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1. The United Nations Conference on Science and Technology for

Development held in Vienna, Austria, 20-31 August 1979, in which member

States actively participated recommended the Vienna Programme of Action

on Science and Technology for Development. At its 3^th session, the

General Assembly adopted the resolution 3V218 endorsing the Vienna

Programme of Action. The General Assembly also established the

Intergovernmental Committee for Science and Technology for Development,

and requested the Secretary-General to establish, as a new organizationally

distinct entity, the Centre iStt* Soienoo and Technology for Development within

the United Nations Secretariat. - -

2. The Centre shall assist the Director-General for Development and

International Economic Co-operation in fulfilling the responsibilities

assigned to him in the Vienna Progaamme of Action, particularly in

providing the necessary substantive support to the IntergovernmentU.

Committee for.Science and Technology for Development.

3. The General Assembly further decided on the preparation of an

Operational Plan for carrying out the Vienna Program** of Action. The

Intergovernmental Committee for Science and Technology for Development,

at its second session, decided that the Director-General, assisted by

the head of the Centre, should, after appropriate consultations with

Governments, through, iarberaliaf regional meetings, and meetings with

the executive heady of the organs, organizations and bodies of the

United Nations system, .including the regional commissions, submit to the

Intergovernmental Committee, proposals for a detailed operational plan in

time for its third session which is scheduled for May 1981.

4. This first draft of the Operational Plan for the Implementation

of the Vienna Programme of Action has been prepared by the Centre for

Science and Technology for Development with the assistance of a selected

group of consultants, and in accordance with the decisions of the Inter

governmental Committee. In the preparation of this draft, the Centre

has relied on the national papers submitted to the Vienna Conference.

The Centre also had consultations with the various organs, organizations

and bodies of the United Nations system who made pertinent contributions.

Staff members of the regional commissions, including the Economic

Commission for Africa, with competence in the field of science and

technology for development visited the Centre in New York and provided

valuable inputs into the preparation of the draft.

5» The Operational Plan has been prepared in nine sections, the

first being an Introduction and Synopsis and the following eight sections
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containing proposals set-out under the eight programme areas that were

identified by the Intergovernmental Committee for the preparation of

the Plan. The nine sections are as follows:

(a) Introduction and Synopsis

(b) Programme Area I - Scientific and Technological

Policies and Plans for Development

(c) Programme Area II - The Creation and Strengthening of

science and technology infrastructure

(d) Programme Area III - Choice, acquisition and transfer

of technology

Programme Area IV - Development of human resources for

science and technology

(f) Programme Area V - Financing science and technology

for development

(g) Programme Area VI - Scientific and technological

information

(h) Programme Area VII - The Strengthening of research

and development in and for

developing countries and their

linkage to the production systems
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(i) Programme Area VIII - Strengthening of.pp^peratftpn, in, the field of

i ,a,ij"png developing countries

betwgan developing, and developed countries

6« An overall strategy for the implementation of the Plan has been spelt out

in the Introduction and Synopsis Section, and contains proposals in the areas

of information and mobilization, international cooperation in the implementationi

mechanisms for the promotion of ^saTZLatioi&X co«operai;ionj continuous consultation.

process through the co-ordinating mechanisms? and financial aspects including the

mobilization and strengthening of existing sources and United Nations financing

system for science and technology for development*

7# Shis section also contains proposals for placing the Operational Plan within

a time-fTame, The total period has been taken as 1982-1990 in order to link

the Plan with the third United Nations Development Decade; and this period has

been divided into two phases 1982«1985 and 1986-1990*

8. There are also proposals for review and monitoring consisting of annual

reviewS| and a mid-decade review^

9» The Operational Plan in its present form is being placed before the Conferenoe

of Ministers in the continuing process of consultations with Governments and

regional commissions requested by the United Nations Intergovernmental Committee

for Science and Technology for Development with particular referenoe to the African

region? our pre-occupation in this consultation process would be to ensure

that the Operational Plan reflects the neecla and aspirations of the member

States of the region as set out in tha Monrovia Strategy for Development adopted

by the Heads of State and Govemnent of GiU in Monrovia and the Lagos Plan of

Action for the Implementation of the Monrovia Strategy adopted by the same august

body at its special Economic Summit in Lagos, April

10. The final adoption of an Operational Plan for the Implementation of the

Vienna Programme of Action is to be made by the United Nations Intergovernmental

Committee for Science and Technology for Development at its third session in

Ifey 198l* The Conference of Ministers at this session are accordingly required

to make oomments and observations on the proposals contained in the draft before

them, and to authorize distinguished delegations that will represent their coun

tries at the third session of the Intergovernmental Committee to ensure that

these observations are adopted by the Committee since they truly reflect

Africa's needs and aspirations©
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PROGRAMME AREA I

SCIENTIFIC AND TECHNOLOGICAL POLICIES AND PLANS FOR DEVELOPMENT

A. Scope and dimensions

1. In order to integrate science and technology into the process of national

and international development, the Vienna Programme clearly recognizes the fact

that an essential step in this direction is the explicit formulation of national

scientific and technological development policies and plans. Only in this way

can the needs and priorities of each country be identified, thus, providing the

basis for the mobilization and the rational use of the available resources at

the national, regional and international levels.

