
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




II 
1.0 ... ~.2a I~ 

1n1 l.1i. 
30 

11.1 . Ii£ 
==== lllllJL 

11111~ 11111.1.
4 

11111
1
·
6 

Mlt;ROCOPY RE~OLLJTION TEST CHART 
NAT IONAI fll HH Al I Of ·~ T ANIJM1C1S 

•.; T ANfJMlO mfr flf NI.I MAT r PIAI 11110.1 
1AN<;1 ,m.11~-lO ff·~ r CH/\Jf 1 No ;>1 



/35l3-E. 
Distr. 
GENERAL 
iDiOONF.6i5 
10 Jarmry 1984 
ENGLISH 

l/MllED llATIOllS •IJIJSTlllAL DEVELOPllEllT OlllWllZAT/011 

FOUHIH . 
GENERAL CONFERENCE 
OF UN/DO 

/an5(/J) 

r $lllENGTHENING OF. 
SC/ENT/RC AND TECHNOLOGICAL CAPACITIES 
1oR INDUSTRIAL DEVB.OPMENT 
IN DEVELOPING COUNTRIES j 

ISSUE PAPER 



Item 5(b) of the provisional agenda 

v.83-63887 

INTERNATIONAL CO-OPP.RATION, RELEVANT NATIONAL ACTIONS 
INCLUDING INDUSTRIAL POLICIES, AND UNIDO'S CONTRIBUTION 
IN CRITICAL AREAS OF INDUSTRIAL DEVELOPMENT 1985-2000: 

Strengthening of scientific and technological capacities 
for industrial developnent in develoeing countries 

Issue paper prepared by the UNIDO secretariat 



ID/CONF. 5/5 
page 2 

INTRODUCTION 

1. Developing countries have been, over the years, conscious of the 
critical role of scien~e and technology in their industrialization. The 
progress they have made in strengthening their scientific and technological 
capabilities is considerable, granted that the systematic efforts of many 
developing countries in the field of technology date back, on average, not 
more than 15 years. At the same time, those countries face several con­
straints that will be aggravated in the 1980s on account of technological 
advances. However, those advances have also a certain potential for devel­
oping countries. To come to grips with this new situation, with tasks 
unfinished and new ones emerging, is the challenge to the developing countries 
in the field of industrial technology in the 1980s. 

2. The issue of the strengthening of scientific and technological 
capacities for industrial development in developing countries is addressed in 
more detail in the background document (ID/CONF.5/6). Questions related to 
technological advances have also been dealt with in detail in the report 
(ID/WG. 389/6) and papers of the International Forum on Technological Advances 
and Development (Forum), which serv~d as one of the high-level meetings 
pr.eparatory to this Conferenc~ • .!/ The primary focus il'I this paper is on 
technological capabilities, it being understood that corresponding scientific 
capabilities should also be strengthened. 

I • MAJOR ISSUES 

A. P~ogress dchieved and constraints faced 

3. What are the salient results of the efforts of developing countries in 
science and technology? Chapter I of the background paper attempts to answer 
this question. Most developing countries have paid attention to increasing 
their scientific and technological manpower and a substantial number to 
developing endogenous technology, though in both cases they are faced with 
several constraints. Many countries are still short of the requisite manpower 
and their efforts to create and apply endogenous technology have not been very 
successful. A relatively small number of countrie~ have regulated the import 
of technology (in spite of the fact that most countries are primarily depen­
dent on imported technology), and an even smaller number have formulated 
explicit technology policy and plans. Considerable ground has therefore to be 
covered by most developing countries towards achieving technological 
self-reliance. 

4. The application and development of technology have led to 3 pattern of 
industrialization resulting in urban concentrations and geographical enclaves 
with li.ttle diffusion of industrial and technological development. 'l'he con­
tribution of industrial technology to employment could be greater than it is 
if there were appropriate policies and programmes. Insufficient attention has 
been paid to the interaction of technology with the productive sectors and 
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thereby to t:1e creation of a self-generating dynamism in the industrial 
structure. In general, the efforts of most developing countries have been ad 
hoc and fragmentary rather than within a total Framework for national action. 
Clearly, there are unfinished tasks. What are the tasks that are emerging? 

