreneurial capabilities 
for small- and medium-scale industries in i\frica". 

Lack of well defined national science and technology policies and plans 

14. If scientific and technological ca~abilities are to play a significant 
role i~ the iadustrial and economic development of a country, tneir 
development mu3t be integrated within the country's planning policy. A viable 
correlatioa must be instituted between development planning and scientific and 
technological capabilities. There is generally a lack of clearly defined and 
adequate national policies and legislation covering all aspects of the 
developme~t of scientific and technological capabilities. Althougn a number 
of African couhtries have attempted to develop national science and technology 
policies, only very few have achieved success in their implementation. Tnis 
is largely due to the fact that very littl~ attention na~ so far been paid to 
the preparation of science and technology plans and programmes as well as the 
development of the required technological capabilities. The absence of such 
plans and programmes poses great difficulties in the development of requisite 
capabilities for the development or acquisition of appropriate technologies 
requi~ed for industri~l and economic development. 

Inadequate cegu]a~ion of technology flows 

15. In spite of recent recognition in a number of African countries of the 
need to introduce governmental regulation in respect ~f the inflow of foreign 
technology in their countries, the situation is, in general, still very weak. 
Regulation of te~hnology contracts is practised only in a few Afr~can 
countries, mainly where a significant level of industrialization has been 
achieved. The usual approach has been to entrust this responsibility to an 
agency wir.hin one of the governmentai departments. In some cases, the agency 
responsible for screening technology agreements is also responsible for 
scru~inizing foreign investment proposals, while in a few other countries 
national registries for technology or similar screening and regietering 
agencies have been set up 3eparately for this purpose. The majority of 
African countries do not have much of these regulatory machineries. Even 
where they exist, such regulation has, by and large, tended to be exercised 
only in relatively limited aspects. In practically all cases there is a gross 
deficiency of the scientific and technological capabilities required to 
provide a back-up for regulating technology dev~lopment, acquisition and 
utilization. 
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Underdeveloped national machineries and institutions for industrial and 
technological research and development 

16. Interwoven with the problems arising from the lack of well defined 
national science and technology policies ~nd plans is the lack of a suitable 
national institutional machinery to ensure the proper co-ordination and 
effective development use of local scientists and technological capabilities 
in industrial and ecGnomic development. This has given rise to a great deal 
of duplication of national resources such as the establishment of new 
scientific and technological institutions to undertake tasks already accorded 
to existing ones. 

17. Also related to this problem is the lack of a national mechanism in 
practically all African countries for the commercialization of scientific and 
technological research and development results. Such a mechanism sh9uld 
include appropriate institutional arrangements for the development and 
couaercialization of local technologies, as well as the creation of the 
required capabilities for the diffusion, absorption and upgrading of not only 
locally developed technologies b1t also of imported ones. 

18. In connection with the above, it may be noted that scientific and 
technological institutions in most African countri~s have emerged, with some 
exceptions, only within the last few dec~des. These institutions cover a wide 
variety of areas such as multipurpose and specialized technological research, 
standardization and quality ~ontrol, industrial information, engineering 
design, patents, regulation of imported technology; inJustrial management; and 
consultancy and training. While some of these institutions fulfil important 
functions, in most African countries, where they exist, their contribution to 
industrial and economic development is still limited. This is because the 
establishment of scientific and technological institutions in most African 
countries has not always been planned to respond to national needs identified 
withjn the context of national policie~ and plans. In some countries they 
were established initially as subsidiaries or departments of larger 
institutions to respond to specific needs of foreign countries and their 
enterprises. With the advent of independence and with the reorientation of 
scientific and industrial activities towards achieving national goals, it has 
been found difficult to put some of these institutions into mea~ingful use, 
even to change, combine or phase out some of them, especially ttlose whose 
establishment was politically motivated. 

19. Most of the difficulties which existing science and technological 
institutions fac'! relate to problems of organization, management, recruitment 
of competent staff and marketing of ~heir services. They have r-~~~n not been 
accorded the financial and operational autonomy necessary to facilitate their 
work. Several of them are operated as, or like, departments of Government 
ministries. As a result, there is generally a great uader-utilization of the 
existing scientifc and technological institutions, especially by the 
Government, the business c0111DUnity and industry. Tbjs problem is essentially 
caused ~J a lack of confidence in those institutions whose involvement in 
industrial and economic activities is generally based on their "track re~ord" 
and the level of their past success, thereby not providing them a fair 'nance 
to prove their worth on important projec:s. 
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Underdeveloped national machineries and institutions for the selection, 
evaluation, acquisition and transfer of industrial technology 

20. In their efforts to industrialize, African ~ountries will continue to 
rely heavily on imports of technology, almost wholly, from developed 
countries. The implications of such imports extend far beyond those of the 
discrete individual transactions that occur between the enterprises 
concerned. It is estimated that technology imports by the developing 
countries, in termr- of fees, royalties and other payments for technical 
know-how and specialized services, increased from around $1,000 million in 
1975 to over $6,000 million by 1985. This constituted about 15 per cent of 
the total trade in technology, which was in the order of $40,000 million in 
1985. 

21. In spite of their dependence on foreign technologies for industrial and 
economic development, the Afr~.can countries, on the whole, lack the machinery 
and institutions for the sel .cion, evaluation and acquisition of ind~strial 
technology. They are therefore generally in a weak negotiating position due 
mainly to their lack of sufficient and precise information on various aspects 
of technology transfer such as: sources of available and alternative 
technologies; available indigenous technologies; level of research and 
dev~-opment of those technologies; comparable information on financial, legal 
and technical conditions of transfer of technology agreements; information on 
foreign companies and donors of the technologies, particularly the 
multinationals; and information on recent developments in international 
licensing, patents and trade mark laws, compulsory licensing, etc. This has, 
in most instances, resulted in excessive payments, restrictive and tie-in 
clauses, and grant back provisions, just to mention a few of the unfavourable 
terms. 

22. The African countries are particularly deficient in the machinery for the 
development of capacities and capabilities for the absorption and upgrading of 
the technology related to large turnkey projects which essentially involve the 
purchase of off-the-shelf technology and know-bow. This involves tre 
selection and proper use of technology from the existing "technology shelf", 
an act which requires technological capabilities of the same general order as 
the act of creating new technology. To negotiate with machinery salesmen and 
select the most economical and advantageous equipment, to purchase process 
technology on equitable terms and conditions; to examine tenders for 
development project; to enter into various licensing arrangements; to evaluate 
project proposals associated with a given technology; to negotiate effectively 
with foreign investors; or to be familiar with the various aspects of 
industrial property - these are but some of the complex acts involved in 
selecting technology from existing processes which require a high degree of 
national technological capacity usually not available in developing countries 
in sufficient quantity. 

Inadequate allocation and utilization of financial resources 

23. It has been observed that while African countries have invested 
significant amounts of funds from both local and external sources in the 
establishment of investment projects, especially in the industrial sector, 
only very small, almost insignificant funds have been allocated for the 
development of the necessary national scientific and technological capacities 
and institutions to ensure not only a smooth operation of those projects but 
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also their backward integration for econoaic development. 'Die problems of 
financing science and technology activities is directly and mostly related to 
the financing of scientific and technological institutions. In this regard, 
it is generally known that once the initial funds have been allocated for the 
establishment of these institutions, they generally run into financial 
problems, after the initial period of their establislulent. 'Dlese problems are 
closely related to the degree of utilization of their services, especially 
vis-l-vis those provided by foreign institutions. In this connection, it is 
to be noted that the long-tera investaent required for the development of 
science and technology, although recognized by decision~ers in African 
countries, has not been reflected in the national budgetary allocations in the 
1114gnitude that is compatible with the role its results are expected to play on 
che development of the national econc.y. 

24. While many African Gcwernaents are increasingly allocating more funds 
frOlll their national budgets for the development of science me! technology, it 
bas however been noted that, in spite of these investaents, the returns have 
often not been coaaensurate with the needs and requirements of the countries. 
A closer examination of the reasons for this reveals, aaong other factors, 
that there has been an iabalance in the allocation of financial resources 
among the major components of science and technology development progr-es. 
In most countries, such financing has concentrated largely on the development 
of the physical infrastructure, e.g. buildings for various institutions. Ouly 
a small proportion of the resources has been allocated to the developaent of 
science and technology education and training progr .... es, training of 
instructors, fellowships, laboratory equipment and instruments, acquisition or 
development of training/learning facilities and aids; and student welfare. 

25. The subject of financial resources for the development of science and 
technology needs to be seen from the point of view of real investment 
(teachers and instructors, teaching/learning aids, equipment, educational 
materials, buildings). A c~rsory examination of the number of nationals of 
African countries who are likely to need education and training in general, 
and in some specific sectors in particular, reveals the fact that only a small 
percentage of them have the opportunity to be educated and trained in 
developed countries. 'Dlis is due to the limited capacity in the developed 
countries, especially when account is taken of their own neP.ds. Furthermore, 
the curricula of training institutions in developed countries are increasingly 
becoming inappropriate for the current needs of African countries since these 
curricula are being adjusted to developments in new and advanced technologies. 

26. The cost of science and technolocy education and training in the 
developed countries, especially of non-nationals, is rapidly mounting. Even 
if, in some way, the capacity limitation were to be avoided, the cost factor 
could not be overcome. There is also the problem of "brain drain" from the 
African countries since highly qualified graduates and trainees opt to remain 
in the developed countries. The rapid developnaent of capital/labour 
substituting technologies in the developed countries has necessitated the 
replacement of certain categories of human industrial skills by machines. 
This has brought about a major adjustment in the structure and content of 
education progra11111es in the developed countries, making them less relevant to 
the needs of African countries. Furthermore, there is an increasing 
reluctance by industry in developed countries to take in trainees in 
specialized fields from abroad due to the need to protect confidential 
information. 
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27. Finally, it should be noted that only a vP.ry aaall proportion of the 
workiog population in each African counti.-y can be trained •broad. Their 
illpact will thus depend on the ways in which they are selected and the ways in 
which they are deployed. Tbese considerations lead to the conclusion that if 
the -:aeeds of the African countries, in respect of science and "technology 
development, are to be aet, the bulk of science and technology education and 
training, especially for engineers, technologists, industrial managers, floor 
supervisors and workshop operators, will have to be carried out in the African 
countries the1111elves. They have no alternative but to C•>nsi~er bow this can 
be done very rapidly and at e low cost. Furtheraore, past experience clearly 
shows that the people trained abroad tend to find it difficult to fit into the 
local envirooaent on their return. Even where such foreign training is 
envisaged, the priority areas of training have to be deterained and the 
countries chosen should have competence in those areas for training. 
Otherwise, the lli. ... tch between foreign training ana local needs would 
continue, leading to further "brain drain". 

Lack of suitable science and technology information systems 

28. the effective utilization of science and technology for development 
essentially involves the coll~tion and processing of scientific and 
technological data from various sources and coabining thea to produce the 
desired technological input for the i.apleaentation of national industrial and 
economic development projects. llany !lf:-ican countries lack the capabilities 
of an appropriate institutional fraaevork, such as a national technological 
information network with a well defined focal point. While a great deal of 
effort has been expended world-wide in developing information systems and 
services aimed at aeeting the needs of scientific personnel, concrete and 
aeaningful results have yet to be achieved. 