2. The purpose of this programme-area is to: (i) provide technical and

financial support to developing countries in order to strengthen their capacity

to formulate and implement science and technology policies and plans (policy-making

and policy-implementing capacity); and (ii) promote international co-operation

and exchange of information and experiences in policy and planning in science and

technology between countries, at the sub-regional, regional and international

levels.

3. By "policies and plans of scientific and technological development" we refer

to promotional and regulatory measures designed to:

(i) Strengthen the capacity of the country to generate, adapt and use

scientific and technological knowledge and know-how.

(ii) Stimulate or promote demand for indogenous scientific and technological

activities and for goods and services resulting from national and

regional technological innovation.

(iii) Strengthen the capacity of developing countries to select, acquire

and transfer technology from abroad and, if necessary, to adapt this

technology to local conditions.

(iv) Strengthen the capacity of the productive system in developing countries

to use and apply science and technology to the solution of production

problems, to adopt and assimilate technological innovations and to

upgrade traditional technologies. This includes, inter alia, the

improvement of managerial capacities with respect to the use of

technology at the enterprise level.
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(v) Promote the use of science and technology in the attainment of over-all

development objectives, such as sectoral targets, the satisfaction of

human needs and technological self-reliance.

1*. Science and technology policies should be designed as part of the national

socio-economic development plans and programmes, if science and technology are to

contribute to the over-all development strategy of a developing country. This

link can be more readily achieved at the level of sectoral scientific and

technological development programmes (i.e. industrial development, agricultural

or rural development, utilization of marine resources, etc.). The weakness of

the relationship between these two areas of governmental policies has often led

to the marginality of many of the science and technology policies and plans that

have been formulated.

5. The establishment of a close relationship between science and technology

policies and socio-economic development plans and programmes is of major

importance for two reasons. In the first place, this leads to a "demand-approach"

that emphasizes the application of science and technology to development problems

and to production activities (i.e. the development of the rural sector, the

upgrading of small and artisan industries, the national exploitation and use of

natural resources, the provision of health services to the population, the

development of energy resources, etc.). In the second place, past experience has

quite clearly shown that economic and sectoral policies and policy instruments

(i.e. industrial policy, agricultural policy, fiscal policy), often constitute

a powerful "implicit" policy of scientific and technological development because

of their impact on major technological decisions. Their net effect has often been

more important than the impact of the formal or "explicit" science and technology

policies formulated by the government. The harmony and complementarity between

these "implicit" and "explicit" science and technology policies, as well as the

effective impact of the latter, can be assured only through a very close relationship

between science and technology policies and socio-economic and sectoral development

policies and programmes.

6. The formulation and implementation of science and technology policies and

plans require many specific activities and skills. One of them is the identification

of priority problems in a country and the assessment of the impact which their

solution would make on the socio-economic development process. Furthermore, it
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involves an analytical appreciation of the present capacity for action, of

the state-of-the-art of the relevant science and technology, and of the most

important gaps in the knowledge and knov-hov that is necessary to solve

those problems. On the basis of this, specific programmes and projects have

to be formulated, integrating research and development efforts, information

and technical assistance, transfer of technology and training of human

resources.

7. Besides programme and project formulation, science and technology policies

have to rely on such policy instruments as financial mechanisms, technical

assistance and extension services, incentives for the generation or adoption

of technological innovations (i.e. fiscal incentives), budget programming for

the allocation of financial resources, and import controls for the regulation

of technology transfer.

8. One of the important aspects of the process of formulating science and

technology policies is that of forecasting future trends, anticipating tech

nological innovations, and on the basis of that, identifying effective courses

of action. This refers not only to projection of present trends to the future;

it also refers to the identification of "alternative possible futures" and

of the actions that vould be necessary to bring them about. But besides the

actual forecasting of future situations, a second important element in this

process is that of the choice and assessment of technology, comprising:

(i) A search for alternative technologies that are available, with

special attention to the possible availability of technologies in

the country, vithin the sub-region/region, or in other countries of

similar development.