B. Impact of technological advances 

5. During the 1980s and 1990s several technological advances, such as 
genetic engineering ar.d biotechnology and micro-electronics, are expected to 
converge. Those advances are expected to alter 1..~e rate and pattern of 
industrial production, widen the technological gap between developed and 
developing countries and change life-styles. Something like 65 per cent of 
industrial production in developing countries could be affected by the 
technological advances. Apart from the impact on industry, there will be 
further impacts on other sectors and on development and society as a whole 
encompassing skills, employment, work, work environment, leisure, family and 
social lif.:?. The concept and content of technological capabilities are also 
undergoing changes; the new types needed may provide the key to productivity 
and international competitiveness in future. Chapter II of the background 
paper deals with this aspect, drawing upon the work of the UNIDO programme on 
technological advances in the last four years. 

6. The developed countries have already initiated policies and programmes 
to develop and apply technological advances. What are the options for devel­
oping countries? They could either simply react to events and changes and 
keep rectifying their own positions in a changing world or assess the new 
technologies and develop their capabilities to use them purposefully for their 
own requirements. They may have to do both, and a timely and orderly response 
is of paramount importance. The technological advances should be approached 
as new opportunities for revitalizing tt1e development process and improving 
the quality of life. 

7. What are the features of technologiccil advances that offer hope to 
developing countries? From the work done by the UNIDO secretariat covering a 
number of technological advances, 1:,/ two cases may be cited. Genetic 
engineering has imparted versatility and efficiency to biotechnology as a 
whole, which will enable the production of a wide variety of new or signif­
icantly improved products in a number of fields such as pharmaceuticals, 
energy production, agriculture and mininq. It could provide new solutions to 
the basic problems of food, fodder, fuel and fertilizer. The technology would 
be energy saving, of low capital intensity, easy to apply and lend itself to 
decentralized applications. It could upgrade traditional technologies, make 
rural industrialization p~ssible and improve the quality of life. By making a 
biomass-based strategy for industrialization possible, genetic engineering and 
biotechnology could open up a new pathway for industrialization in developing 
countries, in most of which the turnover of organic material is high. 

8. As regards micro-electronics, the question is not whether it should be 
introduced in the developing countries but how. It is relevant to them in 
many respects, such as its far-reaching effects on the productivity of 
industries, its capacity for simplifying and imparting flexibility to manu­
facturing and industrial operations, its contribution to improvement of the 
quality and cost effectiveness of goods for the export market and its 
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value to strategic industries such as oil and power. Micro-electronics could 
also have a direct impact on the quality of life through applications that 
would improve, for example, public health and medical and educational levels 
in a country. At the same time the social implications of micro-electronics 
and its adverse impacts on employment in certain sectors cannot be over­
looked. Developing countries, however, cannot delink themselves from this 
technology in an interdependent world economy1 they will have to make complex 
decisions in regard to the manufacture of components and assemblies, appli­
cations, ~nd lastly software, which is of crucial importance to them. 

9. In regard to technological advances in general, ttiere is a need for 
every developing country to take both short-term and long-term action. 
Short-term action should include forecasting and asse!'l:>ment of the socio­
economic impact of technological advances, careful choice of technologies and 
equipment to be imported, and a strengthening of the negotiating capability 
for their acquisition. Such action is urgently needed so that irreversible 
distortion of the industrial and technological infrastructure is not created 
from the beginning. Long-term action should aim at strengthening techno­
logical capabilities and would require imaginative attempts to apply the 
technological advances to improve the standard of living and upgrade the 
general technological level of the population. Such action should be stra­
tegic, involving, wherever necessary, structural changes in the industrial and 
economic development of the country in the light of its development objectives. 

10. What are the issues involved in integrating technological advances in 
the technological, industrial and social systems of the developing countries? 
Some relevant considerations are briefly discussed below. 

11. Since conditions in developing countries vary and uniform prescriptions 
are not possi!:>le, countries may have to follo;.r selective and differential 
approaches and each country may have to decide for itself the point of entry, 
degree of penetra:ion, source of inputs, linkages, vehicles of implementation 
etc. However, in an interdependent world economy, all countries need to have 
technological awa•:eness. Whatever the level of development, there is a need 
for a minimum le,.el of competence to deal with emerging technologies within 
realistic time horizons and for establishing effective national groups for 
this purpose. 

