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I. INTRODUCTION

1. General Assembly resolution 2152 (XXI) which established UNIDO calls
upon UNIDO to undertake operational activities, action-oriented studies

and research programmes to promote the industrialization of the developing
countries. In view of the fact that industrial technology is an integral
part of industrial development, the resolution underlines UNIDO's role,

inter alia, in "building and strengthening of institutions and administration
in the developing countries in the matter of industrial technology ..."
[Saragraph 2(a) (11117 and "dissemination of information on technological
innovations origirating in vari~us countries and, for the developing countries,
assistance in the implementaticn of practical measures for the application of
such information, the adaptation of existing technology and the development
of new technology especially suited tc the particular physizal, social and
economic conditiona of develcping countries through the establishment and
improvement, inter alia, of technological research centres in these countries

[paragraph 2(a) (iv)/.

~

2. The Lima Declaration and Plan of Action has also been inatrumental in
initiating several mandates and activities for UNIDO in the field of industrial
technology. Following a proposal contained in the Lima Declaration and Plan
of Action, General Assembly resolution 3507 (XXX) called upon UNIDO to
establish an industrial technological infcrmation bank. The sam: resolution
called upon the Executive Director of UNIDO and the Secreiary General of
UNCTAD to contimue their efforts in their respective fields, to assist in

the enstablishment, in developing countries, of centres for the transfer and

development of technology at the national, sub-regional and regional levels.

3. Endorsing the Lima Declaration and Plan of Action, General Assembly
resolution 3362 (S-VII), asked UNIDO to establish a system of consultations
between developed and developing countries and among devaioning countries
themselves, in order to facilitate the achievement of the goals set forth in
the field of industrialization, including the redeployment of certain pro-
ductive capacities exisiing in developed cocuntries and the creation of new
industrial facilities in developing countries. Such consultations include
the associated technological aspects.




4. Resolution 47(XI), which was based on a draft resolution introduced
during the Second General Conference of UNIDO, re-resents a consclidation
and restatement of certaii. UNIDO activities and mandates in the field of
development and transfer of technology. The increased transfer of
industrial technology and the strengthening of national technological
capabilities, highlighted in the above resolution, are interrelated,
whereby national technological capabilities form the basic prerequisites
for the selection, acquisition, adaptation and absorption of technology -
whether imported or indigenous - and for the development of appropriate
technologies. The complex issues which arise in this connexion span the
whole range of choice and transfer of technology, the development and pro-
motion of appropriate technologies, and the national policies, institutional
infrastructure and manpower development needed for these purposes., In
identifying the areas in which UNIDO may assist developing countries,
resolution 47(XI) spells out many relevant instruments in section III,

paragraph 2, subseztions (2) to (i).

5. The Constitution of UNIDO as a Specialized Agency in articles (h) and

(j) states as follows:

(h) Serve as a clearing-house for industrial information and
accordingly collect and monitnr on a selective basis,
analyse and generate for the purpose of dissemination
information on all aspects of infustrial development on
global, regional and national, as well as on sectoral
levels including the exchange of experience and tech-
nological achievements of the industrially developed
and the adeveloped countries with different social and
economic systems;

(j) Promote, encourage and assist in the development, selec-
tion, adaptaiion, transfcr and use of industrial techaology,
vi*h due regard for the socio-economic conditions and the
specific requirements of the industry concerned, with
special reference to the transfer of technology from the
industrialized to the developing countries as well as
among the developing countries tnemselves.

6. UNIDO's work in the area of 3evelopment and transfer of industrial
technology has been substantial.l/ More than three quarters of UNIDO's

See Development and Transfer of Technology Series No. 2: UNIDO Abstiracts
on Tochnolo Tranafer; Studies and Reports on the Development and Transfer nf
“ﬂohnoloEi i 1970-1976) and the Anmual Reports of the Executive Director to the

Tpdustrial Dovelopment Board.




work is directly related to technology. This is only natural and logical
since it is only within the framework of such basic considerations that
industrial technology can be applied realistically and effectively. To
promote such application of tecl.iology, three major elements have been
identified for purposes of national action. PFirst, the linkage of
technology to industrial development, and through industrial development
to overall development goals, will be successful only in the context of
the formulation of relevant policy measures by the national governments;
technology policy and planning therefore become important elements. Second,
the development of technological capabilities in each country iz a pre-
requisite for the selection, acquisition, adaptatinn, absorption or
development of technology, and this involves, among other things, the
building up of instituticns and the training of manpower. The third
element is the appropriate choice of technology, since inappropriate

choice will be not only expensive but will distort the pattern of develop-

ment.

7. In connexion with tre third element mentioned above, UNIDO orgmnized

the International Forum on Appropriate Industrial Techriology in New Delhi

and Anand (India) on 20-30 November 1978. This Forum was also intended as

a contribution to UNCSIT itself. ‘2 Ministerial-Level Meeting and the
Technical/Official-Level Meeting preceeding it was not only concerned with

the conceptual and policy framework of appropriate industrial technology,

but also with the rrogrammes of action which provide a btasis for effective
international co-operation in developing and promoting specific technologies
in the fields of pharmaceuticals, pulp and paper, cement and construction
materiale, textiles, basic industries, energy for rural requirements etc.

This report draws the attention of the UNCSTD to the report of the Ministerial-
Level Meeting which represents a consensus on the vital subject of appropriaie
choice of industrial technology. The report itself is contained in the annex
*o this document. The documents reviewed by the respective techni-al working
grouss as well as specific proposals for action are contained in the mono-

graphs on each of the sectors and are being {ssued separataly.z

g/ Copies of the Monographs on Appropriate Industr’al Technology are
being made available during UNC3TD.




8. This paper specifically refers to the second element menticned above,
namely strengthening of technological capacities of developing countries
which is also the central issue before the Conference. While the Conference
agenda deals with science and technclogy, this paper deals with more tech-
nology questions. It is conside.'ed necessary to make a distinction between
science and technology since the former is universal and the latter is
proprietary. The actions to strengthen capacities also take different forms
in terms of policies, institutions, programmes and skillas. The distinction
between the two has also been stated by ‘he UNESCO background paper which

is before the Jonference.3
9. In regard to tecrnology, the UNESCO paper states as follows:

"There is a uniqueness about technology, which is still evident

in the institutionalization, structures and methouds, organiza-
tion of work and systematic and inncvative approach character-
istic of it today. It has its own roots, which do not necesaarily
lie in science (historically, its practices sometimes preceded
their scientific explanaticn). Technology has its own momentum,
which over the last two centuries has grouwn to *he extent of
thrustirg it into the centre of economic development and, in

uoing so, sometimes dragging science with it.”
10. With regard to science, the same paper states that:

"Science is generally defined as ordered, cr systematic, knowledge,
the development of which proceeds by accepted criteria. From a more
philosophical point of view, the object of science is the search for
beosic truths concerning the universe. In practice, it is the
systematization of observed facts and the strength of its predictive
function which make science u pre-eminently useable form of knowladge
in the service cf marn and his advancement ..." "Technulogy, on the
other hand is not B8oc easy to define or grasp as science. It implies
more than sheer knowledge, anc kiow-how is one 0% its essential and
intrinsic ingredients (as it is also in the work of the scientific

cesearcher)... "As in the past, the basic advances of science may

3/ See UNESCO background paper A/COXNF.81/BF/URESCC, pp. 18-19




gtil)l often derive ‘rom the creation of a more advanced technology
which puts new and powerful tools at the disposal of science for a

deeper exploration c¢f reality.”

II. THE NEED FOR TECHNOLOGICAL CAPABILITIES

11. Perhaps the most significant feature of the current scene or the appli~
ca*ion of industrial technology for development is that almost the whole
spectrum of applied industrial technology in the developing countries is
transferred from the devaloped countries with the developing countries being
the unequal partners ir this transfer. Broadly speaking, the developed
countries not only possess technologies that the developing countries ds not,
but their technological advantage is sustained on the cne hand by their
research and developmert effort and their access ¢ . financial and managerial
resources and on the other vy undefined rules for the transfer of technology
and the working of the international patent system. Against this, the
developing countries as a class suffer from an inherently we -k barsaining

pot lon compounded of an inadequate knowicdgs and skill to select, acquire,
adapt and absorb technologies or to develop technologies of their own. The
situation has developed into a vicious circle where technological dependence
breeds further technological dependence. The contiwusd applization of
inaprropriate technologios ‘hat ensue leads to Jdietortions in the industriali-
zation process, which in turn result in the benefits not flowing to the masses
of population in the developing countries. The degree of industrial growth
warranted by the Lima target is bound to aggravate the dimensions of thies

vicious circle unlmess corrective action is taken.

12. The starting point for breal.ng the vicious circle is undoubtedly the
developme.t of indigenous techmological capabilities. It will not omly

enable the development of technologies suitable to local conditions, and
thereby obviate external technology payments and the sppl.cation of
inappropriste technologias. The development of new iechnologies by developing
countries ir on current evidence, significantly slower than their industia-
lization. Hence, at least for sometime to come, their reliance 'n imported
.echnologies is bound to contime. Such imports cannot take place meaningfully




in the absence of un indigenous capsbility to select, acqr.ire, adapt and
abscrb technologies. Besides, the transfer of tecnnology within a country,
particularly to decentralized sectors and rural areas and the upgrading of
existing technclogies are truly indigenous tasks which exterrnal agencies
cannot perform for long or with any significant degree of suczess. Hence
indigencus technological capabilities are a key element in ensurirg that
the benefits of technology flow to as large a section of a country's
popalation as possible. Thus indigenous technologic.l capabilities are an
imperative prerequisite for industrialization and the two have a cause and
effect relationship. The essence of the strategy of industrialization of

developing countries may well be to discover and exploit this relationship.