29. In aost African countries there is a general lack of scientifc and 
technological inforaation, data end statistics, without which planning and 
forecasting the developaeot of relevant sectoral and national targets are 
iapossible. there is also a lack of :ecbnological and other inforaation, 
which is required for a continuing analysis of aarket and technological 
trends; identification of new opportunities s:emaing from aarket changes and 
new technologies; identification of changes stemaing from revised national and 
sectoral plans; aod assessaents of the short- and 1<..'J9-range industrial and 
economic trends of the country aud its changing neec. , To a great extent, the 
weakness in aost African countries in the area of science and technology 
policy formulation, planning, programaing and institutional development is a 
reflection of the weakness of the development and technological information 
structure and expertise. 

30. 'lbe problem of industrial and technological information is particularly 
acute with regard to knowledge and information on alternative sources of 
technology; the existence of alternative technologies in various fields; 
alternative modes, terms and conditions associated with the acquisition of 
technology; and on the consequences of importing technology. At the national 
level, there is no organized information as to the existing technological 
capability in terms of both manpower and institutions, while at the 
subregional and regional levels there is a lack of proper channels for 
exchange of information among countries on experiences i~ science and 
technology and especially in the acquisition of foreign technology. Science 
and technology infJrmation is a specialized field requiring spe~ialists who 
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generally are grossly lacking in Africa. Information acquired from ~xternal 
sources, which is often in a fora which users at th~ domestic level cannot 
understand, necessitates the services of a "decoding" agency. Even in cases 
where the infonu.tion is easily comprehensible, it aay relate to the 
production of goods which are either too sophisticated for the ooaestic 
.. rket, or involve technological processes out of the range of the domestic 
investor, thereby requiring adaptation. nae aediua of exchange of the 
infonu.tion gay often be inappropriate in the sense that it aay require ~he 
user to learn new skills or incur greater costs in order to nave access to the 
systea as, for example, is the case with aost electronic data systems. 

11. PIOfOSED n-.E1IOK 01' ACIIm 
POil SDISl:t.- 'JUG 'DIE SCIDIUFIC Mm DCUOLOGICAL CAPMILITIES IR 

.AHICAll 

Objective 

31. nae overall objective of any naticnal progr._e of action for 
strengthening the scientific and technological capabilities for industrial 
development would be to enable each country to exercise a greater control over 
its industrial and economic development by developing a sound indigenous 
scientific and technological capacity and capability for the developaent or 
acquisition, adaptati~n. absorption and diffusion of technology. This would 
involve increased use of existing and future indigenous scientific and 
technological capabilities and institutions in the total spectrum of· the 
industrialization and economic development process. 

32. In the absence of an indigenous scientific and technological capabiJity, 
the development of science and technology would be like a house built on 
sand. It is therefore desirable and indeed very urgent for African countries 
to elaborate a Science and Technology Action Plan not only at the national but 
also at the subregional/r£gional level. nie implementation of the-e 
prograimaes would require significant contributions from the international 
comaunity. It is expected that the achievement of the objectives of a 
programae of action would contribute towards improving the efficiency of the 
African economy through accelerated industrialization, increasing their share 
in world manufactured productsi cutting down on the dependence of individual 
countries on foreign technologies; optimizing the utilization of funds 
invested in science ani technology prograJmDes, especially in the acquisition, 
adaptation and absorption of foreign technologies and/or d~elo~ent and 
coaae,cialization of local onesi and consequently to reduce the enormous 
amount of foreign exchange being currently used. 

A. Elaboration and implementation of the framework 
of action by African countries 

33. Any national action plan for strengthening national scientific and 
technological capabilities for industrial development needs to place the 
highest priority on the development of human resources and skills. This would 
necessitate long-term prograJmDes of a comprehensive nature ranging from the 
provision of sound educational facilities and reorientation of curricula to 
vocational training, the creation of specialized cadres of technicians, 
scientists and managers and specific training related to the selection, 
acquisition, adaptation and development of technology. Such programmes 
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should, in addition, take note of tne req~ireaent~ of the decentralized sector 
and of the need for enga~ing women in households in productive vork. The 
human being is indeed the centre of tne innovation process. Experience has 
shown that inno~ations often sprang from groups of individuals. worKing 
closely together and developing skills and experience in a specialized area. 
Proposals for accelerating the developaent of human resources for 
industrialization in Africa are elaborated in document ODG.4(SPEC.) entitled 
"Developaen~ of hwaan resources for industrialization in Africa"1

1 which 
constitutes an iaportant background docuae.nt to this paper that focuses on 
only one critical category of human resources, i.e. technological capabilities 
required for industrial developaent. 

34. The establishaent and operation of tra1n1ng programmes for the 
development of the vide variety of technological capabilities required for the 
developaent 1 acquisition, adaptation, absorption and diffusion of industrial 
technology is therefore very basic if the African countries are to make a 
breakthrough in the effective utilization of industrial technology for their 
social and economic development. Actions required in the area of training 
would need to be directed towards the development of personnel in 
technological institutions, personnel in other institutions vnose activities 
either have a direct influence or relationship with those of technological 
institutions, and technological staff of relevant departments of industrial 
enterprises. In each of these categories, various levels of personnel ranging 
from top management to the technical level have to be developed. In this 
connection, it may be noted that the management of technological institutions 
has been widely recognized as a profession for which special competence needs 
to be developed. 

35. In view of the present situation in which Governments are already 
allocating large Froportions of their budgets to education and training, it is 
necessary to explore helter ways of utilizing these resources in order to 
produce the right types of skilled personnel needed for the African 
economLes. In order to achieve this, Governments need to take measures to 
actively involve industry in all forms of training and resolve the problems of 
shortages and imbalances in manpower. In addition, the process of importing 
technical skills should be viewed in a much larger perspective than at present. 

36. The actions required for developing appropriate personnel for industrial 
technology need to start at the fundamental stages. The industrial and 
business C0111111unities need to be fundamentally oriented with the 
particularities of ind•1strial development. Intensive action, initially at the 
national level and internationally assisted, needs to be undertaken in 
reforming the educational programmes at the university and pre-university 
educational institutions in the technical fields in order to imbed in 
potential technologists, at an early age, a fundamental appreciation of 
technology. 

37. The establishment of special training institutions, on a multi­
mono-sectoral basis, might be considered in some African countries. 
centres could be developed to provide services to other Gountries of 
region. In addition to the formal training programmes which need to be 
developed to meet specific needs, there is also a need to establish a 
systematic approach for in-service training. 

or 
Such 
the 
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38. Intimately linked with the prograJmae for the development of national 
personnel for technological activities is the need to establish the sta~us as 
well as appropriate salary and compensation schemes to encourage a greater 
proportion of the business c01mDunity to take up technologi~al activities. 

39. In the elabordtion and implementation of a national science and 
technology action plan, the following important aspects need to be considered; 

Development and implementation of national science and technology 
policies and plans; 

'nle establishaent of appropriate and effective national machineries, 
programmes and institutional frameworks; 

Development of appropriate and effective national systems (networks) for 
the acquisition, processing and storage of scientific and technological 
information {including economic data) and its dissemination to users; 

Development of effective and viable working arrangements and linkages not 
only among the national technological institutions but also bet!1een 
science and technology institutions, and other relevant institutions, 
Government agencies and business and industrial enterprises; as well as 
the development of international co-operation in science ~nd technology. 

National science and technology policies and plans 

40. Each African country needs to take action not only to develop such 
policies, plans and prograJ1111es, where they do not exist, but also to rP.assess 
existing ones and streamline them in line with national objectives. The 
adoption of science and technology policies, legislative measures, plans and 
programmes is essential to ensure a systematic and co-ordinated approach for 
the development and effective utilization of national scientific ana 
technological capacities and capabilities. 

41. Concerning national policies, in particular, they should indicate more 
clearly the degree of science and technology capacity development needed; the 
extent of involvement of various local scientific and technological 
institutions; the mechanism and u:.ode for acquiring technology; and the extent 
of utilization of foreign sources of expertise. The policies should also 
provide clear guidelines on such aspects as financing of scientific and 
technological activities; development of scientific and technological 
capacities, capabilities and skills; measures for the promotion of scientific 
and technological activities, especially for the commercialization of research 
and development results. 

42. National policies also need to be developed, or existing ones improved, 
for the selection, acquisition, adaptation and regulation of imported 
technologies. It is equally necessary to emphasize that such policies should 
also allow for the horizontal transfer of technologies within each country 
since this would in turn require the improvement of existing technologies, in 
particular the traditional ones. 

43. Science and technology planning and programming are rapidly emerging as 
new areas of activities for which special capabilit.ies need to be developed in 
the African countries for co-ordinating the preparation and implementation of 
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national plans and programaes, with international assistance, as required. 
Not until such prograaaes, prepared on the basis of well defined science and 
technology policies are available, will scientific technological activities 
related to the design, development, acquisition, absorption and diffusion of 
t~hnology be properly guided and directed towards well defined objectives to 
produce the expected results. 

National machineries and institutions for the development, 
selection, acquisition and regulation of technology 

44. An important approach to the developDent of national scientific and 
technological capabilities is to involve local indigenous scientific and 
technological personnel and inst_cutions in the entire industrial and economic 
development process. A national systea and machinery needs to be developed to 
ensure the proper co-ordination, reg.lation and effective use of local 
scientific and technological expertise in national development. An important 
aspect of such a national system and machinery is the establishment of 
scientific technological in•titutions, where these do not exist, and/or the 
strengthening of existing ones to cater for the inputs of science and 
technology at each point of the industrialization aad economic development 
process. 

45. Although th~ titles of the individual institutions may differ, they can 
be broadly classified into general parpose institutions and specialized 
institutions. The former provide a set of specialized services to all 
industries in various areas such as testing and analysis; standardization, 
quality control and meterology; product development; and general advisory and 
information services. The latter are institutions specialized in 4reas such 
as iron and steel, leather, textiles, cements, building materials and 
petrochemicals. They help in sustaining the technical capacities of the 
specific industries they serve. In many African countries, these institutions 
constitute the major elements of the industrial and technological 
infrastructure. 

46. Prior to the establishment of new institutions, there is a need to 
exhaustively review, with international assistance, as need be, the existing 
institutional set-up to ensure that the tasks to be accorded to the new 
institution cannot be undertaken by an existing one in its present or modified 
form. Action, with respect to this aspect of national efforts in technology 
acquisition, might be more appropriately channelled in four directions: 
development and c0111Dercializa~ion of indigenous industrial technology; 
appropriate choice of industrial technology; acquisition of appropriate 
foreign technology; and transfer of technology. 

Development and commercialization of indigenous ind1Jstrial technology 

47. over 95 per cent of the world's research and development is carried out 
in developed countries. This research, with minor exceptions, is meant 
primarily for application in the developed countries and, as such, is limited 
in relevance to the African countries. On the other hand, the small amount of 
research conducted in the African countries suffers from its own drawbacks. 
From the African countries' point of view, what is needed is more research, 
more relevant research and the application of research results. 
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48. The capability for ada~ting and i.Mproving existing technologies and 
developing indigenous technologies suitabl~ to an individual country's 
conditions is a major step towards reducing technological dependence and as 
such requires priority action. A strategy for this purpose if properly 
applied could r~lease the innovative capacities in the African countries and 
benefit in particular the rural economy. A primary action, found wanting in 
most African countries, is the systematic identification and i.aproveaent of 
technologies already used in a country. Particular attention needs to be 
given to measures directed at a reorientation of existing research in African 
countries, the c011Dercialization of the results of such research aad the 
involvement of industry. the capaci~y for detailed engineering design has to 
be built up. though there are several reasons for the lack of research and 
develo(>llent wurk by private coapaoies, aeasures have to be initiated by which 
there is increased icvolveaent of the J rivate coapanies in indigenous 
research. These aeasures again requi~e a set of Government policies and hence 
an examination of existing policies: becoaes a mattP.r for national action. 

