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Introduction

Technological advances are becoming increasingly linked with industrial
development. Microelectronics, information technology and new materials, for
instance, have already influenced many industrial sectors. Genetic engineering
and biotechnology are not only of great significance to the food processing
industry, but to the chemical, pharmaceutical, waste recycling and energy
industries as well.

According to UNIDO estimates (198-) approximately 65 per cent of the
industrial production of the developing countries could be affected to a
greater or lesser extent by technological advances.

As early as 1979 the United Nations Industrial Development Organization
(UNIDO) established a programme to promote specific technological advances in
the third world, in the aftermath of a major event that took place some ten
years ago. The event was the 1979 Ur:’ted Nations Conference on Science and
Technology for Development. The progiamme is the UNIDO Programme on
Technological Advances which offers advice and guidance to developing
countries on emerging tech.ologies and is intended to help them build up their
technological capabilities carefully and selectively.

For the biennium 1990-91 the programme will focus mainly on biotechnology,
informatics, new materic::s, marine industrial technology, advances in
manufacturing technology and solar photovoltaics. Assistance will be provided
to formulate and implement policy responses as well as to monitor the changing
global technological scene and the impact of new technologies on the
industrial and technological market.

In April 1983, UNIDO organized the International Forum on Technological
Advances and Development in Tbilisi, USSR. The Forum emphasized that the
challenge of the new technologies could be used as an opportunity to
revitalize the development process. The harnessing of technological advances
for development is the real challenge before the international community.

Developing countries have to take short- and long terms of a defensive as well
as positive character. Defensive measures are necessary since indiscriminate
introduction of technological advances can produce irreversible distortions in
the =conomies of developing countries. Positive measures are essential to
adopt and use new technologies to galvanize the development process.

£ince no uniform prescription can be applied to all countries, and in
particular to developing countries, the Forum suggested the following
approach: whatever the level of development, every country needs a minimum
level of competence to deal with emerging technologies within a realistic
time-frame and to establish effective national groups for this purpose. The
Forum suggested a rough scale of three different levels of technological
competence for developing countries:

i) Minimum level indicates an awareness of the technological advances
possible, the existence of continuous monitoring and relevant technological
intelligence; the identification of appropriate technology and its relevance
to the country, and the ability to assess, select, negotiate and utilize
technology; autonomous decision-making;

ii) Medjum Jevel includes the above factors, and in addition, the ability to
adapt or generate technology;




{ii) High level includes all the above factors as well as a capacity for
commercialization, design, manufacture of equipment, and participation in
competitive international markets.

Consequently, UNIDO has adopted a range of measures to help developing
countries at different levels of development.

Objectives

The UNIDO Programme on Technological Advances was injtiated to increase
awareness through early identification and assessment and, where relevant, to
promote necessary action in the following areas:

i) assessment of the pros and cons of various technological advances

for developing countries;
ii) the relevant capabilities that are needed in order to use specific

technologies;
iii) policy actions to be taken by governments of developing ~ountries.

How are these objectives undertaken?

. through expert group meetings, studies and current awvareness
bulletins;

. by mobilizing the co-operation of selected individuals and
institutions;

. by promoting national action through policies and programmes in
developing countries;

. by vroviding technical co-operation and advisory services, as and

when required.

Activities have been developed within this context in relation to the
type of technological advance and the most effective action in each case.
Based on experience, these activities have been graduaily integrated in z
programme approach.

A Programme approach - on the basis of several years of experience in working
on technological advances, the UNIDO Secretariat has adopted a programme
approach in this field as part of the overall programme for development and
transfer of technology {IDB/3/26), endorsed by the Industrial Development
Board of UNIDO in 1989. Work on technological advances will focus on:

(a) encouraging policy responses from developing countries including
monitoring of techrological advances;

(b) buflding up capabilities selectively;

(¢) mobilizing international co-operation, particularly that of the
scientific and industrial community, including the creation of
international mechanisms, networks etc.;

{(d) 1linking these activities to actual investment,

UNIDO-promoted technological advances

There are several areas of technological advances that UNIDO {s engaged




in promoting for the benefit of developing countries.

