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INTRODUCTION

1. The meeting of the Second Consultative Group on Appropriate Industrial
Technology was held in Vienna, Austria, from 26 to 29 June 1978. The list of
participants is contained in annex 1. The liet of papers circulated at the

meeting appears in annex II,

2. The objectives of the Consultative Group were principally to define a
ronceptual and policy framework for the selection and application of appropriate
industrial technology in developing countries., In this context, the Consultative
Group was required to:
(a) Review basic objectives of industrial strategies in developing
countries and the relationship between reorientation in such

strategiec with the application and use of appropriate
industrial tcchnologies;

(b) Identify the principal features of selection, adoption and
development of more appropriate techniques and processes,
with particular reference to industrial sectors where such
alternative technologies were most relevant and applicable;

(c) Discuss the interrelationships and sectoral linkages in the
application and use of alternative appropriate technologies
in certain sectors;

(d) Identify and discuss policy criteria and other issues which
should be considered by developing countries in the selection
and application of more appropriate production processes and
techniques; and

(e) Highlight aspects of international co-operation in the

application and development of more appropriate industrial

technologies in particular sectors,
3, The meeting was opened by the Executive Director of UNIDO, Dr. Abd-El1 Rahman
Khane. Dr. Khane pointed out that, following the Second General conference of
UNIDO held at Lima, Peru, in March 1975, UNIDO had initiated various programmes
for the promotion and application of appropriate industrial technology in develop-
ing countries. Appropriate technology, he said, should not be considered as an
end in itself nor should it be isolated from general development objectives,
particularly rapid and broad-based industrial growth which it was specifically
intended to achieve. Apart ‘rom setting quantitative targets of industrial
production in developing countries, the Lima Conference had also prescribed
qualitative objectives, including the fulfilment of basic socio-economic needs,
maximun development of human resources and greater social justice through more
equitable income distribution. Consequently, it was imperative to review the
basic structure and pattern of growth and the oorresponding choice and application

of technology in the developing countries. While there were sectors of industry




where advanced or improved technology was clearly necessary for the fulfilment

of basic needs and the provision of basic products, an examination of the aims
of industrial development revealed that there had to be a greater decentraliza-
tior of indurtry and a reorientation of the structure of production, Such a
decentralization called for technologies and policy measures which were often
dirtinet from those designed to produce items for the different environment of
the developed countrie:. Monsequently, the formation of an industrial strategy
required a dualirtic approach integrating these two aspects. By taking the
fulfilment of basic development needs as a starting point, a meanc of linking 1
appropriate industrial technology to the overall development process might be
found, Thur the concept of appropriate industrial technology could be placed in

the mainstrecam of the industrial development effort.

##e  The Executive Director said that the findings of the Consultative Group

y ! would conctitute an important part of the conceptual and policy framework for
introducing appropriate industrial technology in developing countries which would
be the theme of the International Forum on Appropriate Industrial Technology to

be held in India from 20 to 20 November 1978. The deliberations at the Forum,

in turn, are likely to provide an important input to the United Nations Conference

on Science and Technology for Development (UNCSTD) in 1979, The detailed state-

ment of the Executive Director is contained in annex III.

Se The members of the Group designated Gangadhar S. Gouri, Deputy Director of

the Industrial Operations Division, as Chairman of the meeting.

6. The Second Conrultative Group used the Secretariat paper, "Reorientation of
industrial strategy in developing countries and selection and application of
appropriate industrial technology (ID/WG.279/4) as a basie for discussion. A
number of other papers on appropriate technology, most of which had been prepared

by the participants, were also taken into consideration,



I. CONCEPT OF APPROPRIATE TECHNOLOGY
7. The term "appropriate technology", as ciscusced by the fon:cultative Group
and ured in this report, is broadly defined as technology that contributes the
most to the economic, environmental and social objectives of developmert, In
feneral, three cets of factors may be considered in determining whether a
technology is appropriate, namely, development gouls, resource endovments und
conditions of application. Ulevelopment goals would include growth of employmert
and output through more effective ure of local resources; formation of skilley
reduction in inequalities in income dislribution; meeting the baric needs of the
poor; improvement of the quality of life in general; and promotion of self-
reliance, Resource endowments would include the availability and costc of local
manpower, the level of skills and local management capabilitiec, availability and
costs of water and energy and natural resources, Some of these are more or less
fixed and others can be ausmented by suitable action, The conditions of applica-
tion would include a number of economic and non-economic factors, such as the
level of infrastructure, climate, enviromment, the social structure of the
population, traditions, cultural and educational background as well as the
location of industry, the size and demand of the foreign and domestic markets and

tne foreign exchange situation,

8, The Group viewed appropriate industrial technology as a derivative of an
industrial growth strategy encompassing the above sets of factors. It was
recognized that the concept was dynamic and that appropriate industrial technology
should not necessarily be conceived as labour-intensive or related only to small-
scale production. Depending on conditions, it could well be capital-intensive

and used for large-scale production, The determining factor was the appropriate-
ness of particular production techniques and activities in a given set of

circumstances.,




I1I. INDUSTRIAL GROWTH STRATEGY AND APPROPRIATE TECHNOLOCY

Industrial grovth strategy

9. The Second Consultative Group considered that a reappraisal of industrial
strategy was nececsary in a number of developing countries - particularly in
countries where human resources and innovative capability had not been adequately
motilized in the industrialization proccse - in order to contribute to socio-

cronomic growth and advancement.