13, The development of indigenous technological capabilities is eometimes
regarded as a slow evolutionary process. This view overlooks the fact
that certain capabilities can and should be developed in the short run;
equally, the possibility that cn-ordinated policy action can secure the
optimal use of available capabilities, speed up the development of further
capabilities and also obviate the inadequacies and imbalances that may

otherwise manifest themselves in the long run.

14. The objective of the development of technological capabilities should
be to promote technological self-reliance, make available the benefits of
modern science and technology to the masses of the people and secure the

development of specific sectors of economic activity, such as industry and

agricnlture, transport, energy etc.

II1. THE DIMENSIONS OF TECHNOLOGICAL CAPABILITIES

A. The variety

15. The capabilities reauired for indigenous technciogical development

are inter-related but separate and distinct. They consist ssaentially of
skills, services and functicns acting by themselves or through institutional
mears. Their variety can be better understood if the procass of development
and transfer of technology is viewed as involving certain distinct stages.
it will be convenient to view the process as involving the selection,

acquisition, adapitation and absorption of technology on the one hand, and




development of technology on the other. A particular skill, e:rvice or
function may be required for more than one of these ~tages just as ezch
of these stages will require more than one skill, service or function,
Even soc a discust€lon on this basis will enable the clear idemtiticzation
of gaps and the kind of policy and institutional measures that may be
necessary, generally, or for speficic sectors of industry. The capa-
bilities again may be general or industry specific. Thev may be
capabilities to facilitate decision making or to operate machines and
construct and erect factories, or car 'y out activities such as ressarch,

design, engineering and commercialization of processes.

B. The indices

16. Several indices of technological capabilities could be muggested.
They will only be bri-fl- mentioned here since each index has ites limita-

tions and data of this type are not easy to come by.

17. The proportion of expenditure on research and development to Gross
National Product cculd be an index.ﬂ/ Apart from the ract that it does
not cover the whole span of technological capabilities the expenditure may
no. contribute fully to such capabilities to the extent that the research

is in basic rather than applied fields or remains vncommercialized.

18. Similar limitations apply when the number of scientists and engineers

is taken into account. In most developing countries they are about 307

per million of economicaliy active population as compared to 3,800 in
developed countries. When the number o5f such personnel engaged in industrial
research and development or production is taken into consideration, the

position is even worse.

19. The proportion of industrial units in each sector which have imported
technology would indicate the extent of technological dependence and inversely
the extent of indigenous technological capabilities. The proportion of the

See table I, Diana Crane, "An Inter-Organizational Appioach to the
Development of Iudigenous Technological Capabilities: Some Reflections on
the Literature."” (OECD Development Centre, Occasions] Paper Ko, 3,

CD/TI 174731, December 1974). Also see UNESCO's Worldwide R and M Survey.
According to preliminary data for 1978, R and D expenditures in dc-reloping
countries accounted for only 0.35 ver cent of DFP as comrared to 2.29 per

cent in Aeveloped countries.




value of producticn based on foreign technology in each sector could be a
better index. However, data of this type are very limited. The type of
services imported, ranging from turn-key projects to mere outright purchase
cf technical information, would also be relevant.

20. Other indices for technological capability would ir.:lude the number
and value of production of local technclogies commercialized, the indigenous
content jin assembly or formulation industries, the mumber of consultancy
and design engineering firms, the extent of growth of the capital goods
industry, etc. There is thus a constellation of factors that could reflect
the growth of indigenous technological capabi’ ities.

IV. PRESENT STATUS OF DEVELOPMERT OF TECHNOLOGICAL CAPABILITIES

21. A brief survey of the preseni status of national efforte to develop tech-

nological capabilities in developing countries is necessary to identify the gaps
and the steps needed to optimise and accelerate such effortas. However since
developing countries are at different stages of technslogical development only
broad statements are possible. At one end are countries such as Brazil, India,
Mexico, Pakistan and the Republic of Korea which have a measure of basic scien-
tific and technological infrastructure; at the other end of the scale are

several least developed countries where technological development may have

barely started.

A. Selection of technology

22. Selection of technology requires both information and evaluation.i/
Enterprises in developing countries, with tho exception of a very small per-
centage of large entarprises, do not possess technological information and
more important, they often do not know whsre to get it from. As a result
industrial and technological decisions are taken on inadequate information.
Where information does become avuilable, the ability to evaluate euch

information for purposes of decision making is often lacking.

23. Information centres have been eastablished in many developing countries,
in several cases with the assistance of UNIDOé/or UNESCO. These information

UNIDO has initiated efforts to fill this gap through the Industrial
and Technological Information Bank (INTIB) see also UNIDO's DITS series
Nos. 3, 9 and 10,

6/ e.g. UNTLO hes established over 40 such cemtres in developing countries.




centres are either independent institutions or part of research institutes

of other institutions. They are sometimes part of sectoral industry cemtres.
The extent to which information available to all such institutiors is fed inte
the decision making processes varies significantly #¥om country to country.
They also vary in their organization and structure from a library or a mere
collection of books to iistitutions with extensfon and consultancy facilities.
The technological information componeat is often a relatively undeveloped com-
ponert of their activities, Processed technolcegical information of practical
value in decision making requires trained persomnel with access to information
from all over the world. They will often have to he not only information
sciemists, but persons with techno—economic backgrounds.

24. 1In developing countries the evaluation of a project from an economic

and technolrgical point of view suffers not only from want of information but
also fror lack of capabilities and adoption of relevant criteria to be applied.l/
Entrepreneurs make private cost-benefit analyses of their own. The banke and
financial institutions also make such analyses from the pceint of view of a
project®s economic viability. Several developing countries have atiempted to
upgrade their capabilities through institutions where evaluaticn is a major
function. In some countries UNIDO has assisted in establishing industrial
studies or development centres or investment production centres which facilitate
the building up of evaluation capabilities. Such ewvaluation however does not
necessarily grapple direc?.y witl the choice between alternative techmologies.
Technology is often ta%en as a :onstant and rot as a variable. MNany developing
countries do not appear to have made a systematic examimation in their own
context of the implications of the choice of technology and the criteria to

be applied in such a choice.

B. Acquisition of technoliogy

25. In the actual acquisition of techmnology, vhe capabilities required are in
ths adequate specification of the technological services required and in the
negotiation of the terms and conditions. Ewtrepreneurs have not, with notable
exceptions in the more advanced of the developing countries particularly,

See UNIDO, Guidelines for Project Evaluation (E.72.I1.B) and Guide
to Practical Project Apprais . 3.1T1.B.
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significantly built up such capabilities. T™is compounds their weak bargaining
position. Guidelines for negotiation, model contracts, and investment
promotion institutions serve to assist the entrepreneurs in this regard.g/

In addition, government regulations on the import of technology has been

found to help not only the governmental objectives but also enterprises.

26, Governmental regulation of imports of technology which constitute an
instilutional base for building up such capabilities exist however in

only about a dozen developing countri-s. In other words, such regu.ation
does not exist in the majority of ceveloping countries., The reasons for

this are many. Some countries have not been aware of the value of regulatior
and others have perhaps made a conscious decision not to have such regulation
at present. Among the laiter category are countries which regard themselves
as not having yet reached a stage of development when such regulation can be
considered necessary. Yet others are faced with financial and managerial
resource constraints, and they believe the climate for foreign investment
woull be urset by the regulation of technology imports. P .nancial and man-
power constraints thus induce technological constraints as well. Some
countries perhaps consider that in their own context, setting up industries
is more important at a given point of time than building up technological
capabilities. In the process they may run the risk of charting a wrong course
of technological development and thereby industrial development as well.
Moreover, as al-eady stated, even for importing technology and absorbing it,

a measure of local tecnnological capability ie required and haz to be built up.

27. Even where the capability ror acquisition is built up through regulatory
institutions, the direction of such regulations vary considerably. With the
exception of India and the Republic of Korea, governmentai regulation has been
generally introduced only in the 1970's. Such regulation has however

generally concerned itself with limiting the size of payments and avoiding
restrictive clauses. They have also helped to build up indigenous technological
capabilities by not allowing resirictive clauses which may have ~n adverse
effect on such capabilities and more importantly, by not allowing the import

§/ See UNIDO's Guidelines for Evaluation of Technology Transfer
Agreements (forthcoming as UNIDO's DMJ Fo. 12). Also model ccniracts have
been prepared and discussed in consultation meetings organised by UNIDO.

The conntries include: Andean Group countries, Argentina, India,
Malaysia, Mexico, Philippines, Portugal and the Republic of Korea. The nature
and extent of regulations vary from country to country.
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of technology when technclogy is indigenously available, Howewver, monitoring
and follow-up of imported technology have not yet become the strcng points of
the regulatory agencies. Nor do they appear to have contributed significantly
to disaggregating the technology packages offered for import, or deweloping
sactor-wise technology policies based on an assesssent of the state of the art
in the respective industrial sectors.

28. The regulatory agencies could contribute in several ways to the develop-
ment of indigenous capabilities.lg/ India and the Republic of Korea, for
example, require the association of indigenous consultants whenever consultants
are required in the process of impo: ‘ation and absorption of techmology. In
India, it is also required of technology importers that they should set up R and
D facilities within a stipulated period. Provisions for sub-licensing and
ceniral purchasing of technology are also conducive to the growth of indigenous
capabilities,.