1. Genetic engineering and biotechnology

The elements of the programme in genetic engineering and biotechnology
include:

(a) Information and identification of needs, including the monitoring
of technological trends, the sensitization of policy makers,
scientists and technologists and the development of a
bio-informatics data base and network;

(b) Stimulation of policy and programme formulation at the national
level in the field of biotechnology through seminars and advisory
missions;

(c) Development and research co-operation between institutions of
industrialized and developing countries and of developing countries
themselves;

(d) Helping the building of technological capabilities through ICGEB
and ICGEB-related R+D activities including affiliated centres inmn
Africa, Asia and Latin America and to regional biotechnology
networks in Africa and Latin America;

{(e) Transfer of technology through technological co-operation at the
enterprise level, particularly between small firms in developed and
developing countries and through investment promotion;

(f) Helping the development of biotechnology research and production
infrastructure through strengthening national institutional
capabilities and monitoring developments relating to legal issues
in transfer of technology and through the formulation of safety
guidelines for biotechnology research and manufacture.

A major UNIDO initiative in this field is the promotion of the
International Centre for Genetic Engineering and Biotechnology (ICGEB). 1In
April 1984, a decision was taken to locate the Centre in two components, in
Trieste, Italy, and in New Delhi, India. In June 1986 an interim programme
was adopted, a Director for the Centre appointed and the two components
infitiated scientific work and training programmes. A five-year programme for
US$ 55 million was approved in April 1989 for commencement in July 1989.

By August 1989 forty-one countries had signed the statutes of the Centre
and 17 countries had ratified them. Member states of the ICGEB, as of August
1989, are: Afghanistan, Algeria, Argentina, Bhutan, Bolivia, Brazil,
Bulgaria, Chile, China, Colombia, Congo, Cuba, Ecuador, Egypt, Greece,
Hungary, India, Indonesia, Iran, Iraq, Italy, Xuwait, Mauritania, Mauritiv
Mexico, Morocco, Nigeria, Pakistan, Panama, Peru, Senegal, Spain, Sudan,
Thailand, Trinidad and Tobago, Tunisia, Turkey, Venezuela, Viet Nam,
Yugoslavia, Zaire,

The work of the International Centre for Genetic Engineering and
Bio-echnology (ICGER) covers the fields of agriculture and human and animal
health at the New Delhi component, and industrial microblology, energy and
pilot plant activities at Trieste.




Joint UNIDO/ICGEB training programmes include the following:

Workshops: bivtechnology in agriculture, New Delhi, September 1985;
biotechnology and industrial commodities, Trieste, March 1936;
workshep/symposium “from protein structure to protein engineering", Trieste,
March 1988; genetic engineering, Enugu, Nigeria, September 1988; molecular
genetics of yeast, Trieste, March 1989;

Practical courses on computer applications in molecular biology,
Trieste, July 1989 and on molecular genetics of chloroplasts, New Delhi,

July/August 1989.

Other projects: forum of scientists of ICGEB member countries, Trieste,
March 1988; laboratory course on genetic manipulation of streptomyces, Wuhan,
China, April 1988; training course on eukaryotic expression vectors, La Plata,
Argentina, July 1988; research colloquium of European affiliated centres,
Trieste, April 1989;

The process of establishing the Centre has also resulted in significant
activities at the national level in several developing countries. Many member
countries of the International Centre have already requested affiliation of
their national centres or networks with the International Centre. Affiliation
has so far been granted to Algeria, Argentina, Brazil, Bulgaria, Chile, China,
Cuba, Egypt, Greece, Nigeria, Venezuela and Yugoslavia. Collaborative
research proposals have been received from affiliated centres for co-operation
with ICCEB. Several ICGEB member countries are also being assisted.

Other UNIDO actjvities at the international level

. an expert group meeting on the development and production of animal
vaccines (Stockholm, December 1981);

. co-sponsoring an International Symposium on Lactic Acid Fermentation
(Mexico City, November 1984);

. participation in important international conferences, such as the
International Genetics Congress (New Delhi, 1983 and Toronto, 1988);

. the International Biotechnology Symposjium (New Delhi, February 1984);

. sponsoring a workshop on capacity-building in biotechnology during the
Annual Meeting of the American Association for the Advancement of Science
(Washington, May 1984);

. international co-operative research and training projects between
Korea Advanced Institute for Science and Technology and Harvard University,

. between the Kuwait Institute of Scientific Research and the University
of Iilinois,

. between Trinity College, Dublin, and the University of Punjab in
Pakistan;

. the formation of an informal working group together with WHO and UNEP
on biotechnology safety and a study on safety guidelines for biotechnology
research, manufacture and envirvnment.