10 The Group considered that, in many countries, the greatest untapped resource
var that of manpower. As manpower was increasing rapidly as a result of popula-
tion rrowth, it was necesrary to activate such manpower resources through the
4pplication of industrial technology. In industrialized developed economies,
the naturce of technology used and evolved tended to be based on high savings
ratior and slow population growth and usually required large capital resources
beyonid the means of the lecs affluent developing countries. In order to solve
the problems of unemployment and underemployment in many of the developing
countries, it was felt that special efforts were needed to develop industrial
techniques and processes that would make maximum pocsible use of the available
manpower resources, These problems were more acute in developing countries with
lowcr per capita incomes and large manpower reserves, but they also applied in

varying degrces to most other developing countries.

11. The Group was of the opinion that the fulfilment of basic socio-economic
¢0uliy suech as preater employment opportunities, more equitable income distribu-
tion und greater dispersal of industrial activities, was fully consistent with
the otjectives of industrialization and that there was no basic conflict between
rocial objectives and industrial growth. At the same time, such socio-economic
toals needed to be adequately integrated into the framework of a comprehensive

ntrategy for industrial and economic development.

12. It would obviously be necessary to acquire, apply and develop appropriate
technology for the effective utilization of each country's factor resources. 1In
certain industrial branches, such as mineral processing and metallurgy, production
of fertilizers and petrochemicale - where the optimum capital investment was
cubrtantial - it might be necessary to utilize capital-intensive techniques and
undertake large-scale production in metropolitan regions or areas of high
indurtrial concentration. Even in "organized-urban"< industrial branches,

efforts should be made to economize on capital by:

l/ The term "organized-urban" sector was preferred by the CGroup to the temm
"modern" sector ac used in the UNIDO Secretariat paper, ID/WG.279/4.




Using labour-intensive methods wherever practicable for
subsidiary or ancillary operations;

(b) Reviewing whether highly capital-intensive methods were really
necescary and whether improvements on traditional technologies
or adoption of alternative techniques would not be more con-
sistent with better utilization of local factor recources;

(¢) Reviewing the nature of the manufactured product in several
production phases to see whether certain modifications might
not reduce the volume of capital investment required; and

(¢) Utilizing local sources for the supply of raw materials, and
locul facilities for manufacturing and servicing intermediate
parts, as much as possible,
Such a review of the application of technology in the organized-urban sector
might release funds for investment in dispersed industrizcl activities located
away from centres of industrial concentration, thereby ensuring greater diffusion

of employment and income,

Induetrial dispersal

13, While the organized-urbtan sector should continue to receive the necessary

impetus for rapid growth, the Consultative Group agreed that a wide range of

goods and cervices could be increasingly produced by dispersed industriec in
semi-urban and rural areas. The dicpersed industry sector could economically
produce goods directly related to local micro-conditions and requirements of
semi-urban and rural communities, such as production inputs for agricultural
operations and coneumption goods of various categories. These activities should
be backed up by repair and maintenance facilities in rural workshops. In certain
cases, the Group considered that it would te worthwhile providing these workshops

with additional facilities for training local technicians and craftsmen.

14, Industrial dispersal would ensure greater participation of rural communities
in particular, and hence mobilization of human resources in the industrialization
process, thereby developing indigenous technological capability from the field
level upwards, The growth of a dispersed or decentralized sector, therefore,
should be an essential element of inductrial strategy in most developing

countries,

15. The potential for effective rura! industrialization would obviously be
different for each country and region and would depend on local factor endowmentc,
infrastructure and other facilities, the growth of human skills, the extent of
rural purchasing power and the extent to which an overall industrial policy
package could be implemented.

16, The technological needs of dispersed industry could be significantly

different from those of the organized-urban sector. For most industries,
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¢irnercec indurtry would urually tuke the form of small-reale production units,

cerploying, for instance, romc 10-)0 workerc, though modern and large-csecale

rroriuntion could alco be undertinken, particularly if lubour-intensive techniques

wvere maximized. Technology appropriate for the dispersed sector would need to

reet the following criteriacs

(1) The technology chould be labour-intensive rather than
capital-intensive;

(b) Troduetion rhould ucually be undertaken in small-scale units,
involving lover unit-investment outlays, though larpe-scale
production ucriny lubour-intensive techniques would also be
fully compatible;

(c) Froduction rhould be geared to local resources, factor
endovments and local ckilleg

(¢) Products chould be related to local requirements and tastec
und should match local purchacing power; :and

(¢) Troduction unitc should be located principally in semi-urban
and rural area:s,