(ii) An evaluation and assessment of the existing alternatives, not only

on the basis of techno-economic criteria (i.e. existing "best

practice", optimization of production), but also on the basis of

the environmental and social effects or "costs" of the implementation

of those technologies, and of the country's self-image and vision of

the future.

(iii) The selection of the most appropriate technology and the identifi

cation of the demand for science and technology activities or

services that may be derived from the choice made.
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The "advance monitoring system" that is proposed in Section C of this

Chapter is closely linked to this aspect of choice of technology and of

anticipating technological innovations.

9. Finally, it should be pointed out that the science and technology

requirements generated by the traditional sector (i.e. subsistence agriculture,

small industry, traditional mining, handicrafts), do not necessarily lead to

such problems as transfer of technology and the negotiation of licencing

agreements, or to sophisticated R and D projects. Quite often, of more

relevance to this sector is the problem of upgrading traditional technologies

vith the application of modern scientific and technological knowledge, and of

diffusing known technologies, sometimes already in use in the same country.

Thus, science and technology policy formulation has to respond to the needs

and requirements of each country and of its different sectors.

10. The formulation and implementation of science and technology development

policies and plans is clearly the responsability of each country. Nevertheless,

effective action at the international level, especially by developed countries,

is required to create an environment that is fully supportive of the national

development effort of the developing countries. Moreover, the policy-making

and policy-implementing capacity of developing countries can be enhanced through

meaningful consultations and exchanges of information and experiences on

science and technology policy and planning. On the basis of these two

principles, international co-operation in this programme-area can be organized

around the following functions:

(i) Promoting a greater understanding of the interaction between

science, technology and development,

(ii) Strengthening the capacity and institutional infrastructure of

developing countries for policy-formulation and policy-implementa

tion.

(iii) Training and development of human resources needed for science

and technology policy-making, planning and programming in

developing countries.

(iv) Promoting international co-operation in the field of science and

technology policy-formulation and policy-implementation at the

sub-regional, regional and international levels.

(v) Carrying out support activities that may assist developing countries

in their process of formulating and implementing science and technology

policies and plans.



B. AREAS OF EMPHASIS FOB ACTION -

11. The main areas of focus for future action are presented in terms of the five

functions that have just been discussed in section A. Each function is related to

a set of actions to be carried out. The emphasis is placed on new actions that

are either complementary to the present United Nations activities and programmes

or help in the reorientation of the existing ones.

(a) Promoting a greater understanding of the interaction between science,
technology and development

12. With respect to this issue, two main programmes are proposed:

- A programme of case studies on science and technology policy to provide

relevant information to policy-makers in developing countries regarding

the multiple intereactions between science, technology and development,

and the socio-economic implications of the interactions;

- An "advance monitoring system", designed to identify and assess new

scientific and technological developments, which may have either negative

or positive effects on the development process.

a.1 Programme of case studies on science and technology policy(i)

13. A programme of policy-oriented studies concerned with specific aspects of

scientific and technological development will be carried out as a basic input to

policy-making in developing countries.

The emphasis in these studies will be on empirical aspects. They will be

concerned with such issues as:

(i) analysis and appraisal of the different modes of interaction between

scientific and technological development and the cultural identity and

socio-economic environment of different countries or regions;

(ii) case studies about science and technology policy-formulation and policy-

implementation in different countries;

(iii) case studies about interaction between scientific and technological

planning and socio-economic planning, with emphasis on sectoral planning

methodologies;

(iv) case studies about the diffusion of technological innovations in developing

countries and their socio-economic impact;

1/ For an explanation of the symbols (i-iv) that follow the titles of the
proposed areas of emphasis, see annex I.



(v) case studies about the "behaviour of enterprises and of technical change

in different production branches;

(vi) case studies about the learning process in technology within specific

production branches and the relationship of this to the rate of displacement

of the international technological frontier;

(vii) case studies of experiences in choice, negotiation and acquisition of

technology at the macro and enterprise levels.

ik. It should be emphasized that as policy-oriented studies, the main purpose of

these studies would be to provide policy-makers in developing countries with

relevant information on basic processes, policy mechanisms, and policy instruments

related to scientific and technological development. The studies will be carried out

mainly by research groups in different countries and particularly researchers from

developing countries. The United Nations system will provide the overall co-ordination

of the programme and the financial support. It will be responsible for promoting more

contact between these research groups. Close co-ordination will be sought with the

ongoing programmes of United Nations agencies in the field concerned. This include

science policy studies and sectoral studies related to technological development.

A strong relationship should also be established with ongoing science policy programmes

of other multilateral and bilateral organizations.

a.2 Establishment of an "advance monitoring system" on technological

developments (ii)

15- The Vienna Programme of Action emphasizes the need to make arrangements for

the early identification and assessment of new scientific and technological

developments, which may have either negative or positive effects on the development

process or on the economies of the developing countries. 1/

The system under discussion is important for developing countries in two areas:

for the socio-economic planning; and for the planning of science and technology.