—at the regiona)] level

. a regional biotechnology network for Latin America (implemented by the
Departmer.t of Indusctria;: Operations) and proposals for regional networks for
Africa and the Arab countries;




. a regional meeting on biotechnology for Latin America (Havana,
February 1988);

. co-sponsoring with ESCWA, a regional workshep for Arab countries
(1988).

—at_the national level

. sensitization meetings with officials, scientists and technologists
and industrialists in: India and Kuwait (January 1982), Mexico (March 1982 as
part of the technology perspectives project), Brazil, the Republic of Korea
(November 1983), Saudi Arabia (December 1987) and Argentina (June 1988);

. advisory missions of experts to Egypt, Brazil, Vietnam and Kuwait.
This has culminated, in the case of Egypt, in the formulation of a Genetic
Engineerirg and Biotechnology National Programme and a programme for the
Establishment of a National Agricultural Genetic Engineering Ladboratory. In
the case of Kuwait, the result has been a "Plan of Work for the State of
Kuwait in Selected Priority Projects”.

Other activities* in the field of biotechnology include

. a case study on the microbial leaching of copper ore in two Andean
Pact countries which has drawn the interest of other developing countries; a
proposal for upgrading traditional fermented foods in Africa;

. a proposal for the establishment of a protein sweetener industry in
Africa.

. other studies include those on marine biotechnology, the state of the
art of bioconversion of cellulose to ethanol, the production of bioreagents in
developing countries, trends in enzyme engineering, and international
biotechnology flows and market structure.

. a directory of research institutes engaged in the industrial
conversion of biomass has been completed.

. the concept of a biomass-bascd strategy for industrialization was
developed by the UNIDO Secretariat, based on the recognition that through
bioconversion of renewable crops several chemical and bio-industries could be
established in rural areas.

Technical co-operation projects in the area of biotechnology have been
increasing, among the important ones are

. a project in the Philippines to establish a pilot plant for the
enzymatic conversion of cellulose to ethanol;

. a joint execution with UNESCO of a major UNDP project on the Reglonal
Network for Biotechnology in Latin America involving 24 countries.

b A bibliography of documents prepared by the UNIDO Technology Programme
on the subject areas mentioned in the foregoing pages appears in an Annex to
this Paper.
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The publication of a quarterly Current Awareness Bulletin, sirce 1982,
called Genetic Engineering and Biotechnolegy Monitor, has been welcomed
widely. It provides extensive current information of interest to policy
makers, scientists and technolcgists, mainly in developing countries.

2. Microelectronics, informatics ard telecommunications

The UNIDO programme in this field has the following components:

(a) Information and identification needs (involving the sensitization
and alerting of policy makers and technologists);

(b) Promoting the formulation of policies and programmes through
national workshops and advisory services;

(c¢) Encouraging the use of microelectronics in industry and also for
other developmental purposes. For the latter, the mechanism of the
Consultative Group on Information Technology will also be used;

(d) Promoting the production of hardware and software, including the
setting up of joint ventures, particularly in software and the
promotion of software exports from developing countries;

(e) Transfer of technology through technological co-operation at the
enterprise-level and guidelines for the acquisition of computer
hardware and software;

(f) Capability building in the field of microelectronics and
information technology through microprocessor application centres
or core groups, software houses and ac’ ivities for the design of
integrated circuits. Regional and international co-operation
activities continue.