The above rriteria might not always be applicable in selecting appropriate
technigues for the dirpersed sector. In many cases, even cmall-scale industry
could ure fairly capital-intencive technology, for example, in the production of
precirion goods. In other cases, production would still be dependent on the flow
of bariec inductrial goods, including imported materials, over long distances.
Thus, while the criteria for appropriate technology in the dispersed sector
could be broadly defined as indicated above, technology selection and application
would have to be related to the particular circumstances of the industrial branch

or project concerned,

a_technology programme

17. The Group emphasized that the technological needs of developing countries
muct be concidered in comprehensive terms. The essential ingredients of a tech-

nology programme for each country should comprise:

(a) The identification of technological needs and objectives;

(t) The establichment of a comprehensive information system to
assict national institutione and public and private enterprises
by providing information on alternative, indigenous as well as
foreigm techniques and processes;

(c) The grovth of technological service capability at various
level: of development, including engineering and designj

(d) The creation of institutional mechanisme for screening the

selection and acquicition of foreign technologies concidered
morc suitable in certain conditions;

(e) The establishment and development of institutional facilities

for monitoring the impact, absorption and adaptation of foreigm
and indirenous technologies;
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(f) The growth of R%D activities in cigmificant industrial
cectors as well ac the fostering of on-going development
and testing at the shopfloor level;

(¢) The definition of policies and fuidelines to encourage rapid
indigenous technological development; and

(h) The definition of those industries considered more suitable
for large-tcale production as well as those manufacturing
branches which would lend themselves to a greater degree
of industrial dispersal,

1t was considered that only an integrated approach covering these aspects would
cnsure that the development of technological capabilities for the selection,

acquisition, adaptation and absorption of technology could be effectively

achieved in develrping countries.,




II1. SELECTION AND APPLICATIOI! OF APPROPRIATE TECHNOLOGY

1R, The Grour observed that the application of industrial technology in
developing countries, based on modern techniques and processes, hac often not
taken account of real socio-economic developmential needs in terms of maximization
of employment opportunities, rapid development of technological capabilities and
rkills and a greater spread of inductrial production activities to semi-urban and
rural areac. These needs could be met principally through the selection and
application of more appropriate techniques which would have to be identified in

variour production areas.

19. It wac also observed that technology selection was part of the process of
rhange which accompanied development. It might be useful initially to consider
how technical change was related to technical capability, how thir capability was
arcumulated and developed over a period of time, and to what extent technical
capability should be a criteria for the choice of appropriate industrial

techniques,

20, It was considered that if local communities could be motivated to apply
their creative energiec and their own experience to local needs, thereby develop-
ing their latent capabilities, new and appropriate technologies would begin to
emerge. Appropriate selection and application of technology would be a judicious

blend of varying proportions of indigenouc and imported know-how.

21. It was recognized that there were always opportunities for introducing a
more appropriate technology; not only at the planning stage but also in an already
establiched industrial situation by minor incremental changes not necessarily

directly concerned with the processing technology itself.

Technology inflow

22. It wac noted that most developing countries continued to depend on the
inflow of technology from abroad, Apart from foreign subsidiaries and affiliates
in a number of scctors, national-owned enterprises in these countries also relied
almost entirely on foreign techniques and processes, While inflow of foreign
technology might be necessary in several production sectrrs, it was considered
essential that institutions and enterprises in developing countries should ensure
that the foreign technology acquired was appropriate to local conditions and in

keeping with domestic technological development.2

2/ A flowchart setting out various financial aspects of foreign investment
was distributed by one of the participants,

N
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21, It was recognized that the inflow of foreign technology and services in most

developing countries covered various stages of project planning, implementation
and management and that the size of the technology package thus acquired tended

to> be very large and aggregated. It was considered desirable that, with pro-
fressive industrial and technological development, the size of the foreign tech-
nology package should be gradually reduced and that domestic enterprises, corcult-
ancy and support cervices should ascume a correspondingly larger chare of
recponcibility for planning, implementati>n and management. Disaggregation of

the technology package wac considered necessary co that technology inflow would

be mainly confined to processes and production know-how that were appropriate to

local factor circumetances and which were not available from domestic sources.

24, The size of the technology package and the extent of disaggregation required
would differ conriderably in the organized-urban and in the dispersed sectors,

In the former, the technology package would tend to be larger than in the latter
where the scale and nature of production should, on the whole, encure that the
technology used would not require undue disaggregation. In ceveral industrial
branches, indigenous techniques would prove more suitable for the dirpersed

sector.

25. The Croup noted that the technological trends in industrially-advanced
countries were towards greater capital-intensity in most production sectors.
These trends might often prove both too costly for developing countries and
inconsistent with the objectives of providing more employment opportunities and
scope for innovation. There was also a danger of developing countries continuing
to be dependent on the supply of materials, components and spares from external
sources, often with a substantial element of transfer pricing. In most production
sectors, a varying degree of technological choice was possible and this needed to
be exercised. Highly capital-intensive technologies and large-scale production
might not necessarily be efficient in developing economies because of several
constraints such as high initial capital outlay; inadequate availability of
skills; the necessity to import components and spares; and the difficulty of
maintaining sophisticated capital equipment.