49. An important aspect in the development of science and technology is the 
establishment of an effective machinery, where this does not exist, for 
carrying out industrial and technological research and development work and 
the selection and adartation of foreign technologies. Such a aachinery should 
include appropriate institutional arrangements for the development of 
indigenous technologies in private or Gcwernaent institutions, as well as in 
universities aud research and development departments of industry, as 
appropriate. In the context of such a machinery, nev technological 
institutions may need to be established and existing ones st~engthened. In 
the establishment of new and the expansion of existing institutions, care 
needs to be taken to relate them to national industrial objectives and to 
align their programmes to the priority industrial and econCNlic sectors 
identified in the national industrial and economic development and technology 
plans. the action required should ~im at improving tne existing national 
machinery, reorienting national prograaaes towards the needs of the country. 

50. In connection with the existing technological institutions, action needs 
to be undertaken, with international assistance, if required, ~o review their 
structure, programmes and modes of oper~tion in order to realign them to the 
current needs of the country and in acc~rdance ~ith national technological 
policies, plans and programmes, if these exist. Such a review would also oe 
expected to provide recommendations for effective ways of financing and 
managing technological institutions as well as for acquiring and retaining 
competent staff at the institutions. Action would also be required for tkae 
economic utilization of funds for setting up buildings, equipment and 
facilities which could easily be adapted to meet the changing needs of the 
institutions in response to the requirements of the i••dustrial and busint:H 
coimunity. 

51. Of particular relevance to this subjecr. is the need to develop suitable 
mechanisms for financing the commercialization of successful lccally developed 
technologies and/or the financing of the absorption and diffusion o~ imported 
technologies. While some African countries have initiated action towards 
developing a workable arrangement on this matter, the majority of them have 
yet to make a start. Thi' is an area for which action at the national and 
international levels is extremely essential, since it has t ignificant 
implications on the development of the national capacity for industrial 
technology. 
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52. In several African countries, as in other developing countries, 
traditional indigenous technolugies are being discarded without any 
exaaination. The application of llO<iern sciencE and technology to upgrade such 
indigenous technologies couid be a ma1or factor in the betterllent of the rural 
population. n1e attitudes of the local technologists and decision-makers need 
to be changed so that the industrial and technological development programaes 
aiad the aethods of drawing them up are reoriented towards national needs. 
Kore inforaa!ion on the technologies available from the developing countries 
bas to be obtained and disseminated. Innovative capacities in the African 
countries needs to be encouraged. 

Selection of appropriate industrial technology 

53. Action to i.aprove the choice of technol6gy should focus on the 
decision-making, the stage at which the decisions are INlde, and the support 
that is needed to make them. Decision-aakers in enterprises, Covernaent 
agencies and financing institutions have a role to play in the choice of 
technology. There is often inadequate awareness at the stage of 
decision-making of !he iaplications of the choice of one technology rather 
than the other. All too often, th~ alternatives are not known, let alone 
considered. 

54. The primary task is therefore to sensi.ti.ze t:~e decision-makers to the: 
problemc Jf choice of technology and to provide them with the tools to 
facilitate such choice. The process of sensi.tization could be carried out 
through meetings and training progralll'lles and by case studies conducted 
preferably within the country itself. The decision-makers have to be further 
supported by the supply of methodologies for ev3luation of technology, and by 
in£oraation on alternative technologies. ·nie role of consultants is important 
in aajor industries. The growth of indigenous consultancy services and the 
association of such se~vices with foreign consultancy services Where the 
latter have to be necessarily employed, are therefore matters on which action 
is needed. 

55. The choice of technology occurs as part of the establishment of a factory 
or a production prograaae within a fac:ory. Technological choices are made, 
some times explicitly and often implicitly, as a part of other decisions. The 
stage of feasibility study is a crucial stare for technology choice. The 
chcice can however be modified by the toreign investors, the vie\."s of 
financing agencies and the requirements for governmental approvals. The 
identification of the stage of actual technology choice is linked to r.he 
larger issue of the influence of Covernment rolicies on technology choice. 
Industrial, trade, fiscal and monetary policies influence technology choice 
considerahly. Besides, social objectives vary from private consider~tions of 
profit. Hence an examination of the effect of the GO\ernment policies and the 
evolution of ~ consistent set of policies is basic to th~ improvement of the 
choice of technology. 

Acquisition of foreign indus:rial technology 

56. Each African country needs to develop a national system and an 
appropriate institution, where these do not exist, for the acquisition of 
technology. 'nle terms of refer~nce of such an institution should allow it to 
work closely wi:h the nati~nal technological institutions and be treated as an 
independent entity with the private sector for the purpose of negotiating 
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tenas and conditions cf th'- ac•1uisition of f->reign technologies itnd f->r 
promoting and facilitating their inflow and utilizat1~n. Tne nati~dal plan of 
action should aia at developing the capability, machinery and institutional 
framework on various aspects relatei to the acquisition of fore1~n 
technologies, such as sources of availabl~ and alternative technologies; 
comparison with indigenous technologies, where applicable; t~hnological 
research and deve1opment activities in the ccuntry necessary to diffuse and 
update the technology; compa=able information 1n econ«>1&1c, financial, legal 
and technological conditions of transfer of technology ~greements; information 
on foreign companies, donors of the technologLes, particularly th~ 
aultinationals; and infaraation on recent developments in international 
licensing, patent<; and trade aark laws and compulsory 1 ~censinz. 

51. As the aanufac~uring activities of ~he countries grow a~d diversify, the 
inflow of foreign technology is bound to increase rathta" than decrease, at 
least in the short run, with a progressive shift to more sopnis~icated 
technologies. Hence, the acquisition of for2ign technolQgy is a problem for 
i .. ediate and practical action. The major objective of any action in this 
field will be to strengthen the bargaining position of each African country, 
so that the right technology would be chosen o~ equitable terms and 
conditions, and the transferrer perfonas his due obligations. Here again, the 
questiG~ is one of sensitizing the decision-mak~rs, both at the e~terprise and 
Government levels, and/or providing them with the nec~ssary tools and training 
for the negotiating and drafting of technoiogy contracts. At the enterprise 
lev~l guidelines for the acquisition of technology need !~ be provided and the 
entrepreneurs h~lped by the prGvision of aodel contracts as well as by the 
supply of information on sources of technology. At the level of the 
C::overnmen~., where regulatory mechanisms for industrial approvals andior for 
technology acquisition exist, the Government officials concerned have to be 
trained to examine the issues of t~lnology acqu~sition. Guidelines for 
scceening and evaluation of tP.chnology contracts would r.eed ~o b~ evolved and 
•?plied as individual country cor.ditions would require. 

5&. In the acquisition of technology the private and national considerations 
may not often coincide. Each country has therefore i.a eJLamine the need for 
adopting e policy for technology acquisition and for setting up regulatory 
mechanisms as appropriate. Broad policy guidelines shoulo be established on 
the terms and conditions in which technology inflcw ~ould help toth the bJyer 
of technology as well as its seller. Over a ~eriod such policies and 
mechanisms, properly applied, woul~ ~elp rather than hinder the flow of 
technology. 

Transfer of industrial technology 

59. Whether the technology is locally de~eloped or acquired frO"ll foreign 
sources, the national technological machinery should facilitate its 
•bsorption, diffusion 4nd uprlati~~ - in other worda, to carry out its 
effe.:tive total transfer. The technological asseument of forE::ign 
technclogies, licena.ng arrangesqents, ~tc., can be an important role for 
techno!o$ical institut~ons, keeping in mind the need t~ develop a local 
t~chnological capacity. I~ is to be recognized that such ac~ion is extremely 
ti~e sensitive and the ir.stitu~ions ,ust al~o be sensitive to this need. An 
imrortant aspect of the work would be the development of the capability to 
an>.1lyse key tec~mologie•; b«:i:lg brought iuto the country a.1d the status t1f raw 
materialb needed in processing ~nd production. Each country also nePJs to 
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develop the capacity and cap6hility for the appropriate indigenous absorption 
of the iaportei technology an~ its rapid diffusion to other situations and 
industries. 

60. With regard to the absorption and diffusion of industrial technology, 
coapleiaentary acti~n by the suppliers of technology is essential, if not 
obligatory; and training and skilled manpower are prerequisites. The total 
absorption and diffusion of industrial tecnnology requires research an~ 
development cap2~ilities. For 3 nue~er of reasons, includi~g the size of 
enterprises and the lack of compelling circumstsnces, ente~-prises in African 
countries have no: established research and d£velopaent units of their own. 
For this reason, as well as with a view to utilizing indigenous raw materials, 
African countri~ have attached particular ~aportance to the establishment of 
industrial research institutes. the problem is, however, huw to aake the 
institutes active and effective participants in the process o: transfer of 
technology. In particular, the links betw~en industry and the institutes have 
to be strengthened and a close relationshi~ established between the needs of 
industry and progra.aes of res~arch. In most countries, the insti~utes are 
not associated in any way with the process vf import of technology. 

Re1ulation of technology flows 

61. In order to promote a gr~..at~r flow of foreign technology and to exercise 
full control o~er such flows, there is a need for each African country to 
establish some sort of a national machinery or agency for this purpose. 
Experience of the functi&ning of such regulat,>ry bodies indicates that a 
fairly similar pattern has generally evolved. Kost of them have hitherto 
primarily viewed the question of foreign technology in relation to specific 
contractual terms and conditions under which such technology is imported by 
enterprises operating within a country. Considerable literature has emerged 
in recent years or. various restrictive conditions often imposed by licensors 
and technology suppliers and the need for strengthening the weak bargaining 
position of domestic enterprises, and regulatory agencies have largely tended 
to ensure such restrictive conditions with certain broad national objectives. 
The degree to t.Jhich such regulation can be effectively exercised without 
unduly affecting the inf low of ~equired foreign technology inevitably depends 
on various factors, including the level of industrial development, the 
capacity of domestic ente~prises, and policies on foreign investment with 
which technology inflow is often closely linked, particularly in earlier 
stages of industrial g~owth. Considerable knowledge and awareness has, 
howt~ver, undoubtedly developed in respect of the intricacies of technology 
contracting in countriP.s ~here such regulation has been introduced, together 
with the implications and cnnstraints of such regulation in the context of 
particular country situations. 

62. 'Dle i&pact and experience of foreign technology regulation in the African 
countries, where such regulation has been introduced, has been fairly positive 
and has, in fact, highlighted the essential need for such regulation. In most 
of these countri~~. technology regulation has resulted in significant 
improvement in the terms and conditions of specific agreements for import of 
foreign technology and know-how, together with technological services. Apart 
from cor.sirterable savings in tht• direct C'lsts of foreign technology 
agreements, various restrictive conditions sought to be imposed by technology 
suppliers have been excluded ur minimized, placing domestic enterprises in a 
ml:eh •tronger position to adequately absorb and adapt foreign technology for 
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their effective growth. In sa.e countries, such regulation has also greatly 
assisted the growth of technological service capacity. In some countries, 
technology r~ulation has also focused attention on the close relationship 
~etween foreign investaent and technology and the technological iaplications 
in respect of enterprises having significant foreign capital participation, 
including foreign-controlled subsidiaries and affiliates. 