UNIDO participation at the international level - following a meeting of
experts, (June, 1981) on the implications of technological advances in
microelectronics for developing countries, a special mission visited four
developing countries in different regions to promote selective applications of
microelectronics and software development. Apart from reviewing the national
situation in the four countries, the mission recommended an approach to
microelectronics application, including software and suggested models of
microprocessor application centres and software houses. Also as a result of
the June 1981 meeting, activities at the regional level were pursued (see
UNIDO participation at the regional level). '

A proposal to set up an international centre for microprocessor
epplications was made at the International Forum on Technological Advances and
Development organized by UNIDO (Tbilisi, USSR, 1983). Meanwhile, a series of
country case studies has been initiated, aimed at the national level, but also
to identify the scope for regional and international co-operation. By early
1989, UNIDO had published country studies on Bangladesh, Brazil, India, the
Republic of Korea, Pakistan and Venezuela, as well as an overview of the
microelectronics industry in these countries. 1In addition, the concept was
devised of an internatjonal silicon foundry combined with a design-centre
interacting with a network of national design centres which evoked interest in
several quarters. A concept of an international centre for microprocessor
applications and software is under development.




In an effort to promote co-operation among participants active in the
area of information technology for development, the UNIDO Secretariat convened
a meeting (Vienna, 21-23 March 1984) which resulted in the creation of a
Conscltative Group on Information Technology (COGIT). The Group met in Vienna
(December 1987) and made recommendations for action by UNIDO.

The UNIDO Secretariat has tried to promote the concept of software as an
industry and identified the actions that developing countries could take to
promote that industry. The concept has been elaborated through several
studies dealing with (1) the importance of software for developing countries
(2) the approach to software develcpment in those countries (3) guidelines for
software production and {4) organization and modalities of software
production. Further work is planned.

UNIDO participation at the regional level has promoted attention and
co-operation in the field of microelectronics in all the developing regions:

Latin America and the Caribbean - An expert group meeting for the Economic
Commission for Latin America (ECLA) was held by UNIDO in Mexico, Jupe 1982, in
co—-operation with ECLA, at which the socio-economic implications of
microelectronics advances for Latin American countries were analysed and a
co-operative Latin American programme of action in the field of
microelectronics was recommended. As a step in this direction, a Latin
American Microelectronics Retwork including the Caribbean (REMLAC) was
established at a meeting in Caracas, June 1985, attended by eight member
countries, and a programme of co-operation was set out. A programme of action
has been prepared for regional co-operation in strengthening capabilities for
the acquisition of computer hardware and software and a regional project
funded by UNDP is under implementation.

Asia and the Pacific ~ A Symposium on Microelectronics for Productivity, (New
Delhi, April 1983) co-sponsored by UNIDO, requested UNIDO to take the lead in
promoting the establishment of an Asian Centre for Electronics. National-
level studies in selected Asian countries have been undertaken to ascertain
the needs for regional co-operation and, following a meeting on the subject in
1987, a regional co-operation project is being elaborated.

Western Asia - UNIDO, in co-operation with the Economic and Social Commission
for Western Asia (ESCWA), organized an expert group meeting on the Development
of Microelectronics in the ESCWA Region, Kuwait, 4-7 March 1984.
Recommendations made at that meeting requested UNIDO, inter alia, to look into
the possibility of establishing a silicon foundry with design facilities in
the ESCWA region. As a result of a recommendation made at a second
UNIDO/ESCWA meeting (Siddi Bel Abbas, Algeria, January 1986), the Arab Fund
for Social and Economic Development has funded the Government of Iraq to
undertake a feasibility study for a pilot plant-level silicon foundry. 1In
co-operation with ESCWA, UNIDO will also organize an exhibition on the
electronics industry followed by an investment promotion forum in Arab
countries, Algiers 1990.

Africa - UNIDO co-sponsored with the United Nations Conference on Science and
Technology for Development (UNCSTD), the Organization of African Unity (OAU)




and the Economic Commission for Africa (ECA) a meeting of African scientists
on the implications of new technologies in the implementation of the Lagos
Plan of Action and the Programme for the Industrial Development Decade for
Africa (Mbabane, Swaziland, 22-26 October 1985). A meeting on applications of
microelectronics and software organized by UNIDO (Xenya, 18-23 February 1985)
was attended by representatives from Ethiopia, Sudan, Tanzania, Uganda and
Zambia.

A project for subregional co-operation in informatics in the Eastern and
Southern African subregions is being developed with the immediate objective of
establishing an informatics centre at the Eastern and Southern African
Management Institute at Arusha, United Republic of Tanzania, to perform
training and information functions and to provide advisory services.