26, It was noted that the selection of foreign technology in the organized-urban
sector had received some attention in those developing countries that had national
regulatory institutions to screen foreign technology proposals. Such screening,
however, had been chiefly confined to the terms of technology contracts and
comparatively little evaluation of alternative techniques as they related to
national policy objectives, local factor resources etc. had been made. This was

partly due to inadequate information on alternatives and partly due to a tendency
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to opt for the technology considered most modern. Developing countries should
be more selective in choosing the technology most appropriate to local circum-
clances and national objectives, The functions of regulatory institutions might
have to be enlarged so as to include the provision of informmation and guidance
to domestic industry. Criteria might have to be defined to assist entrepreneurs
in choosing between technological alternatives but the final choice should

continue to be the responsibility of the ucers.

Technology for the dispersed sector

27. It was obuerved that most developing countries had given very scant
attention to the quection of selecting appropriate technology for the dispersed
sector. Little technological support had been provided, both al the artisan
level in low=-income rural communities, and at the village and rural industry
levels, Concequently, village industricc and artisan skills had deteriorated
instead of providing the nucleus for a broad-based programme of rural industrial-
ization. Concerted efforts were required to build up an adequate technological
base in rural and semi-urban areas for dispersed industrial development which
would foster both the traditional-handicraft and the small-scale mechanized
cectors and integrate them within a programme of overall industrialization.
This might necessitate upgrading artisan skills and creating incentives for

cottage producticn,

28, The selection and application of technology for the dispersed sector would
require:
(a) a greater inflow of appropriate techniques and processes from

medium=- and small-scale enterprises in developed countries to
enterprises in the dicpersed sector in developing countries;

(b) & greater flow of technology from enterprises in other
developing countries where economic and manufacturing
condilions were similarj and

(c) A more effective adaptation and innovation of indigenous
techniques and processes,
The search for technology, its celection and utilization, would need to cover all

the above-mentioned sources.

29, The subject of dispersal should not be limited to industrial production
carried out in factory establishments but also to families. This may mean further
decentralization and disaggregation of the industrial production function with
corresponding implications for technology choice. An examination of such
decentralization to involve families to undertake industrial production activities

to complement their traditional work in agriculture was considered essential,




Procuctive efficiency

30, The Group roncidered that productive efficiency was 1 relevant irsue in the
rontext of technology choice. The use of particular technique:, whether in the
organized-urban or cirpersed sectors, should normally be consictent with effi-
ciency in terms of production coste and product pricing. Procuctive efficiency
wag entirely crale-related it appropriate technology choire vas cxercired.
Produrts of small-scale enterprises ucing labour-intensive techniyues in the
dispersed sector rhould alro, with proper celection of technology, become
competitive with rimilar items produced in large-scale unitc, It might be
necesusary, however, to provide special i1ncentives and roncessionc and ~ven
protection from competition for a certain length of time to come inductries in

the interestc of creating employment anc dispersal of inductry,

31, Efficiency should not only be understood in terms of comprtitive efficiency,
but in terme of the extent to which an industrial activity effectively met the
rriteria set by a country's development goals. The danger of competitive effi-
ciency was that, in certain inctances, it left little room for innovation and

the slow, but cumulative, process of learning by doing. 1t was noted that rertain
capital-intensive techniques, ~uch as the use of mechanization for tillage in
arid or semi-arid zones, might increase productivity for a short period of time
but yet they had a long-term deleterious effect on the environment, Such tech-
niyuec could not ultimutely be regarded ac efficient, It was recognized that

the concept of efficiency was inseparably linked to that of appropriateness.
Efficiency vas also dependent on the availability of adequate maintenance anc

repair facilities,

Selection and application of technology

32. The Group thought that a critical aspect of appropriate selection and
application of technology was the dissemination of information on alternative
techniques and processes., While knowledge even regarding technological altern-
atives for the organized-urban sector was inadequate in most developing countries,
information on production activities suitable for the dispersed sector was lacking
to a far greater extent., It was considered essential that an adequate information
network chould be set up in developing countries to:

(a) Identify alternative sources of technology for those

industries which met the needs of the dispersed sector;

(b) Assist in the techno-economic evaluation of such alterna-
tives under different conditions; and

(c) Assist in the acquisition, implementation and absorption
of such techniques,
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wrile cuch appropriate tecnniques could be either indigenous or imported, they

would have to be adapted to local conditions.

lteccarch and development

7, 1In the opinion of the Group, thcre was a need for more cffcctive RkD as well
4t enginecring on adapting technology in various inductries and in applying
alternutive production terhniques. OUuch R,D&k activities, including extension
vervicer, chould be worked out both at the institutional and private enterprise
level, an¢ also at the grasc-roots level in rural communities, R,D&k should not
ke undertaken in icolation but carried out where it could be put into practice on
the ¢pot o that there would be lerr possibility of divergence between the aime
of !te inctitutesr and the necdrc of the communities dependent on their ascistance,
Herearrh and extension workere chould huve a genuine understanding of the problems
of turpet ireac which could only be acquired at first-hand., The Group felt that
1 rcorientation of R%D was necessary and perhaps, even, a new image to emphasize
the roncern with local socio-economic realities, They also felt that a realloca-
tion of recources, which werc often miscpent, might do much to promote tae
di:cemination of information on existing technologies which would dicspense with

the neccesrity to re-invent "new" ones.,




I1V. GCECTOIAL LINKACES AND INTERRELATIONGHIPS

34, The Consultative Group stressed that no line of demarration could be drawn
between the organized-urban and disperced sectors and that the two should be
concidered as integral parts of a comprehencive programme of industrialization.,