Thus instead of creating a centralized organizational unit responsible for the

operation and functioning of the advance monitoring system, a decentralized organi

zational and operational structure is suggested. This will operate through the

participation of different specialized research centres or research groups in

different countries, which would in fact constitute a "network". The reason for

this type of operational structure is to minimize overhead and organizational costs,

1/ In this context, reference is also made to General Assembly resolution 3^/218,

sect. II, para. 5 (g).
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and maximize the use of existing expertise wherever it is available. Furthermore,

an initial pilot-project phase limited to a few areas, or production sectors of

important technological developments is to be undertaken to find out how the system

works before extending it to broader range of sectors.

16. The following four successive phases are suggested for the establishment of the

advanced monitoring system:

(i) A feasibility study to be carried out in 19-82, in order to analyze the

alternative organizational structures at interregional, regional and

national levels, to find out the operational costs involved and to identify

the main areas or production sectors in which the system should concentrate

its attention during the pilot-project phase;

(ii) A pilot-project phase, to be carried out in 1983-1985, consisting in the

establishment and operation of an advanced monitoring system in a limited

number of areas or production sectors. The following steps would be considered:

a) selection of three or four areas or production sectors considered to be

of special interest to developing countries in which the pilot-project phase

is to be executed. The production sectors here includes electronics, petro

chemicals, synthetic fibres, food processing industry, copper mining and

processing, glass making, etc. 1/ Areas such as informatics, energy, genetics,

may be examined, with a view to assess the impact of basic developments or

breakthroughs.

b) In each area or production branch identified, two research centres or

research groups in different countries will be selected to be responsible

for the compilation, analysis and dissemination of the relevant information;

This entails a large number of functions and the following are just few

examples:

- Periodic state-of-the-art reviews of the research that is being done and

the knowledge or know-how that is being generated of relevance to the area

or production branch under scrutiny.

- Identification of present and future trends of the technology available

for the latter.

1/ One of the principal functions of the feasibility study will be to identify the

production branches in which this pilot-project phase can be carried out, and to

suggest a set of criteria and priorities on the basis of which the selection can be

made. The final selection should be made by the Intergovernmental Committee, on the

basis of the results of the feasibility study and in consultation with the advisory

body on science and technology.
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- Identification of potentially important technological innovations that

are still in the research and development stage, and assessment of the

time required to reach the production stage.

- Analysis of the ownership aspects (industrial property) of the technology

being developed and the implications of these legal aspects from the point

of view of access to, and use of, a particular technology.

- Analysis of the socio-economic implications of new technologies, products

or production processes, for the economies of developing countries.

- Identification of the potential users of this information among developing

countries, considering policy-makers, research institutions and the produc

tive sector.

- Identification of the form in which the information would be most useful.

Development of a network among potential users for the distribution of

publications and documents, and the dissemination of information.

c) In each of the selected areas or production branches, two research

centres will be chosen to carry out these functions: one in u. developed

country and one in a developing country. The centres will carry out these

functions under a contract or a formal agreement with the United Nations,

and with the financial support of the latter. The main reason for this

joint venture or approach is that the centre in the south will possibly be

better situated to carry out analysis on the socio-economic implications

of specific technological innovations for developing countries and their

economies, while the centre in the north would probably have a better

information base and greater expertise. Moreover, through the Joint venture

of'coupling" institutions in the north and in the south on a specific

problem, the former may help to strengthen the latter's capacity to fulfill

this function, thus increasing the technological capacity of developing

countries.

d) The overall co-ordination of the Advance Monitoring System will be

centralized in a focal point within the United Nations system. Besides

being responsible for the general co-ordination, this focal point would

function as a referral centre for receiving questions from potential

users, and as a channel for the dissemination of publications and infor

mation.

(iii) An evaluation of the advance monitoring system will be made in the third

year of the pilot-project phase (1985). The aim here will be to evaluate

the efficiency of the system to identify the operational problems and
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possible modifications, and to determine the orientation and structure

of the system for the subsequent consolidation and expansion phase,

(iv) On the basis of the experience gained in the first three years and on

the results of the evaluation study, a subsequent phase of consolidation

and expansion would be carried out in 1986-1990. New areas or production

branches would be gradually covered by the system, in response to needs

or priorities clearly identified in developing countries.

IT- The advance monitoring system will have to be closely coordinated with other

programmes of specialized U.N. agencies related to forecasting of science and

technology trends or to the assessment of technological advances and their impli

cations.