63. 'Die issues and considerations relating to technvlogy ragulation in 
African countries must 1 however, necessarily be viewed in the context of 
overall industrial strategy dnd policies relating to a country's industrial 
and technological development. lbe regulation of foreign technology 
constitutes an integral part of the overall fraaework of national 
technologi~al development and it is necessary to relate the various issues and 
implication~ of technological develop&ent with the more detailed consideraton 
of selection, evaluation and acquisition ··f technology, be it locc.lly 
developed or imported. 

Industrial and technological information 

64. 'Die development and acquisition of appropriate technology essentially 
involves the collection and processing of technological data from various 
sources and combining them to produce a ~aew indigenous t~hnology. An 
appropriate framework for this would involve the establishment of a national 
technological information network with a well defined focal point. While a 
great deal of effort has been expended world-wide in developing information 
systems an<l services geared to meeting the needs of scientific personnel, the 
lack of aciequate "industrial" and "engineering" information and the inability 
tt"J effectively utilize the available information ar~ problems enco·mtered in 
auuy of these systems. Improvement in the us~ of scarce research and 
development resources is possible only when the capacity to collect, store, 
retrieve, interpret and use the 2-.ailable kncwledge - through information on 
the type needed by the engineers and technologist~ in the industry, the 
content of which is more than the type of information neeeed by pure 
researchers or scientists - has heen created. 

65. The supply of information is a vital prerequisite for the development, 
choice, acqui.sition and transfer of industrial technology. Such information 
has to be furnished to the decision-makers by national intormation 
i~stitutions which may themselves require establishment or strengtheni 
Information has to be evaluated and packaged suitably if it is to be of use to 
the decision-makers. Since technolo~y is available on a world-wide scale, 
national institutions req•Jue a constant flow of outside information ancs 
cupport. 

66. Any action programme for the development of a sound technokgical 
information and data base in the African countries should take advanta&~ of 
existing interr,ational technological information systems, such as rhe UhtOO 
Industrial and Technological Informa:ion Bank (lNTlB). It may: how~er, be 
noted t~3t a sigr.ificant amount of work will still need to be done iii 
determining the actual requirements of the various uses of :.:echn1.,logical 
information i,1 each country, and to develop a system or netvork linked with 
foreign sources in order to provide information required at each phase of the 
industrialization process in an efficient manner and at ti•e time required. 
This is also an area which lends itself to internatfonal co-operation, 
particularly through inter-institutional linkages. 
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Establishaent of technological institutional linkages 

67. Technology development and application is a multi-disciplinary activity 
requiring inputs from various institutions, disciplines, sectors and 
activities of the economy. In their central function of providing 
technological inputs for industrial and economic development, technological 
institutions need to develop a network of linkages if their contributions are 
to be accepted and effective. lbe linkages which technological institutions 
need to develop consist of linkages with national industrial and economic 
planners; industrial enterprises and the business comaunity, other relevant 
institutions in the country; and linkages with technological institutions in 
other countries. 

Linkage with Govermaental planning machinery 

68. In rheir planning functioas, national industrial planners require 
technological inputs gen~ally provided by institutions from more advanced 
countries. A close working relationship with the national industrial planning 
machinery is essential in order to provide an opportunit7 for local 
technological institutions to contribute by ?roviding these required 
technological inputs. Where the technological institution has n~t acquired 
the le~el of competence to make an effective contribution, a natural approach 
would be for such an institution to link with an appropriate more advanced 
one. Decision-makers and national industrial and economic planners also need 
to f".llcourage indigenous technological institutions, where these already exist, 
by making greater utilization of their services in the full spectrum of 
industrial and economic development. 

Linkages with the industrial and business communities 

69. Although several efforts have been made at the national and international 
levels to close the gap that exists between technological institution~ and 
industrial and business enterprises, the degree of success so far achieved is 
still very limited. Concerted efforts at the national level, with 
international assistance if need be, would be required to develop suitaole 
approaches to promote a greater utilization of the services of technological 
institutions by the industrial and the business C0111Dunity, 

Linkages with other national institution3 

70. Linkages with other rel'!Vant national institutions are directly related 
to the development of a national machinery and programme for industrial 
technology. With a suitable policy framework and national machinery which 
clearly defines the functions of each institution, linkages bet~een the 
various technological institutions in a country, particularly between 
multi-purpose and specialized institutions, would be easier to establish ~nd 
implement. An action programme in this area would necessarily have to b~ 
within the framework of a progra111De for the establi ~~ent of a nat:onal 
policy, plan, programme, machinery and institution~ .ramework :-or ~ndustrial 
technology. However there would be certain specific situations wh~~e action 
would be required to develop working arrangemen:s between institutions, either 
on joint projects or for complementing and supplementing each othzr's 
activities. The action to be undertaken in this connection woul~ also help to 
develop a project management system to ensure smooth impleme1itation. 
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Linkages with institutions outside rhe country 

71. With the rapid pace at which science and technology is changing and with 
the rapid rate of industrial development taking place in various countries, 
the establishment of ~lose contact among organ~zations devoted to 
technological activities would need to break national boundaries and establish 
viable and dynamic international linkages. Such linkages would exist between 
institutions not only within the developing countries themselves but also 
between developed and developing countries. 

72. Linkages between technological instituti~ns in devel~ping countries with 
those more advanced foreign ones in other countries would help to build more 
confidence in the local institution since it gains experience by working with 
the more experienced OM!. The linkages, if they involve consultants and/or 
technological institutions which already enjoy international recognition, 
would also help in the efforts of technological institutions in developing 
countries to win the confidence of their clients. 

B. International co-operation in strengthening the 
scientific a~d technological capabilities in African 

countriea for industrial development 

73. 1be con~inuing technQlogical gap between developed and African countries 
and the rapicly-growing needs of the latter in respect of industrial 
technology :rtecessi.:ates significant enlargement of the scope and content of 
technological co-operation between African and more advanced countries. 

Technological co-operati~n with other devel~ping countries 

74. Increased co-opera~ion between African and other developing countries is 
necessary because of the considerable similarity in the problems and issues 
related to the strengthening of scientific and technological capabilities for 
industrial development facing many of these countries. To some extent, 
training of expert! from African countries is already being carried out in a 
number of developing countries. This, however, has so far b~en a very limited 
programme since such training has normally been linked with the overall 
technology supply arrang-;meots entered into \'ith licensors and suppliers from 
ind11strialized economies. It would be desirable to develop training 
progra111111es for African experts in a number of selected industrial subsectors 
and areas which could be jointly undertake.,1 in one or more developing 
countries. 

75. 1bere is also 11 need to establi.sh closer direct relationships between 
enterprises in ti.frican and other develoring countries that would be 
particularly aJvao~ageol;S in thP exchange of infor11U1.tion on the terms and 
conditiom~ for t~e commercial acquisition of industrial technology from 
ent~rprises in developed count .. es. In addition technological set'vices 
capability, including co1sultancy and engineering services, has also gruwn 
considet'ably in 1112ny developing countries which can be suitably extended to 
African countries. The arrangements for co1D1Dercial transfer of industrial 
~echnology from enterprises in other developing co~ntries to African countries 
should, however, ensure that technology supply is made in a manner and on 
ter~s a;.d conditions whic~ are suitable and appro?riate for African countries. 
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76. Specific "re.as for consideration in the promotion of technological 
co-operation betweP.n African and other developing countries would include the 
following: 

Enhancement and development of African capabilities, particularly 
engineering and consultancy services, in the identification, evaluation 
and selection of foreign industrial technology; 

Rationali~ation and munito~ing of indutitrial technology flows into 
African economies with emphasis on the regulatory and promotional 
functions of technology regulatory agencies and the exchange of 
information a& vell as the techniques and guidelines usf!d in this regard; 

Strengtrening of the negotiating capabilities of governmental 
institutions and indust~ial enterp~ises in African countries for the 
acquisition of iLdustrial technology, including exchange of experience 
and information oc the terms and condition~ of technology acquisition 
contracts; 

Assistance to Afcican countries in the fo.cmulation of policies and 
prJgrammes fi)r the de'lelopment and application of industrial technology, 
including the dev~lopment of joint pLogr111111Des for research and 
development in specific l~dustrial subsectors and brar.r,hes; and 

Development and promotion of African indigenous technological 
capabilities, including the development of technological instit~tions 
engaged in in<histrial and technological research and developmeht 
activities; thP. upgrading of appropriate indigenous processes and 
techniquP.&; and the provision of technological ser~ice ca~ability. 

Industrial and technological infor.nation 

77. The exchange of information and experienc..a: between African and other 
developing countries regarding the terms aud conditions of technolosy 
contracts would Jreatly strengthen the bargaining position of African 
countries because of the greater information p~t at their disposal. 'Olere is 
generally a tacit under.sta~ding b~tween licensors an3 licensees that the tet'11ls 
of technology agreements should be kepi.: con:iidential even among technology 
regulatory agencies also. Tr·chnol<'gy contracts, however, are purely 
commercial arrangements and so long as proprietory or confide!1tial technicai 
information is nt't divulged, there is no legitimate obj':"..ction to the sharing 
of information among national technology regul~tory institutions. 'Ole claiw 
of licensor& that special provisions are being ma~e for particulaT ~ounr.ri~5, 
which is often quoted as the justification for ke~ping the terms confidential, 
should be able to stand the test whether this is ~<;tually so. The disdosur~ 
of coumercial terms by one natioual technology regulatory agency to another 
would not normally injure the interest& of licensors or licensees but would 
rather enable the technology regul,.tory ager.cies in Afri.can countriea to take 
decisions in the light of the wider experience available in other developing 
councries. 

78. There is also a need to promote an exchange of information in respect of 
legislative or auministrative measures introduced in other developing 
countries; guidelines for technology evaluation being compiled; and 
information on indigenous technologies and services which could be utilized by 
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African countries. In this connection and in order to facilitate such 
exchange of information and to enable effective analysis and dissemination 
&110ng African countries, UNIDO could undertake the responsibility of 
receiving, processing, analysing and distributing the information which would 
be supplied by developing countries. 

79. In view of the historical preference for the a~quisition of industrial 
technology from the enterprises in developed countries, particularly froa 
transnational corporations, it would be desirable for technology regulatory 
agencies in other developing countries to specifically encourage enterprises 
in their respective countries to aake available to African countries their 
available technologies and know-how, where this may be applicable. this would 
be particularly relevant in sectors where conditions in respect of raw 
aaterials, local skills, plant size, etc., are similar. Unless positive 
measures are taken to encourage the flow of technology and know-bow from other 
developing countries, enterprises in African countries would continue to be 
limited in their search for technology to industrialized countries even in 
sectors where adapted technology from otl ~r developing countries may be more 
suitable and appropriate. 

80. the development of appropriate technologies is an area in which African 
countries could obtain great benefit from the work already carried out by 
other developing countries. the exchange of information on available 
indigenous technologies and on the research and development programmes of 
their institutions can help to maximize the utilization of scarce res~arces 
and to promote the pooling together of experience. Joint research 
possibilities could be identified and promoted. 