29. The technological implications of foreign investmemt policies perhaps
require greater attention than hithertc. Several countries have adopted policies
for inducing investment, in some cases alongside imported techmology regulations.
In cases where the foreign investor decides the volume and build—up of production,
the manufacture of components or the use of local raw materials and other
facilitieg, the number of expatriates and the nature and extemt of training

of local personnel, care has to be taken that such decisioms are comducive to

the growth of indigenous technological capabilities.

C. Adaptation of technology

30. The adaptation of technology to local conditions, raw materials and

1 .ckets would also require the availability of skilled manpower and their

actual experience in production for at least a few years. This stage has

apparently not been reached except in the more advanced of the develoving

countries, More importantly, adaptation of technology could be done by
(a) engineers and technicians within an enterprise when it

finds it necessary to adapt the technology it uses on
account of economic incentives or compulsions;

10/ See UNIDO, The Rcle and Punctions of Technology Regulatory
Agencies in Technical Development, ID/WG.275/7.
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{b) 4industrisl research institutes; and
(¢) consulting engineers.

Developing countries as = class do not appear to have initiated policies
involving incentives or compulsions for adaptation. On the other hand, th-
environment of a protected market is of little help to adaptation.

31, Only in a few developing countries such as Brazil, India, the Republic
of Korea, Yugeslavia, etc. have consultancy engineering capabilities been
created in any significant measure. In several ot.ier countries consultanc~
engineering firme have come into being but their experience and versatility
are limited, often confined to civil consultants of equipment suppliers or
other consultants from abroad.

32. 1Ir general, most developing countries are found to lack in technological
service capabilities. Such services range from macro-level intustrial
planning to micro-level project identification, feasibility studies, plant
specifications, detailed engineering designs, civil construction and machinery
installation, and the commissioning, start-up and operation of plants. The
moat significant gap even in fairly industrialized developing countries, is
in detailed engineering and designing and in sectoral consultancy services
through nationally owned units. This makes the disaggregation of imported
technology packages extremely difficult and creates a critical lack of infra-
structure, resulting in an undue dependence on foreign design and engineering
services wiih their consequential impact on the pattern of investment for
particular projects and on the requirements of capital goods and equipment as
well as on subsequent plant operations and management. In other developing
countries, the gaps in consultancy services are even more marked and extend
to almost the entire range of services indicated abovn.ll/

D. Absorption of technology

33. The question of absorjtio: of techmology involyes in a narrow sense the
conditions necessary for the absorption of a partioular technology, whether
imported or iwdigencus. Here the technical qualifiocatiors and experience

of the meapower are undoubtedly importamt. Often the transfer of an alien
technolegy to = totally different sociologics) Zaviromment creates probleas

in abegorption and requires opecial efforts on the part of trcnsferors as well as

u/mm.rmgue(m?mzﬁmmn_mnmm
in Technologioal Development (ID/WG.272/7), p.11
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transferees of technology. The absorption will be considerably faciliteted
if the technology contracts specify in detail the number of persons to be
trained ead the nature of training toc be provided by the transferor of
technology. The actual rumber of persons trained as part of technology
contracts has beer found to vary not only with the mature of technology and
the type of technology comtract (including whether foreign investment is
associated cr not), but also with ihe countries of origin of the technology

suppliers.

34. In a broader sense however, the question of absorption of technology
raises the basic problem of human resource development in developing countries.
The base for absorption as indeed of technological development is provided by
qualified engineers and scientists, middle level technicians and skilled
labour. As regards engineers and scientists, the situation in most developing
countries is marked by both paucity in numbers and iess than fuil utilisation
of their capabilities. Educational facilities for this purpose are relatively
lacking and the university traditions and curricula are not such as to promote
their capabilities in, or association with, applied researck and production
activities., Several relatively small developing countries also lack the
necessary scale of requirements to have fully fledged technical institutions
of various types. Anotner phenomenon in certain developing countries is that
of "brain drain" involving the export of much needed technological manpower.
GCenerally speaking, requisite educational policies and manpower plans for
projected requirements are still at an initial stage ir developing countries.

35. As regards miidle level technicians and skilled workers, training facilities
heve been oreated in some developing countries for a variety of basic industrial
skills such as fitting, turning, welding, etc. Such capabilities can however
only thrive in an environment where they find opportunities for gainful appli-
cation in production., Beeides, horizontal mobility of such skillse within the
country could substantially promote the absorption of technologies. No
systematic data are available to indicate that such mobility is a prominent
feature in developing countries.

E. Development of technology

35. Development of technologies is regarded as a major desideratum by
developing countries. Howevsr only in a few developing countries do industrial
establishments have research and development units of their own and even these




have a 1limited research and development record and with very little horizontal

transfer. In general, whatever research takes place in developing countries
is by and large government funded through industrial research institutes or
universities. This expenditure, which does not exceed 0.4 per cent of the
Gross National Product of the developing countries, is often spent on basic
rather than applied research cn schemes not neacessarily drawn up as a result
of clearly defined industry relatod priorities. In some developing countries
voluntary agencies and institutions are attempting to promote appropriate
techrology in one or more specific sectors. But they tend to be small,
lacking in govermment support and away from the mainstream of industrial
activities. They have thus not been able to make any significant impect on
the technological deveiopment of the countries concerned. The number of
developing countries which have activities for invention promotion or patent
registration is also small, thus hardly providing any impetus to the innovative
capabilities of the local populaticr.

37. The approach to industrial research is itself generally more Western-based
than imvard looking, contrihbuting very 1ittle to the technological advancement
of locally used technologies and solving the problems of the rural areas. Thus
several developing countries may find that the starting point of their efforts
to develop technologies may itself have to be changed so that their technological

development does not take on an enclave character.

38. The capabilities for innovation and development of technologies are not

only suvject to financial and manpower constraints but reduced in their effec--
tiveness by the circumstances mentioned above. The commercialization of research
findings requires a much larger degree of technological manpower and financial
regources for services such as product and process development, pilot plant,
plant design and installation, process adjustment, advice on manufacturing
operations, quality control, product and process improvement, etc. With a few

exceptions, such skills and services are lacking in developing countries.

39. While most developing countries have placed heavy reliance on industrial
research institutes for their technological development, it can be safely
stated that the mere presence of the institutes has been no guarantee for
much development. The rumber of processes commercialized by them have not
been significant. Except for the least developed countries, most devsloping
countries have one, and often more, research institutes. Somc countries even

appear to have too many research institutes to function in an effective and
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co~ordinated manner. The research institutes established have been of
various types but by and large, with a handful of exceptions, they belong
to the categories of govermment controlled, sutonomous state-aided or quasi-
governmental institutes. There are both single purpose and multi-purpose
institutes and single sector and multi-sector ones. At one end of the
gpectrum are institutes providing quality control and testing services in a
single sector of industry and at the other end are multi-sector ones with
services extending 1o applied research, pilot plants and extension and

consultancy.

40. The constraints of the institutes functioning in developing countries
have been well documentedlg/ and need to be only briefly referred to here.
Such constraints may be classified ns internal and external.

41. The internal constrainmts include:

(a) mistukes most frequently made at the initiation such as:

(1) too ambitious a structure and choice of director
and key personnel with inappropriate training
and experience; and

(11) failure to assess the applied research and development
pneeds of the nation and industry before building and
staffing the laboratory.

(b) Operational short-comings such as:
(1) <inept management;

(11) 1lack of business orientation;

(111) wrong type of staff;

(iv) inadequate remuneration f staff;

(v) 1lack of mobility of staff;

(vi) 1lack of pricrity based research;
(vit) lack of commercialization efforts;
(viii1) 1lack of a package of services to industry;

(1x) 1lack of guarantees for technology developed; and

(x) 1lack of compulaions to do comtract research.

42. Among the external constraints are poor comtaots and co—-ordination with
industry and govermmemt, lack of adequate funding and indiscriminate importa-
tion of technology.

12/ See, for example, "Ouidelines for Development of Industrial
Technology in Asia and the Pscific", Ch. IV and V. (ESCAP, 1976).




43, Even if t’.ese constraints are removed, one major problem of tecinological
development will remain, which is how to transmit the impulses of tzchnological

development to tiae rural areas and to the vast majority of the ropulation in

order that the general level of technological awareness and capability cf the
population as a whole (as distiuct from the number of scientists and engineers)
can be improved. This is a problem which has not been adequately considered

by either the developing courntries or international thinking.

V. MAJOR CONSIDERATICONS IN AN INTEGRATED STRATEGY

44. The foreguing survey, necessarily general, shows that while developirg
countries are aware of the challenge of developirg technological capabilities,
their response has varied. The elements that go towards constituting such
capabilities and the factors tha* influence them are so nvmerous and varied
that policies and actions have generally been compartmental an® unco-ordinated.
The important task is that the national efforts combine to produce a synergistic
rather than a mutually cancelling effect. An integrated strategy is obviously
indicated. It will no doubt have many facets and may require action <ver a
wide area of govermmental and public activity. The strategy should be to not
only create speciazlized and skilled manpower resources within the country but
also to ensure that such resources are deploysd in the desired directions. In
doing so the basic igsues of indigenous technological development should no.
be ignored.

A, Development goals

45. It is increasingly recognised that wrong choice and application of tech-
nolozy can distort the pattern of industrial and economic growth and that many
developing countries hare found that the fruits of their growth have not spread
to thy population masses. Consequently technology policy has to be viewed as

a derivative of the industrial development strategy which itself has to be

lé/ Thus it is the
overall development goals that will provide the raison d'8tre and basic shape

derived from the overall development goals of the country.

to any strategy for developing technological capabilities.