(b) Development and strengthening of the capacity and institutional

infrastructure of developing countries fo_r policy-formulation and

policy-implementation (i)

18. The need for a clear formulation of science and technology policies and plans

in developing countries, closely related to the national socio-economic development

plans and programmes, has now been widely recognized as a prerequisite for the

effective application of science and technology to development. This, of course,

implies establishing and upgrading the appropriate institutional mechanisms and

the capacity of developing countries for the formulation and implementation of

science and technology policies and plans.

10. The establishment of such mechanisms, as well as the formulation and implementa

tion of developmental policies and plans in science and technology, is clearly the

responsibility of each country. The function of the United Nations system is to

provide assistance to Member States, at their request, in the form of advisory

services, training programmes and financial support for policy-formulation and

policy-implementation.

20. Considering the importance of upgrading the capacity for policy-formulation

and policy-implementation in science and technology in developing countries,

the United Nations assistance in this area to Member States should be strengthened.

But in so doing, this assistance should he substantially re-oriented to take

into account the experience in this type of programme gained in recent years.

The following are Just fev examples of the aspects that have to be taken into

account:
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(i) The institutional arrangements that are necessary for policy-

formulation and implementation may vary videly among countries.

The institution in charge of science and technology policy may

take the form of a national council, a ministry, a specialized

fund, a division of the national planning agency, or some other types

of institutional arrangements. There is no ideally valid blueprint

for all the developing countries.

(ii) Although personnel can be trained and experiences can be usefully

exchanged betveen countries, in the last analysis the capacity at

national level for policy-formulation and policy-implementation can

be strengthened only through a learning-by-doing process. Only

through actually being involved in the process vill developing

countries acquire a capacity in this field. This clearly places

an emphasis on country projects involving the formulation of policies

and plans at the global or sectoral levels.

(iii) Even in the fev developing countries in which science and technology

policies have been formulated, they often tend to be marginal. It

has very veals, interlinks vith the two main users of scientific and

technological knowledge, namely; the production sector and the public

socio-economic development programmes and investment projects.

This situation underlines the fact that in those projects which, are

to be supported by the U.N. system, special attention should be given

to the interaction between science and technology planning and socio-

economic policy and planning. It also points out that a closer

interaction should be established between the global and the sectoral

levels of planning in science and technology. At the national level

this implies a more active interaction between the science policy

bodies and the sectoral planning institutions (i.e. the respective

ministries). At the level of the U.N. system, this requires a

greater collaboration and co-ordination between the overall science

the technology policy programmes and the sectoral efforts of science

and technology policies and programmes carried out by other specialized

agencies,

(iv) Past experience has clearly shown that the formulation of science

and technology policies and plans does not alone necessarily guarantee

their application. The implementation of these policies and plans



-13-

proved to be more difficult to decide what is to be done, and what

measures to be taken, to influence the decision-makers in any given

country to reach the stated objectives. This brings us to the

problem of policy-implementation and policy instruments which can be

used to implement the policies. Thus, science and technology

development policies have to be very closely related to socio-economic

and sectoral development policies and programme regarding policy

instruments and implementation efforts.

(v) Finally., in the light of the discussion above, it is abundantly

evident that science and technology policies do not refer to B/D

policies only, although the latter is an important part of it.

Other scientific and technological activities exist and they have

to be taken into consideration. They include, to given few

examples, engineering and consulting services, maintenance, quality

control, extension services and information. This aspect will be

further elaborated mainly in chapter II (on ifnrastructure building),

and chapter VII (on the linkage with the productive sector) of

this Operational Plan.

(c) Training and development of human resources needed for
science and technology planning, programming and managementfj

21. The science and technology policy-making institutions need personnel with

specific skills in techniques related to planning and programming activities.

In addition to basic scientific training and research experience, the personnel

must be familiar with the methods and techniques in such subjects, as: the

conception and formulation of scientific and technological programmes; project

design and evaluation; identification of requirements and priorities; technology

assessment; forecasting of science and technology trends; sectoral planning

and programming; budget programming; and design of extension programmes and

other technical services. They should also be familiar with the factors which

influence the development of science and technology (supply considerations),

the demand for scientific and technological services, and the process of

diffusion and adoption of scientific and technological innovations. For these

subjects are intimately related to the economics of research and development,

the sociology of science, and such micro-type issues as the technological

behaviour of enterprises and production units. Thus, science and technology

policy-making, planning and programming require a comprehensive interdisciplinary

approach. Policy-making, planning and programming are three clearly distinct



aspects or phases in the overall planning process, although they should be

closely interrelated. In a general way, the term "policy-making" is often

used with a broader meaning, covering and including all three aspects.