Sharing of technological services and institutions 

81. In a number of developing countries there has been a ce,,nsiderable 
development of industrial consultancy and engineering servic~ capabiliti~s. 
Since the growth of such capabilities has taken place in the context of local 
requirements and skill endo.nnents in the developing countries, these may prove 
more adaptable to conditions in African countries. 'Ibis would be parti~ularly 
suitable in the production of light consumer goods and intet-.ediates, certain 
categories of capital goods and equipment, and a widL range of small-scale 
industrial products. While there has been some exchange of technological 
services between some developing and African countries, only a beginning laas 
s~ far been made and there is con~iderable scope for the expansion of such 
co-opexation. 

82. In order to enhance the development of technological services capability, 
the African countries need to set up certain national fa,ilities, an endeavcur 
which undoubtebly would provide for very fruitful co-operation between African 
and other developing countries, not only in strengthening existing facilities 
but also in setting up new ones where they do not exist. Some linkages have 
already been established in this direction primarily at the euterprise level 
between African country licensees and foreign parent organi~ations and 
technology licensor& from industrialized nations. Such linkages need to be 
extended to similar institutions in other developing countries. 

83. The potential for greater co-operat·:.on between African and other 
developing countries is particularly releor,mt in respect of industrial 
con~ultancy services and detailed engineering facilities. There i• 
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considerable scope for setting up joint industrial consultancy and engineering 
services, either on a regional basis or between groups of countries at a 
siai.lar stage of industrial growth. 'lbe first step in this direction is the 
greater use by African countries of industrial consultancy and engineering 
services available in certain developing countries, followed by the creation 
of appropriate consultancy servi'es in Africa on a national, subregional, 
regional or subsectoral level. 

84. A number of institutions engaged in various types of R & D, including 
multi-disciplinary research, have been set up in several developing 
countries. 'lbere appears to be a pressing need and considerable possibility 
of greater co-operation in joint R & D activities between such institutions 
and those in Africa. New fields of technological breakthrough such as 
electronics and biot~hnolo&J/genetic engineering, represent important areas 
or research, in addition to the traditional areas of basic interest to a 
number of African countries such as agro- and agro-related industries, 
chemiC"al, metali•1rgical and i:>uilding materials industries and energy. 

Negotiation oZ t~hnology agreements 

85. While the coam~rcial transfer cf technology and know-how and of 
technological services should take place to a greatc~ extent between African 
and other developing countries, it wo<ald perhaps be both 2':>propriate and 
necessary that new corms uf conduct in respect of such technology supply 
arrangemE!'lts, which would be followed by technology-supply agencies from thos~ 
developing ~ountries, should be elaborated and agreed upon. Dle determination 
of a i.ew set of guidelines and norms in respeci: of such arrangments between 
enterprises in Afri.ca and those in other developing countries wouH greatly 
facilita~e technology flow. Licensor enterprises fr01D those developing 
countries should not adopt the same rcle as is often assum~ by technology 
licensors f~om developed countries who impose unduly harsh and restrictive 
contract\.:al conditions on African countries 1 icens~es. 

86. On all critical negotiable issuea such as the extent of foreign holding, 
duration of agreement, tecbnology remuneration, technical service support and 
other contractual conditions, new atandar~s and principles should be se~ and 
agreed upon based on .a maximum degree of co-operative partnership. A model 
set of guidelines need to be prepared, which, after consid~ation and adoption 
by Gov<'!rnments in the African countries and those in the co-operating 
developing ~ountri.,$, should be applied by licensor-licensee enterprises from 
their respective countries. With the greater degree of regulatory control 
exercised by governmental agenci~s in African countries over the productive 
sector, it should be feasible and practicable that such guidelines and 
principles, as are agreed u~on at intergovernmentai level, will be universally 
applie~ in technology and investment-cum-technology transactions between 
enterprises in the countries. 

87. While the adoption of a uniform code of conduct in respect of technology 
aupply arrangements would help to ensure greater uniformity in contractual 
arrangement a, 1'.frican countries need to ensurl'. that' technol '-&Y s,·ppl iers, 
particula~ly transnational corporations, do not creat~ a cCYUpetitive situation 
between th3m and other developing countries in respect of apecif ic project• 
and technology aupply arrangements. Tris is especially relevant in re•p~ct of 
projects of fairly large magnHude. It would be desirable that a system of 
i11formation and consultation :i.s devdoped between the African and the 
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developing countries concerned to ensure that no undue advantage is taken on 
this account. In this respect, it would appear useful to adopt uniform policy 
guidelines covering the inflow of foreign technology in certain sectors to the 
developing countries so that undue competition among the countries themselves 
can be ainiai&ed. 

Joint acquisition of industrial technology 

88. Though seemingly difficult, the joint acquisition of technology and 
know-how for use in aore than one project could hold out considerable 
possibility in the future. There is considerable cOlllllOnality in industrial 
program:iing in countries at comparable stages of development and projects in 
the same field may be undertaken in more than one developing country at around 
the same time. Such projec.ts can range from large-scale in~ustries such as 
iron and steel, petrochemicals, fertili&ers, chemicals and machine tool 
complexes and the like to aediua-si&e plants for textiles, sugar, ceaeot and 
agro-industries to saall-scale units covering a wide range of intermediate and 
consumer products. In a number of these cases the acquisition of foreign 
know-bow on a collective basis for more than one project could be considered. 
This would enable more detailed evaluation and consideration of technological 
alternatives by African countries and would reduce technology costs, apart 
from securing better contractual terms. 

89. Such an approach towards collective bargaining would have particular 
significance in countries geographically contiguous to one another, as in the 
case of the Andean group or regional country-groups in Asia and Africa. 
Significant collective action has so far not been initiated in the acquisition 
of technology primarily because this issue has been viewed in national terms 
and left to the initiative of individual enterprises. With the growing 
reali&ation of the inter-relationships in technological growth, a joint or 
collective approach in technology acquisition has dynamic possibilities for 
co-operation between African and other developing countries in the future. 

90. The institutional arrangements for joint acquisition of technology also 
need to be considered. These could either take t~e form of joint negotiations 
for identified industrial subsectors and bran~hes in which African and other 
developing countries are interested or the esta~lishment of an international 
mechanism through which technology can be acquired and transferred to projects 
in more than one African country. The former appr~ach necessitates close 
collaboration and co-ordination between African and other concerned developing 
countries and the identification of c0111DOn technologj.cal needs in specific 
industrial subsectors and branches after which an app~opriate mechanism could 
be set up for evaluating, negotiating and acquiring selected technologies in 
the identified fields. 'nle second alternative requires the creation of an 
appropria~e mechanism through which such joint technology transactions could 
be channelled. 

Technological co-operation with developed countries 

91. While there is a great need and potential for technological collaboration 
between African and other developing countries, it must be emphasi&ed that 
such co-operation does not preclude co-operation with developed countries. 
For quite some time to come enterprises and institutions in industrialized 
nations will continue to be the major sources of industrial technology to 
African countries. There is an increasing recognition in the developed 
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countries of the necessity for more rapid technolugical growth in the African 
countries as a prerequisite for global industrial restructuring of industry. 
lbis needs to be translated in terms of a more sympathetic appreciation of the 
genuine problems and difficulties in the African countries requiring concrete 
action programaes by enterprises and Governments in the developed countries to 
achieve aore effective technological co-operation. 

Liberalization of technological negotiations and transfer at enterprise level 

92. Except for the centrally-planned economies, ownership and knowledge 
relating to industrial technology in developed countries largely rests with 
individual enterprises or industrial groups. Technology flow into Africa 
takes place through various aechanisPlS, ranging from supply of capital goods 
and licensing arrangements to joint ventures and foreign affiliates with 
varying degrees of foreign ownership. In almost all cases, technology 
transfer takes place through contractual arrangements between enterprises in 
these countries and those in the African countries. lbere is, however, an 
increasing recognition by African Governments to exercise greater control over 
such technology flows. A number of African countries have therefore put into 
operation elaborate screening procedures with a view to eliminating the 
restrictive and unreasonable provisions which have hitherto been part and 
parcel of technology contracts. 

93. It would thus be desirable for representative bodies of technology 
suppliers and licensors in developed economies to adopt such new approaches 
and guidelines in technology supply and contracting consistent with tne 
requirements of the African countries. Governments in those ccuntries also 
need to readjust existing and adopt new policy measures not only to promote 
but also to control the flow of technology from enterprises in their countries 
to those in Africa on more favourable terms and conditions. It is only then 
that the present trend towards confrontation would be more effectively 
resolved and a more appropriate climate created for investment-cum­
technological collaboration at enterprise tevel. 

Increased flow of technology to African countries 

94. Hitherto, investment-cum-technological collaboration with African country 
enterprises has largely been concentrated in the hands of relativel: few 
transnational corporations having close trade or industrial links with a 
number of African countries. Technological knowledge and capability in 
various industrial subsectors and brancnes is, however, available with a much 
larger number of enterprises in industrialized countries, particularly 
medium-sized manufacturing units. The field of ter.hnological choice would be 
considerably widened if such enterprises were also brought within the ambit of 
technological collaboration with enterprises in African countries. 

95. In order to facilitate a greater flow of technology from the developed to 
the African countries, it would be worthwhile considering, firstly, to 
establish appropriate mechanisms at both the international level and in 
individual developed countries to ensure that technology-supplying enterprises 
from these countries comply with guidelines for technical collaboration or 
investment-cum-technological collaboration with enterprises in African 
countries. Secondly, greater incentives should be given to enterprises 
exporting technology to African countries. These could take the form of tax 
relief or subsidies in respect of incomes accrui'1g from supply of technology 
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or technical services to these countries. Thirdly, greater technological 
co-operation should be ensured through governmental and semi-governmental 
institutions dealing directly or indirectly with R & D in various production 
br3nches with corresponding institutions and enterprises in African countries. 

96. Furthermore, it is necessary for the developed countries to financially 
support and encourage a greater flow of technology to African countries. Even 
if a small percentage of the income generated from external technology supply 
could be set aside by these countri~s to financially assist :he flow of 
industrial technology to African countries, a significant beginning would have 
been made in generating adequate resources to ensure a substantial increase in 
the supply of technology and expertise to African countries. Such resources 
could be channelled through an international mechanism, such as UNIDO, which 
would r.epresent a practical and tangible expression of grea~er international 
technological co-operation. 

International mechanism for technology acquisition 

97. The mechanisms sugsested above to accelerate and increase the flow of 
technology to the African countries could be considered in the form of an 
"International Technology Bank for Afric:a". The functions of such a bank 
could be tJ; 

(i) Assist in identifying technological needs of African countries, 
particularly the specific technical needs in priority industrial 
subsectors and manufacture enterprises; 

(ii) 

(iii) 

(iv) 

(v) 

Assist enterprises, institutions and other bodies in African 
countries in identifying technological alternatives, evaluating such 
alternatives and in negotiating for the acquisition of industrial 
technologies on equitable terms and conditions for 
production/manufacturing activities; 

Acquire licensing rights for technological processes, production 
techni~ues, trade secrets and know-how, both patented and 
unpalented, for selected industrial production branches and 
products, for the purpose of transferring such technology and 
know-how to enterprises in the African countries other than 
wholly-owned or majority-owned foreign subsidiaries and affiliates, 
on appropriate terms and conditions, for production/manufacturing 
activities; 

Assist enterprises in the African countries in the initial financing 
of the cost of technology acquisition for selected industrial 
production branches and products, either wholly or partially, 
principally by way of a loan on such terms as may be agreed upon; 
such financing could also be extended to cover the cost of 
technological services, but not that of machinery and equipment; 

Provide other assistance to enterprises in the African countries on 
other matters agreed upon between the International Technology Bank 
for Africa and the enterprises concerned. 