1}/ This is a major theme of UNIDO's International Forum on Appropriate
Industrial Technology (New Delhi and Anand, India) which was specially o.ganized
as an input to the UNCSTD., See

ID/WG.282/123 and 124. Seo, for example,
1l and Polic amework for A ate Industrial
Develc >ing Ceouxtries , Discussicn Paper WG.232/112).




46. Indeed a fundamental question which each developing country has to ask

itself is whether the development of its technological cspabilities is going
to take on the same enclase character as that imparted by fecreign technelogy
jrports or whether such capabilities wi'l be more widely s;zread in the sense
that the general technological level of the population as a whcle is enhanced
and consequently its efficiency, productivity and prosperity can be increased.
The foundation for the latter type of technological development will hawve to
be much deeper and stronger than for the former. If technology is aun instru-
ment of opprersion between "have" and "have-not"™ countries, it can equally
become so between the "haves" and "have-nots" within a country. Consequently,
developing the capabilities for the relatively less sopliisticated activities
of the rural areas should be an essential part of any strategy. Hence intermal
transfer and indigenous adaptation and development of tachnology are far more
important than i3 commonly reaiized. This is a truly indigenous task which no
foreign country, least of all a developed counmtry, can perform.

B. Human resource development

47. This is a major task to be vlewed far beyond th~ ccnfines of coiventionmal
manpower planning. Pirst of all, the phrase ™technological manpowar™ has to
be vieired in a droad context encompassing the technological improvement of a
wide variety of occupations and not simply as a set of specialized techmical
services. Secondly, in a social contert, technological capability has to be
viewcd and planned not merely as a matching input in a productive process

(es 1t would be in a private context), but as an infrastructure or 'ertermal
economy! to be pruvided ahead of demand and in an all pervasive way.

48. 1In this sense, development of technologloal capabilities should be con-
sidered synonymous with human resource development. All tvo often, the people
of the developing countries are looked upon as beneficiaries of technology
rather than as generators and users of technology. A large population can bo
& source of etrength rather than a handicap if they possess the capabilities
for improving their economic well-being. Most developing countries have come
to recognise that opportunities for education zhould be provided to as large
a selection of the population as possible., Such opportunitias should pre-
dominantly include the oppertunities for acquiring technological capabilities.

49. HRuman resource development will require a mseries of practical steps, often
unspectacular but fundamental. Such steps will includs the large-scale




training of artisans, the improvement of traditionai technologies and

occupationa, the promotion of selt-employment, a vocational orientation
to school curricula, a rural orientation to engineering and diploma courses,
provlem—oriented approach of research institutions to traditional techno-

logies and rural areas, atc.

C. Growth points

50. Growth poimts for technological capabilities reside in certain secors

which may need special attention.:ﬁ/ The modernization of agriculture not

only upgrades the agricultural techniques and increases the incomes of the
farmers but also brings to their field several new irplements, and more
importantly brings home to them the benefits of the application of modern

sci:nce and technology. Transport development not only opens up the hinterland
but can encourage repair and maintenance capabilities. Widely spread and small-
scala agro rrocessing industries (such as rice and oil mills) also carry with
them “he seeds of diffusion of technology and the improvement of local processing
methods.

51. An engineering industry is the generator and transmitt<. of technological
oapabilities par exnellence.li/ Casting, forging, welding, fabricati.g, etc.

not only promote the respective skills but mark the beginning of machine
ouilding capabilities, promote derign consciocusness and provide the first
insights for the disaggregetion of an equipment or technology package. The
engineering industry "establishes the very essemtial skill base for technical
progress. It pemits the indigenous development of appropriate technologies and
their innovative developments. It helps to eliminate the critical shortage of
spare parts experierced by many developing countries, - learning to tinker with
things is the first stage towards the discovery of appropriate technolcgy and
there is nothing better than mechanioal, electrical and electronic workshops

to give this necessary on-the-job training.lé/

14/ See . Strengthen Technological
Co-cperation by P, Erpst (ID/WG.301/1).
15/ UNIDO, Deyelopment of I ructure for Engineering Indust

{n Developing Countries by S.XM. Patil (ID/WG.301/5).

16/ umrDO, mmuumm_mnu%m?ngnm_t-
Techpology in Developing Couniries, Background Paper (ID/WG,282/113), p.11.




52. Since eleactric power is an indispensable part of the developmer. of all

developing countries, capabilities for operating and running power generation
and transmi- sion systems and later, on the mammfacture of at least the
simpler electrical items such as distribution transformers and transmission

towers, are too important to be ignored.

53. Mobility of techrical manpower and skills is an important agent for the
diffusion and growth of technological sxills. This mobility has to be pro-
moted by each cocuntry within its own context.

D. Technology Plan

54. The identification and activation of growth points, leading sectors and key
reeult areas ie too important to be left to chance or piecemeal action but
should logically form part of a Technology Plan. The phrase "Technology Plan"
may invoke degrees cof sophistication and detail that could appear forbidding to
some developing countries who are grappling wiith the more immediate problems of
industrialization. What is importamt is the concept and approach symbolized

by the Technology Plan, viz. that a comprehensive framework for national action
which is consistent in its effects and time sequence should be created. Such

a framework is proposed here. Each developing country may choose its own
starting point within the framewcrk depending on how much ground it has covered
already and what iis needs are, It may also adopt its own time—frame and take
up those elements of action which are suitable in ite context. Common to all
develoring ccuntries in any national action should be the awareness of technology
as a resource, clarity about tae ends of its generation and use and consistency

in the means adopted to achieve the ends.

VI. FRAMEWORK FOR NATIONAL ACTION

55. The framework for national action proposed here consisis of four self-
evident steps which will be discussed in detail:

(a) A broad consensus or the desired mir of appropriate technology
and the pattern of naticnal technological capabilities;

(b) An assessment of the present status of technological capabili-
ties and identification of gaps and shortcouings;

(c) Strategy formulation in terms of policies, programmes and
institutions, together with the financic¢! and manpower resocurnes
needed for its implementation;




(d) A re-assessment of the coherence of ends and means

as well as arrangements for co-ordination and

monitoring.
56. The framework is desigred to avoid piecemea! action or the incorrect
understanding that once action has been taken in one or two directions the
rest will take care of itself.ll/ It is based essentially on the three pillars
of policies, programmes and institutions. Policies by themselves can only act
like valves which channel or shut off the flow of national resources and
energies. The creation of such resources and energies has to be effected
through specific programmes of action, with emphasis from policies giving the
lead. Institutions are instruments of implemeirtation end can only be as
effective as the policies and programmes that back them, although over a pericd
they can themselves help generate policies and programmes., What needs to be
a-~ided is an excessive reliance on any one of these three factors at the

eapense of the other two.

A. National consensus on technology mix

57. The first step requires the achievement of a broad consensus cn the
desired mix of appropriate technology and from there the pattern of national
technological capabilities. Though in a general sense technolrgical capabili-
ties will be required whatever the tachnology mix, clarity is essential for

the generation of narticular types of capsbilities. The latter wili in turn

be derived from the development objectives, If the benefits of technology
should spread throughout the populaticn, then its application and the capa-
bilities required should cover a very wide field of national activity.lé/ Hence
it can be maid for all developing countries that the basic common skills should
be generated abundantly and existing technological skills should be upgraded
rather than uprooted. Subject to this, the technology mirz and therefore the
desired pattern of technological capabilities may vary for each country. Ina
labour surplus economy the emphasis may be cn labour intensive industries while
in developing countries with a shortage cf manpower, labour-saving technologies
and skills to operate sophisticated machines may require special attention. In
the cases of export-led growth the technological capabilities of the export

17/ See UNIDC, tipg Techpology and Deyelopment by
1.H. Abdel-Rahman (ID/WG.301/6

18/ See op. cit. Report of the Ministerial-Level Meeting, Anand,
November 1978.
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industry sector would receive priority. Wherever possible the desired levels
of particular techmological skills should be guantified. Broad norms should
be adopted bearing in mind that technological skil's should be created as an
infrasiructure ahead of demand rather than as an ad hoc response to demands

as they emerged at a particular point in time.

c8. The choice of the appropriate techLaology mix will have considerable
economic and social implications. Besides, interactiocn between generators
and the uses of technological skills should be brought about at the cutset.
Policy makers and planners in developing countries should therefore seek to
achieve a broad comsensus in this respect among the concerned government
departments, universities and academic institutions and induetry.lg/ The
national dialogues that have taken place as part of the preparatory stsps for
the United Nations Confsrence on Science and Tecnnolagy for Development are
relevant in this respect. Reviews of such a broad consensus will be required
periodically. The governmant cf each developinz country will have to identify
or establish a mechanism which will have the responsibility for crganising

such a review.

B. Assessment of present status

59. An assessment of the present status of technological capabilities and
identification of gaps and shortcomings has not been systematicaliy carried
out in many developing countries. Ii is however a prerequisite fcr the proper
formulation of a strategy. In order to ensure maximum objectivity persons and
agencies not belongiixz to the particular sectors assessed will have to be
asgociated. The aasessment may include the following activities.

Technological manpower

60. The strength of the existing technical and scientific manpower has to be
assessed as should its current deployment and pattern of utilisation. The likely
growth of the manpower based on current trernds has to be estimated, The extent
of "brain drain", if any, has to be assessed. The whole exercise has to ove dorne
keeping reallicative possibilities in mind, since additions to manpower may
require a gestation of three to five years, short of reversing "brain drain" or
bringing ir sxpatriate manpower. The categories of manpower to be assessed

12/ 3ee UNIDO, Science and Technology for Development by Y. Nayudamma
(1p/WG.301/3)




would include scientists, science graduates, research and development

personnel, teachers, engineers {civil, mechanical, electrical, chemical,
metallurgical, electronic, etc.) engaged in production, teaching, cor-
sultancy, design ard other occupations; middle level technicians of wvarious

types; trained artisans; traditional artisans, etc.