UNIDO participation at the national level included the commissioning of
the state-of-the-art studies. Assistance was provided to the Government of
Mexico in setting up a permanent national team to monitor technological
advances through a project financed by the United Nations Financing System for
Science and Technology for Development (UNFSSTD). Under this project a
national-level workshop on microelectronics was held. Three experts then
proposed specific actions for the microelectronics industry in the light of
global technology trends. National-level workshops were also assisted in
Kenya, Argentina and Trinidad & Tobago. National projects include Venezuela
and Trinidad and Tobago.

A number of technical co-operation projects (some of them major projects
in the frontiers of this technology) are being implemented by the UNIDO
Department of Industrial Operations, in fields such as semiconductor material
technology, manufacture of integrated circuits, microprocessor applications,
computer-ajided design, numerically controlled machine tools, etc.

In other_activities UNIDO provided support to

. a training workshop in Brazil and studies on biomedical applications
and power devices prepared on the basis of that workshop;

. a proposal to set up a pilot project for a rural development
information system in the state of Karnataka, India.

UNIDO also undertook studies, inter alia, on:

. sugar-cane processing in selected Latin American countries;

. the use of computers for the organization of meat production and
processing based on the experience gained from an enterprise in the
Philippines;

. technological trends in the design and manufacture of custom and
semi-custom chips, numerically-controlled machine tools and trends in
technology flows and market structure relating to computer hardware and
software;

. computer image processing and its implications for developing
countries;

. expert systems and proposals for application.




3. Other new technologies
a) New materials

The programme in new materials includes:

(a) Information analysis and the monitoring of technology trends in
selected materials and the development of an information network
for new materials;

(b) Support to national policy and programmes in the field of
materials, including help in setting up material testing
laboratories in developing countries;

{c) Programmes for international co-operation, includiang promotion of
the establishment of networks of centres of excellence in selected
materials.

Subjects referred to in the Current Awareness Bulletin include
high-strength low-alloy steels, powder metallurgy, plastic composites,
aluminium alloys, solar cell materials, and super-conductcrs, among other
subjects.

A series of studies on new materiais and technologies has been
initiated. They include studies on composites of possible relevance to
developing countries, high-temperature ceramics and fibre optics.

New materials and the policy implications for developing countries have
been the subject of special meetings since 1982. The development of a
programme on new materials has been the outcome of one such meeting (Vienna,
December 1987). For the first time the subject of materials was treated in a
trans-sectoral fashion, emphasizing the role of materials in developing
countries through the utilization of natural resources; upgrading,
substitution and recycling; and the application of high science to develop
suitable materials in developing countries. The meeting recommended
increasing interaction between experts and professional societies and creating
national centres for materials technology.

Following a UNIDO meeting in early May 1989, preparations were made to
set up an international materials assessment and applications centre in Brazil
for an in-depth analysis and promotion of the rational use of materials.

There is, at present, no institution at the international level to address
issues relating to the development and use of diverse materials, including new
and advanced materials, in a trans-sectoral and integrated fashion. It was
felt that such an institution would provide a forum for international
co-operation, based on an integrated approach and help to promote
industrialization through the use of modern science and technology and their
application to the development of materials based on the local resources and
capabilities in developing countries.

The International Centre for Science and High Technology (ICS) also
covers selected new materials (see below).




- 10 -

The UNIDO Secretariat participated in the World Materials Congress in
Chicago in September 1988 and also c¢rganized a one-day Symposium as part of
the Ccngress on the needs and perspectives of developing countries in the
field of materials. A dialogue between members and the Council of ASM Europe
and members of the UNIDO Secretariat on aspects of international co-operation
took place at a meeting in Vienna, May 1989.

The Department of Industrial Operations implements a large number of
technical co-operation projects in specific materials, both zonventional and
new, including, e.g. carbon fibres and silicon technology.

b) Marine technologies and sea-bed mining

This programme covers the promoticn of marine industrial technology
policies for isiand states as well as other developing countries, and for
specialized centres. This field includes industrial technologies for the
exploration and processing of marine resources, as well as the manufacturing
technologies and : roduction of industrial equipment for such purposes.

Two UNIDO studies have been made in this field relating to
industrialization in developing countries. They are: "Technologies for
investigation and exploitation of sea-bed resources: the potential for
developing countries” and "Ocean mining and developing countries: an approach
to technological disaggregation.”