98. It should, however, be emphasized that such an institution would only 
s~pplement and not supplant enterprise-to-enterprise transactions in 
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technology. Technological exchange will continue to take place to the extent 
practicable and within existing constraints. At the saae time, an institution 
of this nature could well emerge as a significant new channel of technology 
transfer to African countries over a period of time. Such an institution 
could also be a very useful instrument to a large number of medium-sized 
enterprises in industrialized countries, which possess techniques of great 
valu~ and utility to Afcican countries but which may otherwise be unable or 
hesitant to enter the field of technological collaboration with enterprises in 
the African countries. 

C. Mobilization and utilization o~ 
financial resources for strengthening the scientific 

and technological capabilities of African countries for 
industrial development 

Mobilization of financial resources 

99. At present the most common forms of financing the development of 
scientific and technological capabilities in African countries are budgetary; 
provisions for science and technology education in secondary and trade 
schools, polytechnics and universities, accompanied by scholarships and 
bursaries. In some countries Governments may also reimburse the costs of 
training by industrial enterprises and allow tax exemptions on expenditures by 
those companies on science and technology development. In connection with 
direct Government support to science and technology, it may be recalled that 
the Lagos Plan of Action and Africa's Priority Programme for Economic Recovery 
(1986-1990) calls on each African Government to consider allocating at least 
1 per cent of its GDP to the development of science and techn~logy. 

100. Several African Governments have financed the development of science and 
technology education and training facilities through gifts and technical 
assistance from abroad and soft loans. In a number of countries, 
non-governmental organizations have made substantial contributions, and so 
have "better off" nationals assume greater responsibility for the training of 
their children and relatives. In recent times some African Governments have 
begun to set up, as in other developing countries, Science and T~chnology 
Councils and special funds for science and technology development. They are 
increasingly calling for the inclusion of training provisions in technology 
transfer and invest~ent contracts. 

101. Several observations can be made about this mixture of methods and means 
of financing science and tecnology development. Firstly, it is not easy to 
calculate the total volume of expenditures involved. Secondly, there is no 
way of knowing the distribution of these expenditures by area of 
specialization nor has an easy means been found to bring private voluntary 
fellowship grants into balance with projected science and technology demands, 
though several Governments now insist that fellowship awards by 
non-governmental agencies should be made through a central pool in which 
specialization is determined. 

102. It has become apparent that priorities for the financing of science ancl. 
technology have to be seen not merely in terms of the physical cash involved 
but also in terms of the foreign exchange requirements for the building-up, 
within the country itself, of possibilities for science education. Indeed, 
this challenge requires that efforts be made to rationalize and upgrade many 
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of the methods and sources of financing national programaes to accelerate the 
developaeut of scientific and technological capabilities which, themselves, 
also have to be given high priority. Without such a rationalization, it would 
be difficult to decide on how to optimize the use of local funds, especially 
the foreign exchange resources (export earnings, aids, loans, technical 
assistance) so as to build up those local capabilities. 

103. In order to abate the incr~asing trend whereby some sources of funds are 
shrinking and to improve the ter.s by which funds can be obtained froa other 
sources, a decision on which sources of funds needs to be enlarged to 
compensate for the decline of others; which ought to be redirected to science 
and technology education abroad; and on the aeans to adopt in ~btaining 
external financing for the establishaent, i.aproveaent or expansion of local 
training facilities, bearing in aind the 110unting costs of importing teachers, 
instructors, materials, equipment, building coaponents, etc. 

104. 'Die potential of increased contribution from industry and the business 
c~nity has not been fully exploited. Kuch remains to be done notably by 
c01m11ercial banks and credit institutions whose priae objective is to finance 
the sale of industrial plants and equipment without according appropriate 
attention to the training requirements. Yet an important criterion for 
financing the importation of industrial plants and equipment is the existence 
of trained managers, engineers, scientists and technicians. 'Dlis vicious 
circle needs to be broken. Financial institutions, when they study projects, 
need to accord high ~riority to the training of local skills since it is only 
on the availability of competent manpower that viable projects can be 
identified and successfully implemented. In connection with the above, the 
training of manpower should be considered as an essential part of a project 
financing package rather than as a mere adjunct to a project contract. 
Consideration should also be given to the provision of training and related 
training material on co~cessionary terms and in greater volume by equipment 
suppliers. 

105. In addition special mixed credit arrangements should be considered. 
Cmmnercial and investment banks should be encouraged to consider granting 
special loans for science and technology education which could greatly assist 
small- and medium-sized enterprises in meeting their training needs. 
Additionally, consideration should be given to the establishment of an 
industrial training fund whose revenue could initially come from special 
taxation on industrial products and raw materials as well as on industrial and 
technology contracts. 

Utilization of financial resources 

106. It has been recognized that investment in the development of scientific 
and tP.chnological capabilities is indeed investment in real terms for capital 
formation and for industrial and economic development. In this regard, it is 
essential for the African coJntries to establish appropriate priorities among 
the various components of science and technology progra.Des. 'thus, rather 
than perpetuating the existing situation whereby a larger proportion of 
resources is allocated to the financing of buildings and infrastructure, more 
emphasis should be given to the financing of science and technology education 
and training progran. .s, especially those related to the development of 
instructors and new training processes, methods and aids, 1tudent programmes 
including fellow1hips, R & D; training facilities and equipment, especially 
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those possessing a demonstration effect, as vell as progr ... es in favour of 
the rural aasses. 

107. 'Die question of finance leads, in turn, to consideration of the extent to 
vhiCkl local production capacities of education and training .. terials can be 
built up in substitute for iaports. Ibis itself vould depend on the extent to 
vbich foreign exchange resources (including foreign aid and technical 
assistance) are deliberately allocated to building up local educ£tion and 
training capacities on a national, subregional or even regional basis. For 
such allocation to be aade, there should exist some quantified calculation of 
requirements, however rough, in order to provide ~ more realistic basis for 
planning and progr ... ing. Definite efforts need to be aade for the local 
production of books, filas, aaterials and other equipaent for science and 
technology education and training in order to reduce the burden on national 
budgets arising fro. the high cost of sending large numbers of students and 
trainees to developed countries. 

108. In their negotiations for foreign aid and technical assistance related to 
the financing of science and technology programaes, African countries need to 
give greater priority to the training of trainers and to the redeployment of 
industrial capabilities for the local manufacture (on ~ national, subregional 
or regional basis) of books, filas and other aaterials and equipment for 
science and technology education and training. Consideration should be given 
to the possibility of setting up new production units or rehabilitating 
existing ones at the subregional or regional level as training companies, 
vbose principal function vould be the replication of teaching and training 
capabilities. Foreign aid and technical assistance should also be sought for 
the establishment or strengthening of existing R & D capacities at the 
national, subregional and regional levels relating, in particular, to the 
development, coaaerciali~ation and marketing of educational materials and 
equipment especially for science and technology education and training. 

109. One of the most effective means of copint with the sheer volume of 
science and technolugy education and training needs is the establishment of 
the teaching companies mentioned above. Ihe teaching company is analogous to 
a teachini hospital. Whilst engaged in every aspect of production 
(procurement of raw lll2terials and other factor inputs, processing, marketing, 
standardization, quality control, R 6 D, etc.), as well as in providing 
extension and consultancy services, its main vocation would, however, be the 
training of technical or managerial skills. International organizations, 
particularly UNIDO, could assist African Governments in identifying existing 
modes or production units (e.g. railway engineering and other workshops) which 
could be upgraded to teaching companies. 

110. There is an urgent need for the African countries to undertake the 
establishment and financing of such teaching companies. The cost/benefit of 
investment in these companies would justify the need to accord nigh priority 
to financing their establishment, taking into account the mounting costs of 
educating and training nationals from African countries in developed 
countries, on the one hand, and their overall socio-economic benefits, on the 
other hand. 

111. An important point to be taken into account by African Governments when 
considering the financing prograaaaes for strengthening scientific and 
technological capabilities is the emergence of an international market for 



• 

- 29 -

training and.?r the au•pices of training cOfolpanies mainly in d2Veloped 
countries. African countries need to take ~dvantage of this recent trt!..~d and 
UllllA'.> could be requested to prepare a directory of such trair..ing companies 
shoving, for example, their organization; the scope of t-z-aini,:g services they 
off~r; thei~ aode of operation and financing; and the particular strengths of 
individual ones. Such a directory could be of great ass~stance to African 
countries in setting up their own training coapanie~. So vast are the 
anticipat~~ needs that existing coapanie$ need not fear b~ing crowded out of 
the .. rket. Indeed, they could initiate the establishaent of Joint training 
companies with public c.r prival:..:! entrepreneurs i.n developing couDtries. 

112. n:e problems rel6ted to th~ utilization of fin•~cial resource~ for 
science and technology identified above and the steps proposed to deal with 
them are coapleaentary to aeasures to be taken on other aspects or areas of 
science and technology developaent. In order to ensure optimm utilization of 
resources, African Governaents should take tne following aeasures into 
consideration when deciding on their tinancial allocations to the development 
of scientific and technological capabilities: 

Allocat i.on of a lesser portion of scarce foreiga exchange and other 
resources to buildings and aure to measures for the improvement of 
teachers and instructors, !':eaching/learning techJ.iques and aids; 

Acquisition of matenals, equipment, programmes for science and 
technology education; the application of mic~o-electronics for that 
purpose; r~tructuring of subject offerings, especially in universities, 
to reflect higher priorities for the Jevelopment ot the natural 
resources/raw macerial industries and the production of specialists for 
policy resp.arch, planning, managemefit, manufacturing, k 6 D, marketing; 

Fuller use of abting facilities, especially labo:.-a.tories; 

Deliberat~ in~roduction of textboak writing, associated with the 
establishment of national or multinati~nal enterprises for the production 
of textbooks and other educational literature, films, video cassettes; 

Active promotion of science and technology libraries and exhibitions, not 
only in the capital city and few towns but also in rural areas; and 

Expansion of the use of the mass media. especially radio and television 
pro&rammes for raass educa:ion in science and technology. 

113. The above proposals are really not new and many of them are already being 
applied in some African countries. What seems to be required is a 
concentrated effort on the part of all African countries, not only 
individually a: the national level but also collectively at the 
subregional/regional level, in ensuring the full implementation of at least 
moat of them. International organizations such as UN!DO, UNESCO, ILO and 
other agencies out~ide the United Nations system could be of great assistance 
in this respect. 
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D. UNIDO's support to the framework of action for 
the development and utilization of science and technology 

for industrial develop!\ent in Afxica 

UNIDO's mandates in the field of science 3nd technology 

114. General Assembly resolution 21.52(.XXI) which established UNIDO calls upc·n 
UNIDO to undertake operational activities, action-oriented studies and 
research progr31m2es to promote the industrialization of the develc~ing 
countries. It further calls upon UNIDO to "play the central role 1n and be 
responsible for reviewing and promoting the co-ordinaton of all activities of 
the United Hat ions system in the field of industrial development". In view of 
the fact that science and technology is an integral part of industrial 
development, the resolution underlines UNIDO's role, inter alia, in "building 
and strengthening of institutions and acbaini~tration in the developing 
countries in the area of industrial technology ••• " and "dissemination of 
information on technological innovations originating in various ~ountries and, 
for the developing countries, assistance in the implementation of practical 
aeasures for the application of such information, the adaptation of eT.isting 
technology and the physical, social and economic conditions of •"'eve loping 
countries through the establishment and improvement, inter ~lia, of 
technological research ir. these countries". Since the adoption of this 
resolution, activities to promote th£ development and transfer of industrial 
technology have been a major compon~nt of UNIDO's activities and as such have 
received particular attention both in operational activities and in 
discussions in the policy-making organs of UNIDO, viz. tl.e Industrial 
Development Board (IDB), and the Generol Conferer.ce. 