22, The personnel in most of the science and technology policy-making

institutions in developing countries have been trained on the Job. This on the

Job process can be accelerated and made more efficient throguh a systematic

training programme. Training programmes can be carried out at the international,

regional (subregional) and national levels. At the moment the national training

programmes are viable only in those countries where the size of the country

and the volume of the demand is large enough to varrant such an effort.

23. At the international level, a feasibility study is presently carried out

concerning the establishment of an International Institute for the Planning of

Scientific and Technological Development. The two main functions envisaged

for this.institute are to train personnel for science and technology policy

and planning (mainly for developing countries), and to conduct studies on

different aspects and processes of science and technology development, including

policy-making and implementation. The feasibility study, which is presently

underway, should be completed by the end of 1982.

2U. The proposal presented here emphasizes actions on the regional and sub-

regional levels. The possibility of setting up Begional Training Programmes

for Science and Technology Policy should be explored for each region. The

actions should be tailored to the needs and requirements of each region. Each

programme would consist of a series of short training courses (two to six

weeks long) in general science and technology policy and planning. They will

also deal with specific aspects such as scientific budget programming for

science and technology, sectoral planning and programming, technological

assessment and forecasting techniques, technological innovation and technological

behaviour at the enterprise level, etc. The topics and orientation of the

courses would be geared towards the characteristics and the needs of the

countries in each region. Moreover, the courses could be given at the regional

or subregional levels depending on the prevailing socio-political circumstances,

and existing institutional arrangements.

25. Whenever possible, these courses should be given in research centres or

other scientific and technological institutions of the region, in collaboration

with the respective regional commissions. Depending on the needs of each region
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region and the institutional capacity that already exists, these Regional

Programmes may lead to the establishment of Regional Centres to carry out the

functions Just discussed.

26. In order to take advantage of the various activities proposed, the

training programmes should be closely interrelated vith the programme of basic

studies on science and technology policy which have been mentioned earlier.

The latter could provide an important source of documentation, knowledge and

teaching material to enhance the activities of the former.

27. Since a few universities and research centres in various countries already

have ongoing research programmes and formal training programmes in science

policy or scientific and technological development, which are specifically

dealing with the problems of developing countries, the action that has Just

been described at the regional level could be complemented by a fellowship

system at the international level. This would allow persons from developing

countries to participate in these international courses and training programmes.

Trhee or four of the existing academic centres can be identified, which would

be able to provide internationally sponsored summer courses and formal training

programmes leading to a university degree. The fellowship system would enable

potential candidates from developing countries to attend these courses and

training programmes.

(d) Promoting International Co-operation in Science

and Technology Policy-formulation and Policy-implementation (ii

28. Meetings on science and technology policy at regional and sub-regional

level, as in the past, may contribute to the strengthening of co-operation

among countries in this field. It seems to be important, however, that more

opportunity should be given to bring together the institutions that are

directly involved in science and technology activities and programmes (i.e.

R and D institutes, technical assistance and information centres, engineering

firms), as well as the users of those activities and services (i.e. representatives

of the productive sector). The participation of the institutions that are

directly involved in these activities facilitates the exchange of national

experiences in specific areas or topics, as well as the establishment of working

relationships and possible co-operative arrangements among these institutions.

The type of institution that should participate would vary according to the topic

chosen for the specialized meetings. Moreover, when policy-makers, scientific

and technological institutions and users of science and technology meet to



-16-

discuss specific topics, this will increase the prospect of the meetings to

effectively promote co-operation among the developing countries concerned.

(e) Support activities to assist developing countries in

policy-formulation and implementation

29. To facilitate the process of policy-formulation and implementation at the

national level, support activities designed to assist developing countries in

this process should be established or strengthened within the U.N. system.

The following three specific support activities are of particular importance:

(a) indicators and statistics of scientific and technological development;

(b) an information exchange and reference system for the publications

and documents concerning science policy and scientific and tech

nological development;

(c) development and diffusion of appropriate analytical methods and

techniques for science and technology planning and programming.

(e.l) Indicators and statistics of scientific and technological

development(jj)

30. This support activity serves two purposes. At the national level, indicators

and statistics of scientific and technological development are a basic input

for policy-makers in their process of identifying needs, fixing development

targets, and implementing and monitoring science and technology programmes.

At the international level, it provides up-to-date information on the current

trends of the scientific and technological development in all countries.