At an expert group meeting on the industrial processing of marine algae
(Riga, USSR, August 1986) several possible lines of co-operative action were
identified.

Proposals for regional centres and networks are under study, in
particular the promotion of 2 Mediterranean Centre for Marine Industrial
Technology. An expert meeting supported the establishment of the Centre,
within the framework of the United Nations Convention on the Law of the Sea
(UNCLOS), and was held in April 1989. 1In consultation with the Ocean
Economics Branch of the United Nations, New York, proposals for joint
activities are being considered.

c) Advances in manufacturing technology

A study on flexible manufacturing systems was undertaken. In addition,
an analytical study was carried out to disaggregate the advances in
manufacturing technology into various components and present the technological
options available so that if they so wished, the developirg countries could
attempt to develop manufacturing systems of their own, combining options most
sujtable to them in any particular case. Proposals for the development of a
programme in this respect are under consideration. Several technical
co-operation projects are also implemented by UNIDO in this field.

Developments in manufacturing technology and the organization of
production require monitcring in fields such as flexible manufacturing
systems, industrial automation and robotics. The scope for flexible
menufac! iring systems in small-scale industries is being studied in depth. in
addition, projects demonstrating the application of computer-aided design in
small and medium-scale engineering workshops are being promoted.
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d) Soiar_energy

UNIDO activities on solar energy technologies have concentrated on
photovoltaics, as these represent an area of potential breakthrough in the
development c¢f new and renewable energy sources, and are also directly related
to the development of new materials.

The main thrust of the activities is centred on the promotion of a
Consultative Group on Solar Energy Research and Application (COSERA), with the
aim of promoting a critical mass of solar energy research and application, in
particular for the benefit of the developing countries. In this connectijon,
an expert group meeting was held in December 1986, where the subject was
discussed and a detailed outline for the establishment of COSERA was
formulated. Subsequent to this meeting, three experts on solar energy were
fielded as UNIDO consultants to Asia, Latin America and North Africa, and
reports were prepared on programmes and institutions working on solar energy
in these regions. Included in these reports were proposals for regional
co-operation in the field of solar energy, as well as twinning arrangements
between institutions in developed and developing countries. Selected
institutions working on solar energy have also been contacted, and a number of
project proposals from these institutions has been presented to UNIDO for
consideration.

Several studies, relating to solar cel]l materials and solar energy, were
prepared for an expert group which has recommended that UNIDO should promote
COSERA with the Consultative Group on International Agricultural Research
(CGIAR) as a model.

In addition tc the promotion of the Consultative Group, action will be
taken on specific project proposals related to photovoltaics, to establish
regional co-operation in this field, and to encourage twinning between
institutions working on solar energy in developed and developing countries.
Photovaltaics is also being promoted through the International Centre for
Science and High Technology (ICS).

e) Space-related technologies

A study on the potential applications of space-related technologies for
developing countries was presented by the UNIDO secretariat to the Second
United Nations Conference on the Exploitation and Peaceful Uses of Outer Space
in August 1982. The study showed, inter alia, that the "spin-off” of
technologies developed for space programmes can have a variety of applications
in several industrial fields which could contribute to the upgrading of
technologies in those fields. Introducing technology transfer in selected
fields, particularly for small industries, is being explured further.

f) Lighter-than-air (LTA) technology systems

In 1981 UNIDO initiated activities in this field. While the technology
of airships was already in use several decades ag», current technological
efforts have made it necessary, particularly in the face of rising energy
costs, to examine the implications of LTA systems for developing countries.
An expert group meeting studied the question in October 1981 and recommended
the launching of a pilot project in Peru, as a means of gaining experience in
LTA technology, and the preparation of a publication that would analyse and
disseminate information on LTA systems. Similar activities for Africa are
also under consideration. UNID was represented in a meeting on LTA systems
held on the occasion of EXPO 86 in Vancouver, Canada.
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4. International Centre for Science and High Technology (ICS)