It was felt by come participants that indurtries should be intcgrated into an
industrial system at the pre-planning stage and not as an afterthought. sAttention
vas drawn to the close interrelationchip: that chould be maintained between largc-
scale and small-scale industries and between areas of industrial corncentration

and enterprices located in cemi-urban and rural areas, [mull-scale production
activitiec should be integrated as feeder and ancillary plants to large-scale
production unitc so that they could take part in that inducztrial process which

was increasingly earning foreign exchange for developing countries. Thic would
require not only closely-knit industrial operations but also effective financial

and technological linkares,

35. It was felt by the Group that the trend towards a greater degree of vertical
integration in developing countries needed to be modified and that closer and more
effective inter-linkages should exist between large-scale and small-scale enter-

rises and production in urban and rural areas.
p

36, The Group emphacized the connexion between the frowth of agricultural
production and the development of the dispersed industrial sector. Without
dynamiec agricultural development, the growth pattern of the dispersed sector

would be limited,

37. Close linkages should be maintained between the organized-urban rector and
dispersed industry. This would mean examining the pattern of integration of
domestic manufacture in various industries and the degree of horizontal inte-
gration that could be brought about by locating ancillary and service units away
from the principal manufacturing enterprises. An important policy issue in this
respect would be the structure of tax, particularly sales tax at various levels

of production,
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V. [TOLITY ISOULS IN THE APPLICATION OF APPROPRIATE TICHNOLOGY

°7,  The Gonsrultutive Group considered well-defined policies for industrial and
tcehnologrical development cocential for each country to achieve technological
r¢lf-reliance and increancd domestic technological capability. It was noted, on
the other hand, that no policy pattern could be suggested to cover all or even
mort ueveloping countries, in view of their wide diversity in resource endowments,

levels of development and socio-economic circumstances.

29, 4 starting point for poliecy-making and policy appraisal would be for
Tovernment: to define their national devclopment goals and how they intended to
srhieve them, The Croup wac fully aware of the difficultiec of such a task.
vhile the choice of technology was an essential part of meeting such broad
gsevelopment roalc ac industrinlization, better employment and income growth, the
Group rcalized that, by taking thic cource, Governments would have to make a
sumtcer ot hurd choices on such issucs ac protection, differential wages and
gubridization. Hevertheless, it wac felt that if therc could be a shift of
cmphucic from rate of growth to direction of growth, the long-term benefits of
policies appropriate for technological development would outweigh the more easily-
perceived chort-ternm gains, What was needed was a "judgement-—oriented" planning
moicl to cvaluate those combinatione of policy and circumctance that fitted

particular devclopment goals,

A0, In implcmenting development policies, planners might find it helpful to
pinpoint thore ctructural forces which were likely to make such policies less
«ffective. In this context, some participants felt that a systems approach would
bc better than sectoral approach. They felt that the fact that industry tended

to be compartmentalized into sectors obscured the view of the whole complex of
intcrconnected production activities. It was often difficult to make improvements
in certain existing industries if the structures of operation and production could
not be scen as an integrated whole. It was often the nature of the production
structure that determined how and which technology and materials were supplied

rather than other socio—economic factors.

General policies

41, It was emphasized that a number of policies and policy instrumentes influenced
technological choice and development and that it was important to identify those
which had the greatest impact in specific cases., Such policies included:

N



(a) Policies defining the nature of foreign investment and
extent of foreign ownership; and the role of the national
private sector and state enterprises;

(b) Policies defining the degree of centralized planning and the
specific resource allocation between various industrial branches;

(c) Policies identifying fields of production for large-scale
industrial unitc or for small-scale enterprises;

(d) Financial and credit policies, including incentives and
concessions for industrial enterprises in different manu-
facturing branches;

(e) Special incentives for small-scale and rural industries,
including provision of infrastructure facilities, credit,
and scarce materials; preferential purchase by governmental
agencies; extension and common services; and the reservation
of certain sectors solely for small-scale production;

(f) Policies controlling imports;

(g) Incentives for exports and for import substitution in
particular sectors, whereby a clear policy framework would
indicate when policies for import substitution should be
replaced by those for export promotion; and

(h) Policies controlling the prices of essential products,
basic industrial materials, etc.