12. The social implications of the introduction of high technology have to 
be carefully considered by each country in its own socio-economic context. 
High technology options have to be placed within the range of available 
technology options from the traditional to the advanced. Developing countries 
may have to adopt and ~anage a technological pluralism opti~al for the 
objectives, problems and limitations of each country. Such an approach would 
be in accord with the concept of appropriate technology as enunciated by the 
International Forum on Appropriate Industrial Technol09y organized by UNIDO in 
1978. High technology should be used not only to start feasible industrial 
activities, but also to upgrade the general industrial and technological 
capability of the country including its traditional and decentralized 
activities. 
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13. For the 1980s, a framework for national action is needed that will 
integrate the responses to technological advances with existing technology 
policies or efforts and at the same time make up the deficiencies of the 
latter. The building up of such a framework should be regarde<l as one of the 
major responsibilities of Governments in developing countries in the 1980s. 

14. What are the possible elements for a framework of action? The UNIDO 
secretariat prepared such a framework as its contribution to the United 
Nations Conference on Science and Technology for Development held at Vienna, 
in August 1979 (A/CONF.81/BP/UNIOO). The same framework could be reoriented 
to take into account new technological advances. For drawing up such a 
framework a supporting mechanism may be necessary that could be, as a minimum, 
an interdisciplinary unit of 6-12 professionals close to a high policy-making 
level. Expertise has to be drawn from economists, scientists, technologists, 
social scientists, systems analysts, bankers, industrialists, management 
experts etc. 

15. What are the important considerations in building up the framework? 
These include the upgrading of endogenous technologies; the integration of 
technology policies and actions with the industrial sectors1 human resource 
development; the structuring and management of demand; and the rationalization 
and development of technological institutions having regard to their rele­
vance, effectiveness and interaction. These and other considerations are 
discussed in chapter III of the background paper. 

16. A new line of action for the developing countries would be to establish 
appropriate mechanisms individually or collectively to forecast, monitor and 
assess technological trends and their implications for economic a:id social 
development and to formulate, develop and implement policies to maximize the 
potential benefit of the new technologies and avoid their adverse conse­
quences. Such an clssessment should be an important input to industrial, 
technological and general development planning and the formulation of 
industrial, technological, commercial and fiscal policies, and in decision­
making on industrial projects. Such information should also be used to see> 
how far the new technologies could revitalize the development process in 
critical sectors. 

17. The need for greater allocation of resources for science and technology 
in developing countries assumes greater relevance on account of the emerging 
technological advances. About a decade ago it was suggested that developing 
countries should allocate at least 1 per cent of their GNP to research and 
development. It is now proposed that they aim at devoting 1. 5 per cent of 
their GNP for research and development by 1990, and reach a minimum level of 
2 per cent by 2000. 
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D. International co-operation in the 1980s 

18. International co-operation has a vital role to play in helping 
develo~ing countries to correct the deficiencies already noticed and to 
harness new technologies for their unique problems. Chapter IV of the 
backgrour.d paper discusses this issue, both in terms of enhancing ongoing 
co-operation and expanding its frontiers. 

19. A review of the present trends in international co-operation shows 
that, at the enterprise level, costs and conditions of technology contracts 
and dCcess to technology continue to be matters of concern to the recipients 
of technology. 'lbere is scope for considerable improvement in the attention 
to science and technology in official development assistance programmes and in 
intergovernmental project a1a. Some major issues of international co­
operation remain unresolved such as the financial contributions to the United 
Nations Financing System for Science and Technology for Development, the 
adoption of an International Code of Conduct on the Tr3nsfer of Technology and 
the revisio~ of the Paris Convention for the protection of Industrial Property. 

20. Sev\?ral initiativi:s for co-operation between developing countries have 
been taken, such as the Technological Information Exchange S}'stem (TIES) and 
regional and subregional institutions and programmes, but considerable headway 
has to be made to achieve the goals set in the Caracas Declarati~n and Plan of 
Action. 