31. Several specialized agencies of the U.N. system have been particularly

active in defining, collecting, and disseminating information and statistics

related to certain aspects of scientific and technological development, either

at the global or the sectoral levels. Nevertheless, in strengthening this

support activity the following aspects should be taken into consideration:

(i) The set of indicators that are presently being used should be

revised, from the point of view of our present knowledge of the

different components of scientific and technological development,

as well as from the perspective of the information that is more

relevant to policy-makers in developing countries. However, the set

of indicators should be revised in the light of the eight programme-

areas covered by the Operational Plan. This means that besides the

conventional indicators that have been used, i.e., R and D expenditure,

number of scientists and researchers, etc., other indicators,

should also be defined and included.
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(ii) The task of collecting statistical information for the different

indicators is a responsibility of each country. As compilation of

data can only be carried out at the national level. The responsibility

of the U.N. system vith respect to data collection would be related

mainly to two aspects:

Promote a greater standardization of the statistical information

collected at the national level, by defining and promoting

standard methods for the collection and tabulation of primary

data.

Give technical and financial assistance to developing countries

in setting up mechanisms for gathering and processing data

related to indicators of scientific and technological development.

Given the fact that the quality and usefulness of the data depends

to a large extent on the capacity of each country to collect and

process the relevant information, these two aspects should be

particularly strengthened.

(iii) The world community and the United Nations system should analyse

those indicators, to be able to: (a) recognize the current trends

in the development of science and technology at the global level;

(t>) evaluate the impact of ongoing programmes; and (c) use them

as inputs in the identification of future actions.

(e.2) Information exchange and reference system on publications
and documents on science and technology policy and

scientific and technological development(ii)

32. The recent growth of publications and documentation on science policy and

on specific aspects related to scientific and technological development, makes

it necessary to propose that an international information exchange and reference

system is established to serve both policy-makers and interested researchers.

This system does not refer to substantive areas or topics of science and

technology (i.e. agricultural research, research on marine sciences, biotechnology,

etc.). It covers only issues related to the formulation and implementation of

science and technology policies, or to specific aspects of the process of

scientific and technological development (i.e. diffusion of innovations, tech

nological behaviour of enterprises, technological assessment and forecasting, etc.)

Information, documentation and reference systems on substantive areas of science

and technology are analyzed in Chapter VI on scientific and technological

information. The groundwork for such a system has already been laid down by
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the SPINES pilot programme, UNESCO has carried out over the past three years

(1977-1980). The activities that have been carried out so far include, for

example:

(i) A feasibility study proposing an international information exchange

system of a co-operative and decentralized nature, comprising a

"central processing unit" and several national and regional units

serving as relays and enabling voluntary participation of countries

and organizations.

(ii) A thesaurus to enable indexing of documents dealing vith scientific

and technological development, at national and international

level.

(iii) The development of a software to store, process, and retrieve

bibliographic and factual data of relevance to science and technology

policy-making.

33. On this basis, and taking into account the experience gained through the

participation of several countries in this pilot programme, steps should be

taken to begin the progressive implementation of the various components of

the system.

31*. In the initial phase, emphasis should be placed on technical assistance to

interested Member States for the establishment or strengthening of national

information services or focal points, in the area of science and technology

policy. Moreover, tvo complementary activities can be carried out within the

SPINES framework. First, in any one of the Member States, one of the existing

documentation centres or research centres, whose work is heavily centred around

science policy or scientific and technological development, could operate as

an international reference centre with the United Nations providing the financial

support. One of the responsibilities of such a centre would be to publish,

periodically, a Newsletter with information on recent publications and ongoing

studies in this axea. Secondly, in collaboration with the training programme

for policy-makers mentioned earlier, state-of-the-art reviews of specific

aspects of science policy, or of scientific and technological development,

should be made, both as an input to policy-makers in developing countries and

as teaching material that may be used in the training courses.
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(e«3) Development and diffusion of appropriate analytical
methods and techniques for science and technology

planning and programming (ii)

35. The relevant organs, organizations and bodies of the U.H. system can play

an important role in the development and diffusion of appropriate analytical

methods and techniques that vould be useful for policy-makers in developing

countries in the following areas: determining priorities; planning; programming;

and forecasting and assessing the impact of new scientific and technological

developments.

36. An additional note has also to be added to the basic observations made

earlier regarding the technical and financial assistance to Member States for

the establishment and upgrading of policy-making and planning mechanisms,

flophasis should be placed on developing and disseminating methodologies that

relate the planning of science and technology to socio-economic planning and

development programmes. This means that special attention should be given to

sectoral planning methods and techniques (i.e., agricultural research and

technological innovations, industrial research and technological development,

etc.). The planning at sectoral level would deal with such problems as

translating sectoral production and developmental targets and objectives into

requirements and targets in terms of R and D, and in terms of problems related

to technological services and technological innovations.