42. It was noted that some countries, in particular India, had reserved a number
of iteme for production by the small-scale sector and selected them according to
the amounts of capital investment and workers required. It was felt that other
developing countries could study the experience of India so as to determine
whether they too should introduce a similar policy for specific periods of time
for particular items. The infant~industry argument could Justifiably be applied
to certain fields of small-scale production for varying lengths of time, It was,
however, pointed out that such a policy should be carefully designed because some
items could be equally well manufactured in both the organized-urban and dispersed

cectors, depending on whether they were destined for local or export markets,

Fiscal incentives and disincentives
M

43. The identification of suitable products for large- or small-scale manufacture
would necessitate examining the extent to which existing large-scale units in
these fields should be restructured. Restructuring could be effected through
policies of differential taxation and other disincentives for large~-scale

producers of those items considered more appropriate for small-scale manufacture,

44. Consequently, developing countries would have to define policies for
encuring that the dispersed sector had an adequate share in overall domestic

production, Such policies could take the form of a suitable structure of




incentives or dirincentives to ensure that production followed the pattern

concidered most appropriate; and varying degrees of regulatory control,

45, The Group was of the opinion that the present industrial pattern in most
developing countries favoured organized-urban industry. Incentives such as tax
holidays, tariff rebates, rupply of scarce raw materials and credit facilities
largely militated against small-scale enterprises in the dispersed sector. An
effective extension of these advantages to that sector might but, it was stressed,
not always recult in significant restructuring of the pattern of industry as had
been the case in some south-east Asian countries. At the same time, the Group
also recognized that the provision of equal facilities and incentives to several
industries in the small-scale sector would not be sufficient to guarantee
competitive efficiency and several additional measures would be required. 1In
some cases, it might be necessary to impose import restrictions on large-scale

production units for a certain length of time.

46, It was felt that if fiscal incentives/disincentivesc were to be really

effective, they might have to be applied at a very severe level in the form of
differential taxes, excise duties and the like., In a lurge number of cases,

regulatory control might be easier to implement in actual practice.

47. 1t wac observed that in somc developing countries, profits depended
significantly on the ability to negotiate with the government tax concessions
and granting of import licences. This might mean that entrepreneurs would be
unwilling to move away from easy access to government departments and policies

for dispersal chould take this factor into account.,

48, Incentives necessary for the effective growth of the dispersed sector and

its small-scale enterprises and family units would include:

(a) CGreater resource allocation for non-urban infrastructure;
(b) Manpower training facilities;

(c) The establishment of comprehensive extension services
including technological support and guidance and the
development of basic managerial capabilitiess

(d) Adequate financial incentives and concessions and credit
availability; and

(e) Assistance in procurement, marketing and distribution,

49, Significant infrastructure facilities would comprise the provision of an
adequate supply of energy, a transportation and communications network and

common service facilities, Manpower training programmes should cover both the
upgrading of artisan skills and the acquisition of technical skills to include

a wide range of industrial production processes. Extension services should



provide technological assistance to various rural industries. Such services

might have to be multidisciplinary, and they would require close linking to RXD
inetitutione specialized in particular production branches. The concept of
'centres of excellence! would be especially important as would the close linkage
between cuch centres and services in the field. Basic managerial expertise
would need to be developed in the dispersed sector through consultancy and
management extension cervices that provided puidance in entrepreneurial functions
such as bookkeeping and labour costing, Managerial expertise could also be
developed through field institutions or financial intemmediaries such as rural
development banks, which would be also instrumental in providing adequate credit
facilities for initial investment and working capital requirements. It wae
recognized by the Group that the effective growth of the dispersed sector would

be dependent on substantial financial support.

Policies for the diepersed sector
50. In the dispersed sector, it was noted that there had been little inflow

of foriegn technology and not much upgrading of indigenous techniques. If rural
industrialization and indigenour technological capability at the grass-rootn
level were to be given adequate impctus, a comprehensive policy package had to
be designed for:
(a) The careful selection of suitable techniques for various
production activities in the dispersed sector;
(b) The dissemination of information regarding alternatives;

(¢) The establishment of technology extension services for
assisting enterprises in semi-urban and rural areas; and

(d) The provision of adequate facilitiee and incentives,

particularly for small-scale enterprises in the dispersed

sector,
51, It was noted that the flow of technology from medium and small enterprises
in industrialized economies to those in developing countries had been minimal
mainly because cuch enterprises were not aware of the possibilities that existed
in developing countries, It wae thought that more market information was needed,
A policy of incentives, as well as wideepread information on technological
alternatives, should be offered by developed countries to remedy this short-
coming. The flow of technology from other developing countries was also
insufficient and a comprehensive policy package of norms and incentives should
be devised to encourage such a flow. National institutions could play a critioal
role in promoting technological inflow among developing-country enterprises.




52, Developing countries should alco introduce appropriatc incentives for

adapting and developing indigenous technological capability. Indigenous capa-
bility to design and set up similar projects should be fostered so that subsequent
stages of growth in various industries would be concistent with local conditions
and development objectives thereby ensuring that a fuller and permanent benefit

would result from the initial transfer of technology.

53, In discussing the flow of technology, the Group considered that various
other aspects of technological exchange, such as the disaggregation of the
technology package, patents and trademark policies, the development of local
repair and maintenance capability, consultancy and engineering facilities should

also be taken into account,

54, It was recommended that consultants, particularly those engaged for large
projects, invariably should be required to examine appropriate technology
alternatives and take them into consideration. It was also thought advisable

that institutional appraisal agencies should consider technological alternatives
before projects are finally drawn up, It was noted that some developing countries
had set up technology assessment groups and other countries might fird it advan-

tageous to establish similar groups.