11.5. Both the Lima and New Delhi Declarations and Plans of Action adopted by 
the Second and 'nlird General Conference of UNIDO envisage that dPveloping 
countries should reach a share of at least 2.5 per cent of the world indu$trial 
production by the year 2000. Africa's share of that target is 2 per cent. 
Recognizing that the achievement of this target would imply the developm~t 
and application of science an1 technology on a massive scale, UNIDO pays 
particular attention to the building up of indigenous technological 
capabilities of the African countries and the measures necessary, at national, 
subregional/regional and international levels, for the development ar.d 
acquistion of technology. 

116. Endorsing the Lima and New Delhi Declarations and Plans of Action, the 
United Nations General Assembly also asked UNID0 to establish a systetll ~f 
consultations between developed and developing countriec; and among develop:~ng 
countries themselves in order to fad. litate the achievement of the goals set 
forth in the field of industrializat;an, including the redeploy~ent of certain 
productive capacitiei. existing in -ievdoped count1ies and the creation of neu 
industrial facilities in developing cou;.:tries. Since such consultations 
include the associated technological aspects, C!{liJO is specifLcally called 
upon to accord priority cc activities in the field of technologica1 
information and operational activities rehting to the develor-ment, 
acquisition, adaptation and transfer of appropriate technol-'~ies, ir.~,,\.uding 

exchange of inoustrial know-how among developing countries. 
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UNIDO co-operative pro4rame of actior .... appropriate indi..strial technology 

117. lbe UNIDO's Co-operative Programme of Action on Appropriate Industrial 
Technology which has received international ac~eptance, identifies the 
following areas of activites to be undertaken not only by UNIDO but also by 
national Governments as well as by p~ivate agencies and regional an~ 
international organizations; ev~~luatioo and coaparison of alternative 
industrial technologies; promotion of technological research; collection and 
disseseination of practical experience; application of technology to rural 
development; technologies fot alternative sources cf energy; national and 
international policies and institutional infrastructure for appropriate 
industrial technology; and training progranaes in appropriate industrial 
technology. 

118. lbe impo~tant objective, apart from implementing specific prograDDes, is 
the consoiida•~ion of efforts in this field, and the mobilization or interest 
on a world-wide scale. lbe objective would be achieved by stimulating policy­
;,md decision-makers, enterprises ai.d research institutes in African countries 
to promote the application of appropriate industrial technology; stimulating 
suppliers of technology and equipment in iniustrialized countries to undertake 
the necessary adaptation and redesign to suit the needs of African countries; 
stimulating Governments and donor agP.:ncies in ind~sttialLzed countries to 
increase their assistance to African countriee in the ar~-!8 of appropriate 
technology; and mobilizing existing research capacity in developing and 
industrialized countries, including research organizations, universities, 
private enterprises, particularly small compacies and individual inventors, in 
support of the efforts being deployed by African countries. 

119. For the mobilization of interest, UNIDO organized a series of meetings at 
the national. regional and global levels relating to arµropriate technology. 
These meetings, which were all attended by policy-makers at the ministerial 
level and practitioners as well as interested organizations in the United 
Nations oystem and donor and aid agencies, provide the opportunity to 
establish personal contacts and exchange information on the work being done 
and the problems encountered. A number of African countries have been 
participating in these meetings. 

Major activities of UNIDO related to strengthening the 
scientific and technological capabilities of African countries 

in industrial development 

120. UNIDO's efforts in assisting African countries in the development and 
utilization of scientific and technological capabilities for industrial 
development take the form of operational %nd supporting activities relating to 
the following priority areas: 

Formulation and implementation of technology policies, plans and 
progra111Des, including the identification and implementation of measures 
for the d~elopment, acquisition and transfer of induAtrial technology; 

Strengthening of existing and establishment of new national, subregional 
and regional technological institutes and centres of excellence, 
including strengthenin& technological extension and field services; 
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Provision of technological information to African countries, including 
the establishment of technological informaticu modes at the national, 
subregional and regional levels and their linkage to information centres 
outside Africa through the Industrial and Technologica; Information Bank 
(INTIB) operated by UNIDU; 

Selection, acquisition and adaptation of industrial technology to local 
economic and sc-:ial conditions in African countries and the development 
and coaaercialization of indigenous technologies for practical 
application in industrial development; evaluation from the technical, 
economic, commercial and legal point of view of industrial technology 
transfer agreements and contracts; 

Training at national, subregio1Wl and regional levels of African 
technological capabilities in the development, acquisition, adaptation 
and transfer of technology, including the evaluation and negotiation of 
technology contracts; and 

Promotion of technological co-ope1ation between Af=ican countries ~nd the 
developed as well as other developing countries, including the 
id~ntification of joint projects that can be implemented with the 
technical resources of those countries. 

Development of industrial technology yolicies, plans and programmes 

121. UNIDO has been urged and is according priority to assistance to the 
African countries in the formulation of policies and the elaboration of 
policies and programmes for the development, acquisition and transfer of 
industrial technology. Towards this end, UNIDO is assisting Governments. at 
their request, to review, formulate and improve, through the provi~ion of 
methodologies and mechanisms, their policies in regard to national technology 
development as well as through comparative studie~ of national experiences in 
this field. 

122. Coumon to all the projects is a field survey of the actual conditions in 
each countt'}' concerned, followed by a national workshop with the local 
policy-makers. A major project on similar lines is envisaged in three SP.ts of 
developing countries; countries with no explicit technolo~r policies or plans; 
countries which have established mechanisms for regulation of imported 
technology; and countries which have formulated technology plans. 

Development, adaptation, choice and acquisition of industrial technology 

123. UNIDO's activities relating to the development, acquisition, adaptation 
and absorption of technology, whether imported or indigenous, are aimed at 
ensuring development of indigenous technologies as well as a greater flow and 
utilization of technological information for the building up of lo~al 
capabilities for the evaluation, selection and acquisition of te,hnology and 
equipment. In the acquisition of technology where the African countries 
resr4in unequal partners vis-A-vis the developed countries, UNIDO activities 
extend beyond training, techPical assistance and technical publications to 
certain new 1n1t1atives designed to strengthen the collective bargaining 
position of the African countries. 
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Development and adaptation of industrial technology 

124. With regard to the develop.aent of indigenous technologies, UNIDO has 
adopted primarily two approach~. One is the better use of existing research 
capacities, particularly by the stimulation of co-operation among research 
institutes in the ceveloping countries. Various expert group meetings 
organized by UNIDO have revealed the possibilities of several types of 
co-operative action an~ proposed measures to be taken to promote such 
co-operation. As a result, UNIDO has identified joint research projects and 
also, where possible, helping to secure the seed money for stimulating such 
co-operation. UNIDO is also helping to promote local technologies developed 
in African countries in areas of coamon interest to several countries. A 
typical example of this activity is the project financed by UNIDO to develop a 
prototype of the gari-processing equipment developed by the Federal Institute 
of Industrial Research in Nigeria for application in other African countries. 

125. Another approach being adopted by UNIDO is to promote the enlargement of 
available information on industrial technologies through a systematic 
identification of technologies, including the traditional ones, available in 
African countries themselves. With this in view, projects have been initiated 
in selected African countries to carry out, through national research 
institutes, systematic surveys of indigenous technologies in selected branches 
of their food-processing and preservation sectors. 'lbe surveys are expected 
to bring out material on the basis of which some of the existing technol~gies 
could be upgraded and some others transferred for adoption by other 
countries. It will also provide a methodology for systematic action· by 
research institutes in African countries in the elaboration of their research 
prograumes. 

126. In connection with the above, UNIIX> is also establishing a system for the 
exchange of information among research institutions of African countries for 
the systematic dissemination oi the results of research already done, being 
carried out, or planned for the future. This system is so devised as to 
include interaction, at a later stage, with inst~tutions in the African 
countries carrying out industrial research of relevance to developing 
countries. With a view to stimulating the interest of researchers in 
universities, UNIDO is also promoting as a pilot project linkages among 
universities, research institutes and industry on the basis of carefully 
identified projects. 

127. Attention is also paid to strengthening African capabilities in the 
judicious selection and application of new technologies in such fields as 
micro-electronics and biotechnology/genetic engineering. An expert group 
meeting sponsored by UNIDO in Swaziland in 1984 on this subject advanced 
conrete proposals for implementation at the national, subregional/regional and 
international level. 

Choice of industrial technology 

128. Assistance in the choice of industrial technology forms an important 
aspect ~f UNIDO's activities. These activities encompass a series of actions 
covE't'ing the following aspects: comparison and evaluation of alternative 
inauatrial technologies; ~romotion of technological research; collection and 
dissemination of practical experience; application of technology to rural 
development; tech·aology for alternative processes and energy; national and 
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international policies related to appropriate industrial technology; 
instit:u::ional infrastructure of appropriate industrial technology; and 
training prograJmles in appropriate technology. 

129. 'fhe appropriate choice of industri2l technology presupposes the existence 
of alternative technologies for production and knowledge and information about 
them. One of the first tasks of UNIDO is to assist African countries to 
enlarge the flow of available information. With this in view, the evaluation 
and comparison of alternative industrial technologies are being undertaker. in 
selected branches of inductry. Tile information made available is fed into the 
l~dustrial and Technological Information Bank anti made available to African 
countries upon request. In this connection, UNIDO has also initiated a 
programme for the preparztion and publication of technical publications in 
selected industrial branches such as sugar-processing, fertilizer, 
pharmaceutical, solar energy, mini-hydro plar.ts, etc. 

Acquisition of industrial technology 

130. UNIDO's efforts in helping the African countries in the acquisition of 
industrial technology are focused on raising the capabilities of Government 
officials and enterprises in the acquisition of technologie~. UNIDO has 
publisherl various documents on this subject, incluiing a new publication 
entitled "Guidelines for the Evaluation of Technology Transfer Agreements". 
Several trai~ing programmes are conGucted ev,~y year with appreciable results. 

131. Com~lementary to such activities is the proviGion of short-term advi&ory 
services, on request, to African countries. UNIDO has al.ready provided such 
set'vi~es in sel.ected cas~s for the acquisition of technology (e.g. in Egypt 
and 'Nigeria) with significant b:nefits to the "ountries concerned. These 
ac::1vities are being expanded. In addition UNIOO has beea. instrumP.r.tal in 
helping the development of national institutional capabilities in the 
acq~isition and regula~io~ of technology through technical assistance 
projects, e.g. in Nigeria. 