UNIDO has acquired valuable experience in promoting international
mechanisms for new technologies, mainly through the ICGEB. Consequently, the
Government of Italy has sought the co-operation of UNIDO in planning the
establishment of ICS with its three components (chemical sciences; earth and
environment sciences and technologies; and materials sciences and high
technologies). The aim of the ICS is to provide developing country scientists
training for research in frontier areas of science and technology as well as
access to the latest scientific equipment and instrumentation. The two-year
project, begun in July 1988, undertakes, among other activities, to:

(a) prepare a feasibility study with a detailed programme of activities
for each institute;

(b) mobilize the active interest of the international scientific
community through, among others, the network provided by the Third
World Academy of Sciences and to secure additional financia:i
contributions from potential donors; and

(c) prepare tentative follow-—up proposals for the next phase in the
establishment of the three centres and the International Centre for
Science and High Technology.

In April 1989, over 100 scientists and technologists recommended that
the three components should undertake research and training activities in:

i) Pure and Applied Chemistry: to focus on polymers, catalysis and
reactivity, all highly relevant for industrial application;

ii) Earth and Environmental Sciences: earthquake prediction; structure
of the earth with special relevance to the isolation of mineral
deposits; climate and global change; dynamic and chemical
interactions in the atmospheric system; waves-ocean current
interaction; modelling vegetation-climate interactions in trepical
and sub-tropical areas.

iii) High Technology and New Materials: with priority in the field of
high technology, i.e. computer science, micro-electronics,
photonics (fibre optics, lasers), and in the field of new
materials, i.e. high temperature superconductors, semiconductors
and composites;

A two-year project for pilot activities for US$ 10 million is also
expected to be funded by the Government of Italy.

5. Other areas

Studies have been completed on long-term technological trends in the

fields of a) machine tools and petrochemicals with special reference to their
implications for developing countries, b) selected industrial sectors.




Technology monitoring

Monitoring new technological developments reguire external inputs from
leading experts in technology who are involved in a wide range of new
technological developments. A review of global technology trends will also be
necessary, in particular, theose relating to international flows of
technology; changes in the international technology market structure; and
technological developments in developing countries. An essential component of
technology monitoring will be to promote technology monitoring functions in
national institutiors and through regional co-operation.

The experience of UNIDO in these monitoring activities during the 1980°'s
suggests that developing countries may have to individually and collectively
set up monitoring mechanisms in order to assess the implications of
technological advances for their own special needs. Even countries at
relatively early stages of development will need to possess a measure of
technological awareness in an interdependent world. This will mean setting up
interdisciplinary national mechanisms. Developing countries will also have to
set up institutions and develop their technological capabilities in specific
areas of technological advances so as to realize their potential for their
unique requirements. Some measures of collaboration between countries will
have to be agreed upon to overcome resource and skilled labour constraints in
the earlier stages, for example by setting up small national groups in
selected areas which could later develop into full-fledged institutions.

UNIDO assisted the Government of Mexico, through a project financed by
tne United Nations Financing System for Science and Technology for
Development, to set up a permanent national team for monitoring technological
advances. The information gained through monitoring will be used in policy-
and decision-making. One of the results of the projects has been that a
specific dimension of technological advances has been incorporated into the
country’'s industrial plan.

Consultancy services have been provided to the Government of Argentina
to set up a monitoring mechanism in the field of microelectronics technology.
The national technology policy works»ops organized in Trinidad and Tobago
(November 1983) and Malaysia (Decer -~ 1983) also paid significant attention
to the subject of technological advances. UNIDO also assisted a national
congress in Argentina on new technologies.

In February 1988 a programme on technology monitoring was presented to
selected Latin American experts and representatives of the Secretariats of the
Latin American Economic System (SELA) and the Commission of the Cartagena
Agreement (JUNAC) at the Headquarters of SELA in Caracas. Participants
analysed the steps taken by individual countries, as well as the ongoing
efforts in the Latin American region for forecasting and planning future
development. They also made concrete suggestions for enhancing the
effectiveness of the UNIDO effort and for improving regional co-operation in
technology monitoring. As a follow-up, a concrete proposal for regional
co-operation was discussed with a working group of the Comision
Latinoamericana para la Ciencia y la Tecnologia (COLCYT), resulting in the
elaboration of a proposal for inter-country co-operation.
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A proposal for extending technological monitoring activities to
include "technological intelligence” is also under consideration.