37. In order to implement this activity during the 1982-1985 period, it is

proposed that a series of case studies in science and technology planning

experiences be carried out, with the specific objective formalizing the

methodologies and techniques used in the planning process. These case studies

can be carried out as part of the programme of basic studies on science and

technology policy mentioned earlier.

38. The diffusion of existing methodologies and techniques of planning and

programming can be achieved mainly through three channels: technical assistance

given to developing countries in the area of science and technology policy;

the reference system which has been referred to earlier as part of SPINES; and

finally the training courses for policy-makers in developing countries.
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Annex I

Explanation of the symbols (i - iv) used in Section B

The symbols (i - iv) conform vith the four main headings adopted by

the Intergovernmental Committee on Science and Technology for Development-

are as follows:

(i) Financial and technical support by United Nations organs,

organizations and bodies, and by countries;

(ii) Methodological studies, comparative analyses and general

scientific and technological studies to be executed vith the

support of institutions in the countries, especially the

identification of the essential elements of a viable
scientific and technological capacity that could contribute

to the development process, as veil as the identification

of actions that could be taken to strengthen those elements;

(iii) Development and negotiation of codes and agreements to

restructure international co-operation in science and

technology for development by conferences and agencies of the

United Nations system;

(iv) Development of a systematic consultation process vith all

the countries, at the technical level (planning and execution)
in such a vay that possible needs, plans and alternatives vill

be known.

1/ A/35/37 (Part II), annex, resolution 1 (ii), para. (a).
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Annex II

Brief Review of Relevant Activities of the
United Nations System

1. Some of the specialized organizations or agencies of the United Nations

system have carried out studies on different aspects of scientific and

technological development. In some cases, these studies provide statistical

and descriptive information on scientific manpower and research activities,

science and technology policy-making bodies and normative discussions of hov

to formulate policies in this area. Other studies have been mainly concerned

with technological experiences of developing countries and the strengthening

of technological capacities, vith transfer of technology issues and with

the diffusion and adoption of innovations.

2. Despite these studies, there is relatively little substantive knowledge

based on empirical evidence on the dynamics of technological innovation, on

the factors that influence technological decisions at the enterprise level, on

the choice, acquisition and transfer of technology, and on the effectiveness

or limits of policy mechanisms and policy instruments related to scientific

and technological development. This lack of knowledge limits the capacity

of policy-makers in developing countries to identify appropriate actions for

the attainment of the proposed objectives.

3. UNESCO has been providing advisory services to assist developing countries

to establish science and technology policy-making bodies. At a sectoral level

UNIDO, UNCTAD, FAO-and UNDTCD have provided advisory services in the area

of technology policies and have promoted seminars and conferences on this

subject. Sectoral science and technology policies (either policy analysis

or policy formulation) have received a more limited attention in the other
areas of the U.N. System.

k. These ongoing programmes have strengthened the policy-formulation

capacity of some developing countries. Nevertheless, these efforts have

confronted a series of limitations. In certain cases, science and technology

policy-making bodies have been established on the basis of foreign or

theoretical organizational models, leading to their marginalization within

the national planning systems. In other cases, either the science or the
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technology components have been overemphasized, leading to a partial viev of

the process. A much greater attention has been given to policy-formulation

than to policy-implementation. Quite often, the lack of a demand-approach

in these programmes have led to a very veak link betveen these policies

and socio-economic development policies and programmes, as veil as vith the

users of technology in the productive sector. Thus, the approach that is

being followed to science and technology policy-making requires a substantial

re-oreintation.

5. Long-term technological trends, and in particular technological break

throughs, make it all the more necessary that science and technology policies

and programmes adopted by developing countries be conceived in a dynamic

rather than a static technological context. The implications of the techno

logical advances for the developing countries and the capabilities they need

to build up to use those technologies, have not received sufficient examination

or clarification. This is one of the objectives of the "advance monitoring

system" that is proposed in this Chapter. Various U.N. bodies and agencies

have started to vork in this direction through a series of technological

assessments.

6. As regards the development of human resources-needed for science and

technology policy-making and programming, only fev programmes have been

carried out by the U.K. system at the level of training personnel for policy-

making or policy-implementing activities in science and technology. Some

training courses have been given at the regional or sub-regional levels on

specific topics, such as transfer and negotiation of technology and budget-

programming techniques in science and technology. This is an area that needs

considerable reinforcement.

7. In the field of assisting regional meetings among policy-makers in science

and technology have been promoted through the UNESCO ACAST series. These

conferences have resulted in a large number of recommendations, vith emphasis

on science policy.

8. As regards the support activities to assist developing countries in

policy-formulation and implementation, the United Nations system has been

active in the identification of methods for establishing policy priorities,

the preparation of manuals, the development of a data base for science policy

and planning, and the development of some indicators on science and technology

development.