21. The background paper (ID/CONF.5/6) proposes several measures for 
enhancing the existing co-operation between developed and developing countries 
both at Government and enterprise levels. In partic!llar, attention is drawn 
to the incorporation of specific science and technology compnnents in inter­
national aid programmes and improvin9 the access to technology in the public 
domain (ibid., para.93). 

22. Suggestions made in the background paper for advancing existing 
co-operation between developing co!lntries include: 

(a) Strengthening TIES and encouraging all developing countries that 
wish to do so, even if they do not have a technology registry, to become 
associate members of TIES ao as to benefit from an exchange of information and 
experience other than those subject to reciprocal arrangements (para. 94); 

(b) Encouraging the formation of consultar.cy consortia by developing 
country firms (para. 95); 

(c) Undertaking a feasibility study for the establishme~t of an 
international network mechanism to promote technology exports (para. 97); 

(d) Concluding preferential arrangements for 
between developing countries in specific sectors, 
processing and oils and fats (para. 98). 

technology transfer 
e.g. leather, food 
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E. New dimensions of international co-operation 

23. The beneficial application of technological advances for development 
should be declared as a major goal for international co-operation in the 1980s. 

24. The accelerated flows of, and access to, technological advances must be 
promoted at the enterprise level, in the public domain and between 
Governments. Co-operation between developec and developing countries in this 
respect is discussed in paragraph 101 of the background paper. In regard to 
enterprise level co-operation, the changing structure of the international 
~echnology market in the field of technological advances has to be noted. In 
this new configuration transnational companies could be expected to have 
control over not one group of technologies, but several related technologies 
such as in the energy, chemical, pilarmaceutical and biotechnology fields. 
Developing countries will be the markets for several high technology products 
and processes, particularly in the case of biotechnology and solar and biomass 
energy. This gives the developing countries a countervailing power in regard 
to the terms of acquisition and the degree of local content. 

25. The emergence of technological advances would, in a sense, lead to a 
ne"' phase of co-operation between developing countries. In particular, those 
countries may have to consider together a collective strategy for the response 
to technological change. A forecasting and assessment network of developing 
countries is suggested in the bacKground paper, with UNIOO serving as a 
clearing house for the network (para. 103). 

26. New international me~hanisms will also be necessary for different 
advanced technologies. As a result of the initiative of UNIOO 28 countries 
have already signed an agreement for setting up an International Centre for 
Genetic Engineering and Biotechnology. The background paper discusses briefly 
other initiatives arising out of the work of UNIOO in relation to an inter­
nationa~ centre for micro-proce~sor applications and regional electronics 
centres or networks (para. 104), an international network of institutions 
engaged in research and development on industrial conversion of biomass (para. 
106), a consultative group on solar energy research (para. 107) and an inter­
national mechanism for monitoring developments in the field of materials 
(para. 108). Work will have to be continued in these areas as well as in 
other technological areas of importance for the future such as sea-bed mining, 
on which work has already been initiated by UNIDO. 

27. It is also proposed that a limited number of new advanced technologies 
to meet particular needs of a clear and urgent character of the human 
community be designated as •technologies for humanity". These technologies 
would be developed through commonly funded progra11111es and disseminated in the 
public domain. All countries able to contribute to developing these 
technoloqies should be encouraged to dos~ (para. 109). 

28. It is proposed to establish an international roster of scientist~ and 
technoloqists in seler.:ted technological advances who are willing to assist 
developing countries through communications, training, field visits or a 
period of residence in thoae countries. Such a computerized coster, to be 
maintained by UNIDO, could be used by developing countries requiring specific 
expertise (para. 110). 
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29. Among the new di~ensions of international co-operation, attention 
should be given to strengthening the technological capabilities of the African 
countries so as to be able to realize the objectives of the Industrial 
Development Decade for Afri~a. 

II. NEW ROLE FOR UNIOO 

30. UNIOO is already playing an important role in assisting developing 
countries in the development and transfer of industrial technology through 
technical assistance and promotional programmes and by the System of 
Consultations. However, the emergence of technological advances and the need 
for developing countries to respond to them places important additional 
responsibilities on UN!OO; the whole of UNIOO will have to be involved in this 
exercise. This is discussed in chapter V of the background paper. The 
technical assistance and other operational programmes of UNIOO will have to be 
sub~tantially augmented to assist developing countries to keep pace with 
technological changes and create necessdry group~, institutions and 
structures. The Consultations, even though they will be confined to selected 
industrial sectors, increasingly will have to take note of the impact of 
emerging technologies on those sectors. 