Indigenous technologies

61. Many developing countries do not have a clear picture of the traditional
technologies available to them.gg/ Such technologies, which are appropriate

to their conditions and are particularly relevant to rural areas and to
activities like agro processing a.d building materials and construction, have
to be systematically assessed with an eye to their improvement by the applica-
tion of modern science and technology. This would mean that existing tradi-
tional skills will be upgraded and the general pool of technological czpabili-
ties enlarged. It is necessary that research institutes of developing countries

are actively associated in such an assessment.

Sectoral develooments

62. A survey and assessment of the status of technological advance and of
technolgical manpower in specific sectors should be made. The sectors would
includ. not only individual industry sectors but technological service
capability areas such as consultancy, design, construction, etc. Industrial
sectors of priority would include agro-processing and engineering industries
as well as those considered as being priority sectors in each country. The
survey should cover not only large-scale industrial units and technologies,
but small-scale and traditional ones as well.

Impact of policies

63. It is important to examine the role of policies in order to see whether
they promote or affect indigenous technological development and growth of
technological capabilities. Here both promotional and regulatory policies
have to be exnmined.gl/ Apart from explicit technology policies, industrial,

20/ See UNIDU, Technologies from Developing Qoumtries. DIT Series No. 7
and ID/WG.282/65. UNIDO has initiated {as a part of INTIB) efforts enabling
developing countries to compile their own technologies.

gl/ UNIDO and UNDP are examining proposals to undertake detailed case
and country studies.




trade, financial and fiscal policies have to be examined since they indirectly

affect the technclogy mix, and often do so more powerfully than technology
policizs themselves. For example, industrial policies may permit the esta-
biishment of units which are too large where smaller units could do as well,
thereby making a draft on specialized technological capabilities not readily
available within the country. 3imilarly trade policies may perait the impor’. of
sophisticated and large capacity equipment whereas skills and capabilities may
already be available within the country that could produce somewhat less
sophisticated equipment. Examples can be multiplied. An importart test to be
applied is whether the various policies produce a synergistic or a mutually
cancelling effect.

Interral diffusion of technology

64. The state of diffusion of technology within the country and the existence
of conditions to promote such diffusion should be assessed. Internal mobility
of technical personnel prec-.otes transfer and diffusion of technology within the
courntry and enables the training and transfer of skills to a much larger rumber
of persons than would otherwise be possible. The economic relationship between
the urban and rural areas have to be examined to see how the strengthening of
such relationships could contribute to the growth of technological skills in the
rural areas. The facilities awailable for the encouragement of innovation have

also to be examined.

Technological institutions

65. A survey and assessment of the technological institutions available, the
functions performed by them and the potentialities of their development is
essential, Technological institutions should not be constrwed in the narrew
sense of industriel research institutions alone.22 The survey should cover
information cenmtres, project formulation and evaluation centreas, investment
promotion agencies, invesiment boards, technology regulating agencies, pro-
ductivity councils, design institutions, consultancy and other technological
service agencies, extension ceatres for small industries, institutions for
technological education, research instiiutes, etc. The reason for this is
that their activities will impinge in some way or other on technological develop-
ment. The institutions may be promotional, regulatery or service institutions.

22/ See in this comnection, UNIDO, Utilisation of Netiomal Techmological
Institutions in the Developing Countries for Ipdugtrislisaviop, Report of an
Expert Group Neeting (ID/W0.246/6).




In tiis sense it may be better to think in terms of functions or services

rather than institutions per se, since ultimately ~hat is required is not

the institutions themselves but the functions or services to be performed.

The functions and services and the institutions should then be correlated.
Voluntary agencies con .erned with appropriate technology should also be
covered. In assessing the institutions one should not only go by their
mumbers, the murber of technical personnel employed and the expenditure
incurred, but by their output. The possibilities of strengthening the
institutions, extending the scope of their activities to includs more functions
and services, avoiding duvlication in their work and ensuring co-ordination
should be identified. The place of the respe-*ive institutions in the govern-
mental set up, their invclvement in decision making for industrial and techno-
lagical development and the contacts they have with industry and the public
are critical factors in assessing their effectiveness. In regard to research
institutes, their role in essential technolgical functions such as extension,

pilot plant and commercialization of technologies should also be assuesed.

C. Strategy formulation

66. The prectical formulation of the strategy in terms of policies, programmes
and institutions, will vary for each ccuntry i~ accordance with its conditions,
requirements and priorities. While specific acticns are suggested illustratively
in what follows, the emphasis is ou providing a framework for action.

Policies

67. The broad consensus referred to sarlier will itself bring out the broad
policy goals to be adopted, But they have to be incorporated in specific policy
instruments which may be regulatory or promoticnal or of i1 short- or long-term
nature, Wnile some of these instruments have to be actually embodied in
industrial, trade, fiscal and financial policies, there is a need for formulating
a policy for technological development, d:awing upon the consensus. If possible,

a "Technology Policy Reclamation" or Resolution could be adopted by the governm-r+,

68. In further discussing the policy instruments it is curvenient to revert (o
the classification of technological capabilities for selecticn, acquisition,
adaptation, absorption and development of technology. Such capabilitiss can be
fostered only if conditione are created in which these procecses are facilitated.
The policy measures to be taken should answer to this requirement also. 3uch




- 25 -

measures could be general or selective for particular industries or services,
as required. The cluster of policy instruments outlined in this paper have
to be interpreted and applied according to the varying needs of the countries.

69. Policiei_;o promote the selection of appropriate technology could include,
23

for example:

(a) Differential direct and indirect taxation (e.g. tax exemption
or lower taxation for products/enterprises in the small-scale
sector or utilizing newly developed or indigenous technologies;
taxes cn imported equipment or technologies??

(v) Differential financial and credit policies (e.g., lower rates of
interest ard liberal credit for products/enterprises in the emall-
scale sector or utilising newly developed or indigenous technolo-

gles);

(c) Industrial policies concerning size of units and criteria for
expansion (e.g. certain products cou’d be reserved for manu-
facture in the small-scale sector; policies discouraging more
argsembly industries based on immorted components);

(d) Trade policies on import of capital goods or raw materials
(e.g. import comtrol; mnot permitting import of equipment of
too large a capacity; phased programmes for the reduction
of import content of raw materials and components);

(e) Policies on foreign investment and import of technology (e.g.
discouraging turnkey contracts; not allowing foreign invest-
ment or import of technology in specified arsas; associating
local cornsultants or research and development institutions in
selection).

All these will involre on the one hand an ®*infant industry" protection to
indigenous technologies and technological capabilities and on the other, a

compulgion to use them in preference to imported ones.

70. Developing countries may like to adopt, as about a dozsn of them already
have done, a policy fer acquisition of foreign technology.gi/ This policy
snould not only cover tecinology per se, but equipment (which c¢=%odies tech-
nology) and foreign investment (whica is a vehicle of technology and invariably
predetermines it). Such a policy will obviate dietortions in the pattern of
industrial growth, beeides avoiding an undue ocutflow of foreign exchange. It
should have both regulatory and promotional aspects. It should protect indi-
genous technologies and technological capabilit.es where they are availahle

23/ See UNIDO, Report of the Second Consultative Group on Appropriate
Ipduri-ial Technology (ID/WG.279/12) and also Reports of the International
Forum on Appropriate Industrial Technology.

24/ $Yee UNIDN, National Approaches to Acquisition of Technology, DIT
Serie®No.1 (ID/18,,
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and savisfy national requirememts. It should encourage inflows where there are
gaps in production, technologies or technological capabilities. Technologies
which need to be protected and those which need to be encouraged to grow could
te specified as a matter of policy. A mechanism for screening technology con-
tracts will also he necessary. Such screening could ensure that the techno-
logical services required are clearly specified; technologv packages are un-
packaged wherever possible to admit contributions from indigenous technological
capabilities; adequate provision should be made for the training of local
technicians; there should be no unwarranted restrictions on the fu: ther disse-
mination of the technologies and the technological capabilities imnvolved.
Although each developing country may have its own approach towards the extent

of promotion or regulation of foreign technelogy, ine establishment of a screen-
ing mechanism will enable the contimious and systematic monitoring of foreign
technology inflows which does rot exist in many developing countries at present.

71. Policies could also promote adaptation. For erample, adaptation to the
satisfaction of a technical authority could be imposed as a condition in con-
tractes for acquisition of foreign technology. Costs of adaptation could receive
praferential treatment in taxation. Adaptation to local raw materials and com—
ponents could be secured through a policy of phased programme ¢ reduction of

imported raw materials and components.

T72. Absorption of technology in a narrow sense could be facilitated by policies
which insist that foreign technology/investment inflows he accompanied by ade—
quate tra.ning of local personnel both in terms of the mumber of perscns trainsd
and the extent of their training. The passing of a Nat’onal Apprenticeship Act
whereby each industrial unit is required to take a certain rmumber of apprentices
for training weuld also enlarge the pool of trained personnel. Free horizontal
ocoupational mobility has also to be ensured. There are no known direct policy
instruments for this purpose. However, general policies which do not unduly
restrict the setting up of new unites in the same industry may help incidentally.
Policies for attracting the country's technical personnel resident abroad either
for permanent settlement or for short-term guidance should also be formulated
and implemented, as is already being attempted by a few developing countries.