~lopment o!: technological instituticns 

132. Institution-building for the devei..opment, acqui.siti.on and transfer of 
industrial technology is continuing lo be a major activity of UNIDO. These 
activities include tectmical. assistance, networld.ng, training, :neetings and 
st.udi.es and p~rtain to programmes at the national and subregio!lal/regi.on3l 
levels. Judged by the number of requests, national i.nstitution-building is an 
i'llportant element of the technical assistance activiti~s of UNIDO in Africa. 
At the regional level, for example, UNIDO actively participated in the 
p-:-eparatcry ·.1ork for thf: establishment and operation of the African Regional 
Ci!ntre for Technology (ARCT), the African Regional Centr~ for Engir,eering 
Desi&n and Manufacturing (ARCEl>EM) and the African Regional Standardizat iofl 
vrg~nization (ARSO) and has maintained active collaboration with those 
institutea. 

133. Tne avproach adopted by UNTDU for assistan~e in institution-builJing at 
the national level ;s g•>VE:rned by the .actual requirements of each country, 
avoiding a H:.<ed and n:onolithic. institutional solution for all coantries. It 
pays puticular attention to their E:ffecti\ .e location in the governmental 
a\t1·uct 11re 1tnd the formation and mtsintena.nce of ?.ctive links among them and 
'#ith the decision-making processes in the Government and in industry. The 
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assistance provided by UNIIX> in the development of technologicaJ institutions 
include a large prograDDe of technical publications such as on the design of 
research institutes, evaluation of research institutes, and national offices 
for transfer of technology. 

134. An important component of the assistance provided to African countries in 
the developmer.t of technological institutions is related to the strengthening 
of existing &nd/or the establishment of new technology regulatory machineries 
or agencies. UNIIX> has initiated and is implementing projects in a number of 
African countries in this area. The activities carried out by UNIDO also 
include the organization of national workshops on technology and the 
establishment of links among the na_ional regulatory agencies within the 
framework af its assistance to the ARCT. Within the framework of the IDDA, 
UNIIX> has sp~nsored a number of regional projects aimed at establishing !jllLs 
among technology regulatory age.ocies in African countries within the fram~ork 
of ARCT. An African Technological Information Exchange 3ystem (TIES) i.s also 
being established at the ARCT. 

DeYelopm~t of technological capabilities 

135. UNIIX>'s activities .:elated t'.> the development of technolog\.-;al 
capabilities focus on technical assistance activities, including fel~owsilip 
operations and group training progr~mmes. The technical assistance activities 
are aimed at strEmgthening the capai>ilities of teGhnical ~nd other cat.;gories 
of personnel th~ough training at national and enterprise l"!Vels. ln-plact 
group tr.aining programmes are aimed at ~~proving the technological com~etence 
and skills of the i:1articipan<:s in specific suhsectors ant\ branches <;f 
industry. Several types of tt"aining programme;;; for. the selection and 
acquisition of industrial technology have bt:e!l developed and put ]nto 
operati<.'n at national or enterprise lev.,.ls. Ul~IDO a!.so publishes 11 "Guide to 
Training Opportunities for Industrial Development'' which has t"r~en found 'liery 
useful in 111.t1ny developing countries. 

Development of industrial and technological informatio~ 

136. As part of its technical assista~ce activities, UNIDO haa implemen:ed 
several projects of a national or subregional nature to assist the African 
countries in the greater flow and 1:tilization of rechnolcsict:l information. 
In adoi::ion, Uf.1100 is il'lpleme.'1.tin~ a series of important headquaxrers 
activities to aasist Governme:its, ir.stitutions and ente=prises in African 
countries in a practical way in reg.s.rd to concret~ pr;:,blems of induat..:rial and 
t~chnological development. 

137. UNIDO has, over the years, been active through it~ Industrial I"quiry 
Service in providing assistance tc African c~untri~s by w&y of ~ractical 
information on specific questions concerning i<'duat·.cy. A great dul of 
inquirf es .are being ansvered every year by the lncp.iry Service of wni:h about 
50 per ce11t relate to equipment or technology. ln addition, guidu to 
informatiun oources have been pub1ished for about :r.s sub.sectors and branches 
of industry. The establif!hment of an "industrial opµortunities" ccJ.umn in the 
UNIDO Newaletter has enabled some African country enterprilie& to pubacize 
their specific requirements of techno1ogy. 

138. With a view to pt'omoting a greater flow of information permittini; the 
proper selection of technologies, an Industrial and Technological Information 
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Bank (INTIB) has beE.n established at UNIDO headquarters in Vienna. tne INTIB 
is primarily concerned with the selective pr~cessing of technological 
information, thereby providing the developing countries with a basis for 
making decisions. In addition to information procurement, a major element of 
t~~ Bank is the assessment of that infon:!ation. It is also engaged in the 
consolidation of UNIDO in-house information and in the development of 
effective links with users and suppliers of technological information. 

139. A component of INTIB, which involves international co-operation in a 
significant manner, is the system of exchange of information among the 
national registries of transfer of technology on the terms and conditions of 
technology contracts. This provides, through international co-operation, 
access to information not hitherto available but which is of great value to 
African countries in the acquisition of industrial technology. In this 
connection a particularly important new dimension to INTIB is the mechanism it 
provides for greater technological co-operation between developed and 
developing countries in the field of amall-scale industry. This mechanism 
identifi£s tbe technologies available with small enterprises in developed 
countries ~nd facilitates the flow of information on such technologies for the 
benefit of African countries. 

140. UNIDO has also been paying attention to the collection and dissemination 
of pra~tical experiences available in the developing countries themselves 
since, in an increasing number of cases, African countries are applying 
specific technologies in a manner suitable to their own conditions. 
Transmission of this experience in a practical way calls for a wide spectrum 
of activitieo for increasing the dynamic forms of dissemination ranging from 
documentatiou and manuals to meetings, promotional activities, pilot plants 
and demonstration and training centres. 

E. Strategy for the implementation of the framework of action 

141. The foregoing, especially the proposed framework of action for 
strengthening the capacity of African countries for the development and more 
effective utilization of science and technology for industrial development, 
require action on a long-, medium- and short-term basis. 'nle actions of a 
continuing and long-term nature relate to the entire work to be carried out by 
each African country in order to achieve its long-term industrial development 
objectives. 'nlis would concentrate on the development of a national 
technologica1 capacity which, in turn, calls for the development of a wide 
range and variety of industrial and technological capabilities and skills, 
inst!t~tions, iniustrial enterprises and production plants. 'nle 
implementation of a national plan of action would, however, require a number 
of poli'Y measures. 

142. The medium-term actions, which would help to pave the way and lay a solid 
foundation for the effecti~e implementation of the long-term plan, would 
l•rgely consist of the adoption of policies and the elaboration of programmes 
for the; 

Development and c0111Dercialization of indigenous technologies; 

S~lection, appraisal, acquisition and transfer of industrial technology; 
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Development and training of various technological and industrial 
managers, technicians, as well as other required capabilities and skills; 

Establishment of new or the streamlining of existing industrial and 
technological institutional infrastructure, including the strengthening 
of existing institutions; 

Development of industrial and technological information services; 

PrOlllOtion of industrial and technological ccroperation not only with 
other developing countries but also with the developed countries. 

143. In order to provide the inputs for the elaboration of the medium-term 
plan, certain i.all.ediate action worth considering by each African country is 
the identification of national industrial and technological needs and 
requirements. One way of doing this is through the preparation of national 
technology plans. The first step in the preparation of a technology plan 
would entail, inter alia: 

Exhaustively reviewing the national economic and industrial davelop.aent 
plan; 

Reviewing the existing industrial policies and structure with a view to 
identifying critical areas of concern; 

Evaluating the existing technological infrastructure and its linkage with 
the industrial and economic development ~oals; 

Appraising existing direct and indirect policies, incentives and 
disincentives for technological development and/or acquisitiun; 

Identifying the technological and industrial needs, especially the 
capabilities and akills, technologies and info::-mation required for the 
implementation of the industrial development plans; 

Defining the amount and types of inputs, e&pecially of technologies and 
manpower required; and 

On the bai.;is of the above, pt:eparing a national plan, with a clear 
perspective and a method and schedule of impleme11tation, for the 
elaboralion of the medi.um-term plan. 

144. wt.\.le the above-mentioned activities are being developed and implemented, 
the industrial activities of the country would contfoue since industrial and 
technologi~al contracts would continue to be signed and factories set up. It 
is the=efore also necessary for CPrtain i111111ediate actions to be taken to 
provide an interim remedy for the solution of the industrial and technological 
problems being faced. Such abort-term actions would predO!Jlinar.tly consi*t of 
short-term training programmes aimed at augmenting the skil:s and experiences 
o~ various industrial and technological p~rsonnel in dealing with the 
imnediate problems confror.ting them. The most significant of the ~roblems 
involve negotiations for the importation of fonign industrial technologies; 
evaluation, select.-._::., adaptatit>n, absorption and ditfusion of appropria~e 
industrial techl:!~:.ogies; revlation of technology transfer and technolor,ical 
agreem"!nts and contract&; effective ~tilization of existing indu&trial 
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manpower and other resources; management of e:.cisting industrisl plants; and 
utilization of the indigenous industrial and technological research 
institutions. 

III. CX>llCLUSIOll 

145. As clearly evident from the paper, the task facin: the African countries 
in the development and effective utilization of science and technology for 
industrial development is tremendous. Each African country llU~t be prepared 
to create the necessary political will; adopt relevant policies, legislation, 
plans and progra.aes and establish new institutions, as appropriate, or 
strengthen existing ones. The iaplementation of the national and 
international programmes for which the necessary base bas already been created 
would inevitably require additional inputs of huaan and financial resources, 
from both national and external sources, apart from significant expansion of 
the national organizational set-up. 

146. In addition to the aeasures being taken by African countries, there would 
be a need to intensify industrial and technological co-operation among the 
African countries, between the African countries and other developing 
countries and at the global level. This is therefore an essential component 
of the action to be undertaken by the African countries, both individually and 
c~llectively, for the achievement of their industrial and technological 
objectives and goals. 

147. Kajo~ international recOlllllendations on science and technology also point 
to ~:1e same direction. The General Conferences of UNIOO could be expected to 
prov~de major recoaaendations in the field of industrial technology. In 
addition, the recoamendations made by the United Nations Conference on Science 
and Technology for Development, the United Nations Conference on Technical 
Co-ope~ation among Developing Countries as well as by UNCTAD and UNESCO also 
nee~ to be g~plied and implemented in regard to industrial technology. All 
these rec.omnendations could provide significant support to the initiatives 
being taken by the African countries as well as for the intensification and 
reori~tation of international action. 

148. nie assista~ce of international organizations, particularly that of 
UNIDO. is also essential. In this connection, it is worth mentioning that 
UNIIXi is prepared to assist the African countries, upon request and within its 
limited resources, in responding to their r.ational and continental industrial 
and techuologic::al requirements. Such assistance envisages a comprehensive 
coverage of the technological needs and objectives of each country, extending 
to tte provi.,sion of technological information, including exchange of data and 
experience with otner developing countries in respect of technology 
contracting and development; formulation of guidelines relating to 
technological inflow; assistance in the development of indigenous 
technological capabilitie~, including technology institutions; and development 
of domestic tech~ological services; organization of seminars, meetings and 
national and ~~egional workshops on technology negotiations and contracting; 
i-.nd research atudi!:a and pilot activities relating to variou1 aapects of 
technolO&/ transfer. 