31. A special responsibii.ity lies with the UNIOO Technology Programme, in 
particular, in relation to its activities concerning technological advances. 
The Third General Conference of UNIOO recomme~ded that institutional arrange­
ments within the UNIOO secretariat should be strengthened with regard to 
technology, and adequate resources provided. 1J This need has become more 
urgent in the light of the emergence of technological advances. Following the 
recommendations of the Forum, it is suggested that the UNIOO programme ori 
technological advances (carried out by the Te-=hnology Programme) be expande:i 
and diversified. 

32. In addition to technical assistance and advisory servic~s and the 
responsibilities assigned to UNIDO under Industrial Development Board 
resolution 47 (XI) and other mandates, the UNIOO Recretariat should pay 
particular attention inter alia to: 

(a) Stimulating and assisting developing countries to establish a 
policy framework for national action for the 1980sJ assisting them in building 
up their technological capabilities in several fields of technological 
advances, including the setting up of national groups to monitor and assess 
technology trends and of core technical groups or institutions in s~lected 

technological advancesJ and carrying out studies and sensitization programmes 
to facilitate the above (para. 119 of the background paper)1 

(b) Strengthening negotiating capabilities of developing countries, 
in particular through a strengthened and expanded TIES, and monitoring world 
technology trends and the changing int~rnational technology market (para. 120)J 

(c) Promoting further technological co-operation between small and 
medium-sized enterprises of developing and developed countries in all areas, 
including the high technology areas (para. 121)1 
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(d} Identifying and promoting the development and USP. of energy­
related technologies and the equipment therefor (para. 122); 

(e) Helping the developing countries, particularly through the 
Industrial and Techno~ogical Ia1formation Bank (INTIB), to handle a!ld process 
technological informatio4 in an era of information explosion, and strengthen­
ing INTIB to enable it to fulfil in greater measure the objectives of its 
establishment, and its due role in a global system of scientific and 
technological information (para. 124)1 

(f) Providing special assistance 
development of technolO<jical capabilities 
Industrial Development Decade for Africa. 

to African 
within thE: 

countries 
framework 

for 
of 

the 
the 

33. Regarding the promotion of international co-operation in general, the 
secretariat would have to take new initiatives, including pro;notion of 
regional and subregional action, in the following areas (para. 123): 

(~) Promoting a forecasting and assessment network in developing 
countries; 

(b) Promoting international centres or other mechanisms to strengthen 
the capabilities of developing countries in selected technological advances in 
ac~ordance with their needs1 

(c) Elaborating and implementing the concept of technologies for 
humanity; 

(d) Developing and operating an internetional roster of high-level 
scientists and technologists; 

(e) Organiziilg and making available to interested developing 
countries a travelling exhibition of applications of technological advances 
for development1 

(f) Continuing the mobilization of 
makers, the scientific and technological 
world-wide scale1 

interest and effort of policy­
community and industry on a 

(g) Examining and pursuing new initiatives for technological 
co-operation between developing countries (e.g. consultancy consortia and an 
international network mechanism for technology exports). 

34. The UNIDO secretariat will continue to co-operate closely with other 
international organizations in the wot k in the field of development and 
transfer of industrial technology. 



ID/CONF. 5/5 
..... ,... 1 n 
r .... "::1- --

Notes 

!/ Expert group meetings to prepare for, and follow up, the Forum 
were held in Moscow (IO/WG.384/16) and Dubrovnik (ID/WG.401/7). 

lf The work of UNIDO in this field has covered, in varying degrees, 
qenetic engineering and biotechnologyJ micro-electronics; information 
technologyy teleconmunicationsJ materials1 space-related technologi~s1 sea-bed 
mining; energy from biomass and solar photovoltaic cells; and developments in 
lighter-than-air system&, machine tools and petrochemicals. 

Y New Delhi Declaration and Plan of Action, PI/72, Chapter III, 
•industrial Technology•. 
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