59. The Group considered that an institutional mechanism for the dissemination
of information on a wide range of technologies should be set up at the field

level, which should be linked to regional and national information networks,

56, An important policy aspect was the growth of R,D&E capability to identify
techniques suitable for the dispersed sector. Most R&D institutions in developing
countries concentrated on the needs of the organized-urban sector and it was
imperative that they focus more on the dicpersed sector. It was also considered
essential that R%D programmes for the dispersed sector in particular be effectively
commercialized through a specific programme of governmental financial support.

This would entail setting up pilot plants, prototype operations, quality control

and testing facilities to assist commercial enterprises.

57. It was thought that adequate incentives should be given to private entre-
preneurs also to carry out R&D. Those technological areas in which private
entrepreneurs would be likely to contribute to innovational activity should be
ascertained, Because information on conditions in industry was lacking, government-
sponsored research was not effectively directed to competitive market structures.
Another useful field of research might be to analyse why entrepreneurs adopted
certain technologies, and what combinations of policies and less tangible factors
led to the choice and successful introduction of a particular technology.
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58. It was noted that many R%XD inctituter were too small to be effective. Good
incentive policies were required so that both the private and public sectorswould
increace their R%D activities. It was sugrected that targets might be set whirh

would help policy-makers to structure their expenditure,

50, Mertion was made of the fact that in one developed country, small-recale
enterprises did not carry out their own research but relied on the scivines of a
central research institute in their particular industrial fielcd., Developing
countries might conrider setting up cimilar networks of RXD institutec to help
affiliated enterprises. It was pointed out, however, that the affiliated enter-
prices often prevented the central institute from be ng effective by only allowing
it to work on problems which would not affect thec interects of members. This

ruled out, for instance, guidance on the important iscue of patents.

60, The Group concidered it imperative to avoid a cituation vherety developing
countries would be again forced to purchase simple appropriate technological
know-how from industrially-advanced countries mcrely because thcy did not have
the research aund testing facilities to develop and accumulate such know-how

themcelves,
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VI INTERNATIONAL TECHNOLOGICAL CO-OPERATION

f1. The Concultative Group stressed that a significant degree of international
ro-operation vas escential in evolving technologies for the socio-economic
“anditionr and requirements of developing countries. Co-operation between
pullic znd private institutionr and enterprises in both inductrialized and
cevcloping coonomies was vital. The existing pattern of foreign technology
inflow, ccpecially, had to be cuitably mocified to meet the technological needs

of developing countries more effectively,

(2, The process of technological erxchange would be accclerated if a comprehencive
progranme for intcemational co-operution could be conceived and implemented. Such
1 proj-ramme chould:

() Facilitate technology flow to developing-country enterprires

on suitable terns in cectors wherc forei¢gm technology was
roncidcered neccescary by the recipient countrys

(b) icilitate the flow of information on technological altern-
atives, in particular on small-scale production techniques
requiring lesc cupitaly

(¢) Lvaluate alternative techniques through the exchange of
information and experience on the suitability or unsuit-
ability of such alternatives; and

(¢) 1Initiate an cxtensive programme of rescarch and development
not only through institutional enclaves but at the field
level., This would include adapting existing processes and
techniques, especially thosc suitable for small-scale
production with a strong rural bias,

Co-opcration among developing countries

3, The Group considered that specific programmes should be undertaken for
transferring tcchnology and know-how from morc industrialized developing countries
to other developing countries. National institutions should cpecifically encourage
enterprises in their recpective countries to draw on the technological know~how

of other developing countries becauce of the similarity in certain factor endow-

mentc, technological needs and experience in eeveral developing countrics,

€4. It was noted that sufficient account had not been taken of the fact that such
know-how could be effectively trancferred to licensees in other developing economies.,
liost prospective developing—country licencees continued to seek know-how from trans-
national corporations in developed economies even in respect of relatively simple
production processes, for which a fairly wide range of technological choice was

increasingly available in other developing countries. Thic was partly due to a
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lack of knowledge of altermative production processcs and partly due to a
continuing preference for the morc advanced production techniquec ured in
industrialirzed countries and the better-known brand names marketed by large
corporations, This bias could be overcome if developing countries chared their
knowledge and experience. It wos suggested that a possible way of cispencing
vith brand names would bc to introduce standards to which certein products must
conform, Wwhile not all products rould be experted to meet certuin uniform
criteria, there were many product lines for which standardc could be cubstituted

for prestigious and, often, costly brand names.

5. The Group agreed that the commercial trancfer of technology between
enterprises in both developed and developing economies should be on terms that
vere equitable for recipient countries. It mirht be necessary to formulate norme

to safeguard the interests of the developing countries in particulur.