To help developing country policy makers in their monitoring efforts,
the UNIDO Secretariat has launched a series on "review of global technology
trends”. Initial studies give particular attention to the changing
international technology market structure in microelectronics, biotechnology,
telecommunications and solar photovoltaics. Based on a study entitled, "The
changing technological scene: the case of OECD countries™, a similar project
is under way in 1989 for selected developing countries.

Monitoring activities are essentially intended to help governments and
enterprises to better manage technological change.

Inter-agency co-operation

Since the inception of the programme, inter-agency co-operation has been
maintained, eg, with UNESCO, FAO, WHO, ESCWA, UNEP and the Asian Productivity
Organization in the field of genetic engineering and biotechnology. with
ECLAC, ESCWA, UNU and UNESCO in the field of informatics, with ILO on studies
of blending emerging and traditional technologies, with UNCTAD on studies of
the impact of biotechnology on the food processing exports of developing
countries and with the UNCSTD in the field of ATAS Bulletins and new
materials. UNIDO also chaired a sub-group on technological advances of the
ACC Task Force on Science and Technology for Development and it currently
chairs the Task Force itself, thus having access to further opportunities for
inter-agancy co-operation.

Management of technological change

In addition to work on specific technological advances, trans-sectoral
aspects have been studied by UNIDO and an approach developed through a series
of meetings held at Moscow in 1982, and Tbilisi and Dubrovnik in 1983.

The approach that has emerged from these meetings is, briefly, the
following. The world technological scene is changing and developing countries
will have to strive to adapt to the new situation in which technological
advances are expected to affect a wide range of industrial sectors. Some of
the technological advances have considerable potential for the industrial
process of the developing countries, provided sufficient national and
international efferts are undertaken. Each country will, however, have to try
to reduce to a minimum the 2dverse consequences of the technological advances
and to maximize the benefits through a special policy adapted to its own
requirements. The technological advances need to be integrated into the
existing and traditional technologies.

Irrespective of the level of development each developing country needs a
capacity to monitor and assess the implications of technological advances for
jits own development and to choose its own policy response based on local
needs. In an interdependent world economy the impact of technological
advances cannot be avoided and a timely and orderly response to them is of
paramount importance. A minimum level of competence will be required to deal

with emerging technologies.




These conclusions, based on UNIDO's work in technological advances, have
been reflected in a resolution adopted at the Fourth General Conference of
UNIDO (Vienna, Austria, 2-19 August 1984). The Conference asked UNIDO to
assist developing countries in setting up national groups to monitor and
assess technological trends and technical groups or institutions in selected
techrological advances and to continue to monitor world technology trends and
the changing international technology market. It asked UNIDO to assist
interested countries on request in studies of ways and means for more
efficient linkages and co-operation between centres for selected technologies,
including networks, and in regard to identified gaps in the setting up of
national, regional and international centres for selected technologies. The
Conference also asked UNIDO to promote an international referral system for
the identification of high-level scientists and technologists.

As a key issue in regard to policy responses to technological change,
the UNIDO Secretariat has taken up the question of management of technological
change for study and promotional action. A workshop in India was organized in
co-operation with the Indian Council for Research into International Economic
Relations (ICRIER) in May 1988. It recommended the formation of a network of
industry, management associations and management institutes to broadbase the
discussions and present the implications to decision-mzkers in industry and
government.

The mobilization of international co-operation is a key factor in
assisting developing countries to respond to technolegical change. To some
extent, such mobilization has aiready taken place in genetic engineering and
biotechnology thanks to UNIDO's efforts to promote the establishment of an
International Centre for Genetic Engineering and Biotechnology. A general
scheme for the mobilization and co-operation of member institutions of the
International Federation of Institutes of Advanced Study was also prepared.
Following the recommendations of the Tbilisi and Dubrovnik meetings, an
international roster of scientists and technologists in selected areas of
technological advances was compiled with the co-operation of COSTED, the
Committee on Science and Technology in Developing Countries.
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The Appiication of Biotechnology in Developing Countries: The
Case of Mineral Leaching with Particular Reference to the
Andean Pact Copper Project by Alyson Warhurst.
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Biotechnology by Burke K. Zimmerman.

Draft Statutes of the International Centre for Genetic
Engineering and Biotechnology.
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