73. Long-term policies for the absorption of technology should concentrate on
human resource development so that the general level of technological capability
may well be required in traditional msocieties, Policies that promote a greater
involvement of scientists and technicians in the development probiems of the
country will be needed including the restructuring of their salaries and remonsi-
bilities wherever necessary.
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T74. Developing countries will have to make serious reappraisals of their
educational policies particularly in the following respects:
(a) inmtroduction of a vocational content in the school

educational currirula and making such courses available
to as large a rumuer of students as possible;

(b) re-orienting the technical courses at the university
level so that the awareness of the students to the techno-
logical problems in the counmtry, particularly with
reference to rural areas is enhanced; and

(¢) educational curricula should include association with
industry and practical training.

75. It will be useful at this mtage to consider policies for the enhancement
of technological service capabilities. To strengthen civil construction capa-
bilities, it may be necessary to stipulate tuat civil works in industrial plants
be done by local civil enginsering organizations and where the work necessarily
has to be done by foreign organizations, this should be done with the associa-
tion of the local organizations. In setting up large steel plants, fertilizer
plants, etc. it may be useful to ensure that local units for detailed engineering
designs and drawings are set up as a matter of policy. The orderly growth of
engineering design ai-1 consultancy organizations can be promoted by suitable
policies for sheir regulation and development. The Republic of Korea has legis-
lation on this subject. In India, it is a condition of industrial approvals
that 1f foreign consultants arc employed on a project, an Indian consultant
should be the prime consultant. Pinancial institutions and research institutes
shcald also be asked to increasingly take on consultancy assistance as part of
their functicns.

76, Polioy measures thus have a key role in the development of technologies and
in the creation of technolegical capabilities. Por the promotion of research
and development, access ocould be levied on industry (e.g. in the Philippines

for the textile industry) and the proceeds utilised for research and development
purposes. A tax rebate could be allewed on the research and development expendi-
ture of companies to emocourage them to set up such faotlities. In India it is
part of the condition of appreval fer the import of technologies, that the
importing unit sheuld set wp research and develepment facilities within the
period of the conmtract se that the meed for cemtimming the import beyomd that
period may be obviated.
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77. To preserve traditional technologies and capabilities, protection could
be given to them by way of reservation of lines of marufacture, policies of
government purchazes, etc. The adoption of technologies developed locally
(e.g. by research instituies or industrial enterprises) could be encouraged by

tax interest concessions or by liberal conditions of industrial approvals.

78. Por widespread dissemimation of technology and for encouraging innovative
capabilities, the promotion of self-employment and techno-entrepreneurs should
be encouraged as a matter of policy. Concessional financial assistance through
financial institutions will particularly help in this respect. Policies for
worker participation in production and technology decisions will be of help.
Patent laws and financial encouragement for innovations and their application
are necessary. Special incentive schemes to universities and academic institu-
tions for promotion of innovative activities may have to be devised.

Programmes

79. Programmes for the development of technological capabilities should be drawn
up and {mplemented whether as part of a technology plan or otherwise. The pre-
ceding discussion itself indicates a mumber of areas in which concrete action
programmee have to be initiated. The following would appear to constitute a
minimum programme in this respect.

80. Programmes of tschnical education for wvarious scientific and éngineering
courses have to be implemented. Systematic training of skilled workers has to
‘ve imparted in respect of a rumber of skills through the establishment of
industrial training institutes, Detailed manpower planning will have to be
carried out for this purpose., With regard to university and other advanced
courses, the requirements of manpower may not justify the immediate establish-
mermt of institutions and courses in the case of some developing countries. In
these cases, regular arrangements for technical education have to be made,
preferably in other developing countries.

81, Short=term training programmes have to be organized on a systematic basie
for acquiring technological ocapabilities of different kinds. These will include
for example, training of information soientists and engineers for obtaining and
processing technological information; traiming of managers, entrepreneurs and
government officials in the evaluation, negotiation and acquisition of techno-
logy and training of research and development personnsl in the management of
research and development, evaluation of research and development projects,




- 29 —

commercialization, extension work, liaiscun with industry and other related
matters. Training programmes and sensitizing courses are necessary for

policy makers in project and techno'osgy evaluation and the implications of
choice of technology. Special courses may be necessary for technical personnel
in such aspects as design, production engineering and productivity. In-plant
training programmes for engineers an! skilied workers are essential. While
some of the programmes referred to could be organized within a country itself
with the help of sutside experts wherever necessary, there are others in
respect of which the training may have to be imparted in developed or other

developing countries.

82. As already stated, programmes of development of certain "technology-lead
sectors or a few priority sectors" have to be drawn up since thev will provide
the growth points for technological capabilities. While each country could
identify such sectors with reference to its owr. conditions, priority sectors
in general would be agro-processing industries, engineering and metal-working
industries and electricity generation and distribution and the like.

Institutions

83. While policies and programmes require institutions or agencies to implement
them, the role of institutions should not be overestimated as if they were a
panacea by themselves. The value of institutions lies in that they prcvide a
measure of contimiity ard collective interaction of experience and in due course
become repositories of technolcgical capabilities. At the same time they can
be only as good as the policies and programmes they help to implement. Institu-
tion~building can be quite expensive and can also raise a host of co-ordination
problems. On the other hand, the problems of developing technological capa-
bilities are too mumerous for a single institution to tackle, save by way of
monitoring.

84. Develoring courtries have in fact a wide variety of institutional examples
40 choose from. They include ministries of science and technology, technology
transfor centres, sectoral industry development cemtres, research institutions
of various types, informaiion cemtres, technology regulation agencies, etc.
each performing one or more techrological functione. A balanced approach to
institution building will have to start from the functions, capabilities and
services required and see how they can be provided effectively to entrepreneurs
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cn the one hand and government officiales and policy makeras on the o‘ther.gi/
Apart from institutions for technical education and training, at least three
basic types of institutional functions may be required. One type relates to
technology policy rormulation and monitoring at the macro-level as well as
technology screening and evaluation at the micro-level. These functions have
to reside in a govermment department or agency, suitably located in the govern-
mental set up to influence decision making. Another type of institutional
function relates to technological information, evaluation and consultancy
assistance to entrepreneurs. These may have tn be performed by an agency,
govermmental or quasi-govermmental, which is enabled to have effective relations
with govermment, financial institutions and industry. The third type of
function relates to technology development, adaptation and commercialieation
with facilities for consultancy and extension work. Such functions have to be
exercised by research institutions or technology development cemtres, which may
be single or multi-sectoral, depending on requirements.

85. Several of these functions have also to be injeoted into ostersibly non—
technological institutions such as ministries of industry, planning, trade and
finance, financial and banking in_titutions, etc. Sectoral industry centres
have to function as technoloxy adaptation and development centres as well.
Technological diffusion, particularly in the rural areas, may require institu-
tional innovations such as those adopted in India, viz. small industries centres,
district industries centrez and polytechnology clinics (1.e. extension and con-
sultancy outposts of research imstitutes).

86. The practical steps which a developing country should take in institution
building will then be as follows:
(a) to examine whether adequate institutional arrangements

exist for the technological functions described in the
immediately preceding paragraphs;

(v) to create new institutions and strengthen existing ones
as necessary;

(¢) to ensure adequate linkages and co-ordination between the
institutions, govermment and industry;

(d) to provide the imstitutions with adequate manpower, material
and fimancial resources;

_25/ Undoubtedly there is a need for redefinition of objectives and goals
of existing R and D institutions to closely assooiate with the needs of thLe
industrial enterprises ard technology requirements of ‘he rural sector.
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(e) to create or strengthen institutions for technical
education and training;

(f) to reoriemt the programmes of the institutions towards
the major problems of the country, particularly to
those of the rural areas;

(g) +to incorporate technological elements into all relevant
non-technological institutions;

(h) to ensure a nexus between the institutions and decision
making rfor development: and

(1) to provide appropriate encouragement to voluntary agencies
and university departments in this field.

Manpower and fimancial resources

87. The strategy should obviously take note of the manpower and financial
resources needed for its implementation. It will first of all require an
initial stock of technological capablilities to formulate policies, implement
programmes and establish institutions. This would call for better deploy-
ment of existing technological manpower and reversing of "brain drain" to
the best possible extermt in the shert run. To the extent that critical
shortages of manpower exist, expatriates and experts from international
organizations will have to play a supplementary role. Local counterparts
should however be associated at every stage since the task is ultimately a

national one.

88. No less formidable a problem will be posed in rospect of the financial
resources needed for the ide-ranging strategy proposed. Instead of the
commonly suggested one per cent of their Gross National Products for research
and development alone, developing countries may have to devote something like
three per cent of their Gross National Products for development of technological
capabilities.gé/ Practically the whole of the resources may have to come from

the govermnment budget in the initial period of 10 years or so. This may mean
some shift in the pattern of public expenditure which is possible only as a

matter of declared policy. This shift is more likely to be brought about by
allocating a larger proportion of incremental increases in public expenditure
for this purpose than by changing the existing distribution of public expendi-
ture. In any event, given the scarcity of resources, priorities in impl'ementing

the different elements of the strategy will have to be drawrn up.

gé/ cf., UNIDO, Industrial Development Strategies and Choice of Appro-
priate Technology in Developing Countries (ID/WG.232/113), p.17.
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D. Consistency, co—ordination and monitoring

89. An overall assessment of the strategy formulated is necessary at the

policy level in terms of the consistency between its various components and

its coherence to produce a synergistir effect. Co-ordination and monitoring
arrangements will also need to be made. For this purpose, a technology wing

in the Ministry of Industry or a separate Department or Ministry of Science

and Technology may have to be created. Some developing countries have already
created such agencies. It is important that the co-ordinating an? monitering
agency should be in the mainstream of policy and decision making and planning,
with sufficient authority to be effectively heard instead of being merely re-
presenting inter—departmental consultations. It should have a budget of its

own from which it should be in a position to allocate funds to different agencies
and institutions for the implementation of programmes. It should make periodical
reviews of the status of development of technological capabilities and relate it
to the development goals to be reached. It should be so structured that it does

not become another "department” lost in routine and administrative tasks.

90. Even though each developing country may choose policies and actions to match
its own requirements, it should, at the very least, re-examine and evaluate its
efforts in the light of its development objectives and ensure that they are
adequate, consistent and co-ordinated and take place within a clear framework
for national action. The potential of such a framework will be fully realized,
if tre problem of development of technological capabilities is treated not as
a mechanical exercise in manpower projections but as a derivative of develop-
ment objectives and synonymous with human resource development. ‘The basic
rationale for the development of indigenous technological capabilities is

after all that rather than give a man a fish it is far better to teach him
fishing.
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Tre text itra* follows was agreed upon at the Miristerial-Level Meeting
reld at Anard, India, frem 23-3C November 1978 as the second part of the
Irternational Forum or Appropriate Industrial Technology. It is reprocduced

verbatim:

1. CONCEPTUAL AND POLICY FRAMEWORK FOR APPROPRIATE INDUSTRIAL TECHNOLOGY

Appropriate technology and industrial development strategy

The meeting considered that there may be need for reorientation in
industrial strategy in several developing countries in order that, while
overall growth was sustained, the benefits of industrialization were
extended to all sections of the population. The degree of reorientation
and the choice of industries would vary with specific couniry situationms,
factor endowments and development objectives. The use of appropriate
industrial technologies was considered an essential element in any

reorientation of industrial strategies and programmes.

The concept of appropriate technology was viewed as being the technology
mix contributing most to economic, social and envirommental objectives, in
relation to resource endowments and conditions of appl.cation in each country.
Appropriate technology was stressed as being a dynamic and flexible concept,
which must be responsive to varying conditions and changing situations in

different countries.

It was considered that, with widely divergent conditions in developing
countries, no single pattern of technology or technologies could be considered
as being appropriate, and that a broad spectrum of technologies should be
examined and applied. An imporvant overall objective of approrriate
technological choice would be the achievement of greater technological
self-reliance and increased domestic technological cupability, together
wi*h fulfilment of other developmental goals. It was noted that, in most
developing countries, a major development objective was to provide adequate
employmeny opportunities and fulfilment of basic socio-econamic needs of

the poorer communities, mostly resident in rural areas. At the same time,
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some developing countries were faced with considerable shortags ¢f manpower
resources; in some other cases, greater emphasis was essential in areas of
urban concentration. The appropriate pattern of technological _xioice and
application would need to be determined in the context of socio—econamic

objectives and a given set of circumstances. The selection and application

of appropriate technology would, therefore, imply the use of both large-scale

technologies and low-cost small-scale technologies dependent on objectives

in a given set of circumstances.

The Meeting stressed that the formulation of objectives and the
determination of appropriate national development strategies was the
responsibility of Govermmen 3. Consequent on determination of such strategy
and the priorities to be accorded to various production sectors, appropriate
industrial technologies should be selected and applied in the context of
each country situtation. For this purpose the capacity of institutions
might need to be strengthened in developing countries in order that
appropriate choices were made on an informed basis. Such choice would
involve taking several factors into account, such as the size of the
potential market; the optimal utilization of natural resources and the
exercise of national sovereignty in such utilization; role of “he public
and private sectors; appropriate scale of production; the desirability of
geographic dispersal; capital- and labour-intensity of various techniques
and processes; use of appropriate sources of energy; technical efficiency;
availability of trained manpowser; and the impact on the enviroment.
Technological choice should not “e confined to the production techniques
only but should inclide management methods and other aspects of industrial
operations. "Simplie® technologies, to the extent that they tended to serve
a specific objective, mignt be utilized, provided, however, that their

application was conducive to techno—-economic growth and did not result in
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a stagnation in industrial skills and income of workers. ¥either sghould
the use of such technologies have the effect of contiruing or worsening

the technological backwardness of the developing countries.

The Meeting considered that, for developing countries having considerable
gurplus labour and requiring significant increase in employment opportunities,
greater industrial dispersal to semi-urban and rural areas might comstitute
an important developmental objective. It was felt that iradequate emphasis
had hitherto been given in most developing countries to the selection and
application of low-capital and labour-intensive technologies, which would
be of direct benefit to poorer sections in these countries. This needed to
be corrected. The scope and potential of guch dispersal in respect of
severa'! production sectors directly relevant to the fulfilment of basic
socio—economic needs had been,inter alia, elaborated in the reports of
the sectoral Working Groupe in the Technical/Official—Level Neeting held
at New Delhi on 20-24 November 1978. The reports not only highlighted
various technological alternatives available in different sectors such as
food processing, agricultural implemenis, building materials, paper products,
textiles, light industries, oils and fats, drugs and pharmaceuticals and
the lixe, but had alao dealt with easential in{rastructure needs of rural

areas, viz, energy and transportation.

The Meeting, while recognizing that modern and capital-intensive
technologies were essential in some sectors and in certain country-specific
situations, emphasized that such technologies should be related to the
particular factor conditions and circumstances of each country. This
would require that foreign technology when acquired should not only be
obtained on suitable terms and conditions but should also be rapidly
absorbed and adapted to domestic conditiona. Transfer of technology

from developed to developing countries should be carried out on the




basis of equality and justice, without detriment to the national

sovereignty of developing countries.

The Meeting stressed, in the above context, the need for close interlinkage
between large- and medium-scale industries using capital-intensive technologies
and gmall-scale and rural industries using relatively simple and labour-
intensive techniques. The example of dairy development around Anand, India,
as visited by participants, which effectively combined the use of highly
capital-intensive techniques at the processing stage with improved traditional
systems of milking and collection and organized on a village co—operative
basis with the necessary govermment assistance, was considered to be very
appropriate. It was felt that scope and potential for similar interlinkages
should also be established in other production sectors in the context of

resource endowments and factor conditiors in each economy.

It was considered that the selection and application of an appropriate
spectrum of industrial technologies could significantly accelerate the pace
of industrialization in developing countries towards the achievements of the
quantitative target of 25 per cent of global industrial production by the
Yyear 2000 and greater fulfilment of the qualitative objectives set by the
Lima Declaration and Plan of Action. This would, however, require appropriate
measures at the national and international levels. Noting the role of
foreign aid in determining technological choice, the Meeting felt that
Goverments concerned should ensure that such aid did not result in
distortions in appropriate technology use in developing countries. The
application of appropriate technology also required the right international

climate conducive to the establishment of a new international economic order.




Governmental policies and measures in developing couniries

The Ministerial-Level Meeting was of the view that the role of Governments
in developing countries was of vital significaice in determiring the appropriate
technology spectrum and in promoting the growta of technological capability
in each country. A wide range of policies and measures should be considered,
including a comprehensive programme for technological development and the
creation of a suitable technological enviromment and capability for choice

and application of appropriate processes and techniques.

While foreign technology inflow and exchange would continue to be
necessary, greater attention should be paid to the selection of such
technologies and the terms and conditions under which these were acquired.
Whiie user enterprises should generally select the technolcgy they considered
most suitable, Govermments might prescribe guidelines in this regard and
also increase the bargaining capacity of such enterprises through screening
of foreign technology proposals. Policy and institutional measures should
also be formulated to encourage the rapid absorption and adaptation of such

technologies to local conditions.

The Meeting was of the view that, since in most developing countries
greater emphasis was necessary on industrial dispernal and rural indusirialization
together with the use of technologies appropriate to such dispersed industries,
a comprehensive set of policies should be formulated for this purpose by the
Covernments concerned. It was felt that existing policies in developing
countries had tended to favour the growth of large-scale and medium-scale
industries in the organized urban sector. Policies and other measures
required for effective growth of small-scale and rural industry would
comprise the provision of necessary infrastructure, financial assistance and

incentives, provision of technological information in suitable forms,
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tecraological support and guidance, common service and extemsion facilities,
extensive training programmes, adsquate access to machinery and equipment,
scarce raw materials and the like, together with fiscal and other measures
designed to foster the rapid development of such industries. The extent

to which national policies and programmes should be oriemted in this

direction would necessarily have to be related to specific country situations.

National technology plans

The Ministerialelevel Meeting considered that each developing country
would need to formulate a programme for the growth of national technological
capability and the effective utilization and development of industrial
technologies suitable to their respective industrial sectors. This might
require a national technology plan. Such a technology plan should facilitate
the evaluation and upgrading of traditional technologies, the effective
&oruisition, absorption and adaptation of foreign-owned technology and the
development of innovative processes and techniques. The upgrading of human
technological capabi.ity should be an essential part of such a plan and

should be incorporated in education and training programmes.

The essential ingredients of a technology plan or programme for each
developing country could comprise (a) the identification of technological
needs in critical and priority sectors in each economy; (b) the development
of an effective technology information and dissemination system for
identification and evaluation of technology alternatives and diffuaion of
innovations and adaptations; (c) the development of national technological
service capacity, including design and engineering, prototype testing,
qurlity certification, aad metrology; (d) the creation of suitable mechanisms

for regulation, screening, monitoring and adaptation of foreign technology

-
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inflow; (e) industrial R and D activities of institutional and enterprise
levels, and the strengthening of functional linkages between research centres
and educational institutions on the one hand and prvduction distribution

and service sectors on the other; and (f) technology assessment to take
account of the impact of technologies, including envirommental impact and
working conditions. In this conrection attention was drawn to the fact

that poverty in itself constituted an envirommental degradation, and its

removal contributed to the improvement of the human situation.

It was conaidered that screening of foreign technology, which had
already been undertaken in geveral developing countries, might comprise
(a) provision of guidelines for selaction of technology and know-how ia
relation to national policies and local factor resources; (b) determination
of suitable terms ¢nd conditions under which foreign technology was acquired
in different production sectors; (c) disaggregation of the technology set,
80 that national capahility for technological services and supplies of
various inputs could be adequately utilized. It was felt that GCovermments
of developing countries should provide guidelines in respect of the
acquisition of technology. The screening of foreign technology proposals
should also take account of altermative indigenous techniques and processes
and those which had been acquired and subsequently adspted tc local factor

conditions.

National institutiona) mechanigm

The Ninisterial-Level Meseting considered that suitable :nstitutional
arrangements should be set up at the national level in deveioping countries
to co-ordinate the development and application of appropriate industrial
technology in various production ssctors, within the framework of development

objectives and factor situations in each country. The functions of such an
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institutional mechanism would comprise inter alia: (a) identification of
techrological alternatives in various sectors; (b) co-ordination of R and
D programmes relating to approoriate industrial technology in various
domestic institutions and enterprises; (c) recammendations as to policy
and other measures to promote the application end development of more

appropriate techniques in particular production sectors.

Measures for international co-operation

The Ministerial-Level Meeting considered that greater technological
co-operation among the developing countries was essential. The specific
measures recommended for increased co—operation among developing countries
were: (a) collection and dissemination of information regarding the experience
and availability of alternative technologies; (b) greater inflow of such
techniques and processes between R and D institutions and production
enterprises in developing countries, i-cluding joint ventures and the
like; (c) greater utilization of technological services, including
consultancy engineering, from other developing countries; and (d) joint
programmes for research in specific sectors, exchange of experience between
expert personnel, training and the like. The Meeting endorsed the
recommendations made in this regard by the United Nations Conference
on Technical Co-operation among Developing Countries (TCDC) held at Buenos

Aires from 30 August to 12 September 1978.

Creater co-operation between developed and developing countries was
also considered essential in the context of exchange and inflow ¢f more
appropriate technologies. Technological development programmes should
have necessary support of Govermments of both developing and developed
countries. It was stressed that greater technological exchange should
take place brtween medium- and small-scale enterprises in developed and

developing countries and that appropriate measures to encourage such inflow




c¢d and by intermetionsl sgencies. Tt

was also felt that R and D activities in respect of appropriate processes
and techniques should be furthei expanded by institutions in developed
countries in co)iaboration with counterpart institutions in developing
countries. It was also considered that transnational corporations should
be encouraged, where appropriate, to adopt and engage in research on more
appropriate technologies for and in their industrial establishments in

developing countries.

The question of an institutional international mechaniam for appropriate
technology was also discussed. The general view of participants was that,
at this stage, greater priority should be attached to the establishment,
development and strengthening of national institutional mechanisms for the
development and absorption of appropriate technologies. Where found necessary,
regional or subregional mechaniasms could also be considered. At the international
level, the Meeting considered it necessary to strengthen substantially the
programme of UNIDC and other United Bations agencies in respcct of development:
and appropriate technologies, including international instruments for this
vurpose. It was felt that UNIDO in particular should perform a catalytic
role, especially in respect of diffusion of information on available
technologies in various industrial sectors of special interest to developing
countries and provision of assistance to institutions in developing countries
engazed in R and D on appropriate industrial technology. The resources of

UNIDO for this purpose needed to be augmented.

II. PROGRAMME OF ACTION

The Meeting appreciated the work of the 12 sectoral working groups on
appropriate industrial techaiology and commended the programmes of action

recommended in each sector for national and irternational action. It was




observed that, in preparing the sectoral reports, experts from developing
and developed countries had collaborated with each other in formulating
their overall approach to appropriate industrial technology. The Meeting
recammended that joint technical work of this kind should be continued,

updated and extended to new sectors.

It was noted that the working groups addressed themselves mainly to
the identification and assessment of alternative technologies in the
respective sectors and the policy requirements and the actions to be taken
fc > their adoption. While it was for the individual countries to determine
their industrial sectors of primary importance, the sectors covered by the
experts in a sense reflected those production branches which cater
specifically to the socio—economic needs of the poorer sections; those
sectors which contribute to the better utilization of natural resources,
and those which provide a stimulus for upgrading skills and the manufacture
of such basic inputs as metals, fertilizers and chemicals. It was further
noted that the detailed examination of ithese sectors was related not only
to the consideration of employment potential both direct and indirect, but
also industrial dispersal {0 non-metropolitan and rural areas, and provision

of adecuate impetus for the growth of a broad-based industrial structure.

It was noted that the possibilities of dispersal of industries and for
application of relatively small-scale economically and technically feasible
technologies in the sectors examined by the Working Gioups were much greater
than generally thought of. Accordingly, Govermments in their industrial
deveiopment plans and programmes might wish to place greater emphasis on
R and D and other support mechanisms for emall-scale industry. The
exploration of such possibilities needed to be undertaken by developing

countries in a systematic manner through appropriate policy and institutional



mechanisms. Atiention had been drawn to a number of policy aspects such as
the need for incentives both in the form of direct financial assistance and
through tax exemption or differentiation; credit policy for assistance to
small producers; encouragement of dispersal by methods such as licensing,
adoption of standards and production designs and price and labour practices.
Pariicular emphasis would need to be given to stirengthening technological
capabilities in developing countries and the development of a wide range

of technological services for comsultancy, design and engineering etc.

The role of pilot plants, of testing centres and the facilities for
demonstration was recognized as well as the need for collection of
technological information and its dissemination through manuals,

technological journals, films, inter-country visits, mobile exhibitions etc.

While stressing that the determination of the technology spectrum and
the choice of appropriate technologies was a national prerogative, the
Meeting urged developing countries to examine the policy recommendations
as well as the programmes of action recommended by the Working Groups in
the light of their requirements and to ensure suitable follow-up. The
Governments of developing countries needed to draw up their own implementation
plans and review or establish institutional infrastructure and undertake
training in specialized ekills to develop the capacity for choice of technology

in various sectors.

The Meeting welcamed the number of offers made during the meeting of
the Working Groups for raw material testing; for examination and evaluation
of processes suitable for mmall-scale plants; for pilot plant operations and
commercialization as well as the offer of bulk drugs at cost to be formulated
and distributed on a non-profit basis. These and other offers of assistance

would need to be followed up through bilateral assistance programmes and
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through international organizations such as UNIDO, as appropriate. The
Meeting aiso noted that the Working Groups had identified a number of
techniques and processes which seemed to hold great potentiai for the
developirg countries if they were technologically further updated and
brought to commercial levels of production. Theseinciuded the small vacuum
pan sugar mills, mini cement plants, small pharmaceutical formuiation uniis
to cater for the health care of the majority of the rural populatien,
establishment of rural workshops, biogas units, windmills, solar driers
etc. These and other valuable elements of programmes of action arising

out of the sectoral Working Groups needed to be followed up in a systematic
way. This would involve contacts with Govermments both of developed and
developing countries, discussions with technological imstitutions, promotion
of research and development projects and providing focal points for these

and other elements of the programmes of action, including their financing.

The significant role to be played by UNIDO was emphasized by the Meeting.
UNIDO was requested to initiate the implementation of progrmmmes of action
through advisory and consultancy services undertaken as part of its technical
assistance programmes, financing a certain number of projects through its
Industrial Development Fund and accelerating the flow of information on
technological alternatives through its Indusirial ana Technological Infomation
Bank (INTIB). UNIDO was also requested to accelerate its programmes of
co-operation among developing countries in the field of appropriate technology
and facilitate inter-country axchange of experience through country visits,
information exchange and other suitable means, utilizing in this connection

regional and subregional mechanimms.

The Meeting emphasized the need for specialized training in regard to
choice of technology, evaluation of technology alternatives, and screening

of acquisition of technology in accordance with the policies of the country
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concerned. UNIDO, in co-operation with other United Nations agencies, was

requested to accelerate its training acitivities in this field.

It was also considered necessary that UNIDO should promote research
on critical technological problems and provide guidelines for evaluation
of technologies and negotiation of technology contracts and, more particularly,
assist developing countries in the preparation of technology plans at the
request of the Govermments. UNIDO was further more requested to publish
as soon as possible ihe documentation submitted to the Meeting as well as
the valuable material sutmitted to each of the 13 Working Groups suitably

selected and edited. An offer of financial assistance was made by Sweden
to facilitate the task.

The Meeting reques‘ed UNIDO, under its existing mandate, to nonitor
and review the implementation of the programme of action, including any
new initiatives in the field of appropriate industrial technology. The
Meeting invited UNIDO to monitor progress on the implementation of the
programmes of action and to inform member countries in a manner it deemed

to be appropriate.







	0031A01
	0031A02
	0031A03
	0031A04
	0031A05
	0031A06
	0031A07
	0031A08
	0031A09
	0031A10
	0031A11
	0031A12
	0031A13
	0031A14
	0031B01
	0031B02
	0031B03
	0031B04
	0031B05
	0031B06
	0031B07
	0031B08
	0031B09
	0031B10
	0031B11
	0031B12
	0031B13
	0031B14
	0031C01
	0031C02
	0031C03
	0031C04
	0031C05
	0031C06
	0031C07
	0031C08
	0031C09
	0031C10
	0031C11
	0031C12
	0031C13
	0031C14
	0031D01
	0031D02
	0031D03
	0031D04
	0031D05
	0031D06
	0031D07
	0031D08