6. The Group thourht that developing countries should use each other's
technological cervice capability - a field in which several dcveloping countries
had gained considcrable experience - particularly in consultincy and engineering
for the dispersed sector and medium- and small-scale industries. It was recog-
nized that developing countries required a solid base of technologiral capability
ranging from vocational, scientific and enginecring training to the growth of
service capability such ar design, engineering and management. Developing
countries could co-operate with each other in developing these skills through
joint training programmes and the exchange of information. Thoee industries in
which training programmes could be jointly undertaken in developing-country

enterprises should be identified.

Co-—operation between developed and developing countries

fT. Despite the soope for technological collaboration among developing countries

themselves, the Group realized that, for the time being, enterprises and inetitu-
tions in developed countries would probably continue to be the major suppliers

of industrial technology. In this context, the Group considered the role of
transnational corporations and their subsidiaries which continued to play a
significant, often dominant, role in several industrial sectors in developing

countries,

68, It was felt that transnational corporations inevitably concentrated their
investment activities on those products and technologies already know to them,
Foreign subsidiaries should generate and use techniques appropriate to the
particular conditions of developing countries and develop a responsiveness to

appropriate technologies in their own organizational structures. Use should be
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ra v of the information—ditcsemination capacity of transnational corporations who

verce often in the porcession of useful technological know-how but unable to put
i* into practicc because their organizational structures operated according to
~1°ferent rriteria, Transnational corporations should be required to sub-
~ontracrt,as much as pousible, certain foods and services from local decentralized
cnterprices in the host country inctead of continuing to use suppliers further
4ficlii. 4t the came time, these companies should be required to train nationals
of the hort country o that they would become technologically celf-reliant and

cventunlly able to assume increaccd responsibility for subcidiary operatione,

ciluterel an. international aid agencies

¥+ 'The Group conridered that the similarity in the technological development

+roblems of the developing countries alco nccesscitated preater co-operation both 1

Vetyveen developing countriecs and with bilateral and internmational aid agencies.

T, .attention was drawn to the fact that often a particular technology had been |
cclented ar part of bilateral assistance programmes even vhen socio-economic and |
~ost-benefit analyces had clearly indicated that another type of technology would
have been more cuitable., It was recognized that a greater degree of consistency

an nencitivity to the needs of a broader section of the population were required.

71, Come participants mentiouned that it might be worthwhile to encourage more
. tematically contaets between small- and medium-scale enterprises in industrial-

iveu countrier with existing or planned enterprises in developing countries.

72, The Group considered that an essential area of international technological

co-operation war the compilation and dissemination of information and country- and
industry-specific experience on alternative technologies., A system set up for this
purpose would have to be a combination of various schemes, ranging from the simple
to the cophirticated, and it should be dovetailed with the technological extension

rervicen of each country.

3, The information should encompacs indigenouc and foreign techniques and
procecses and indicate future technological trends which were likely to be of
rpecial interest., The parameters used for evaluating the information should be
commercial rather than technical., It wac also agreed that the information thus
supplied should not relate to proprietary know-how, processes or products covered

by industrial property rights.

74. It was important to ensure that pertinent information was reaching the

people who needed it and for this reason manufacturing enterprises should be

regularly asked to specify those information sources that had been of moet use
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to them., In thic way the system could be adapted to meet the changing
requirements of its clients,

T75. It wvac noted that there was considerable scope for closer co-operation in
joint research and development activities between R&D institutes in developing
countries. GSome areas of special attention might be those production branches
which lent themselves to dispersal t~ non-urban areas and infrastructure, such

as rural energy and transportation,

T76. 1t was suggested that more research should be devoted to monitoring the use
of technologies and to finding out why certain technologies had not been used,
adapted or proved effective. Since the introduction of technology had a signifi-
cant social impact, i* was equally important to continue investigations in order
to learn and understand the reasons why technologies which had seemed appropriate
in theory were not so in practice.

77+ The Group was told of courses one developed country conducted for senior
government officials from developing countries who were associated with small-
scale enterprises., The courses covered technology, finance, equipment, personnel
training and the acquisition and use of information thus enabling planners to

pass on their expertise to entrepreneurs in their home countries.

Role of UNIDO
78. The following scuggestions were made:

(a) UNIDO should offer more training programmes in technology choice.
Training programmes on fiscal and managerial know-how were as
important to entrepreneurs as technologioal know-how}

(b) UNIDO could advise industries in the dispersed and medium-
scale sectors on how they could improve their efficiency;

(c) UNIDO should pay particular attention to agro-industries
in its work as these tended to be more labour-intensive;

(d) UNIDO should promote low-cost construction more intensively
and, perhaps, distribute case studies and model designs; and

(e) UNIDO's Senior Industrial Development Field Advisers should
promote a greater awareness of appropriate technology in the

fieldo
79. The Consultative Group took note of the recommendations of the Round-table
Meeting of Ministers from Developing Countries, held in New Delhi, India, in
January 1977, which identified significant areas of co-operation between develop-
ing countries. The Group also took note of the decisions and recommendations of

the meetings of representatives of national offices of technology regulation in

Y



several developing rountries, held in Vienna in 1978.}/ It was considered that
all these recommendation:, which included a programme for the exchange of
information and experience on technology contracts between such offices, consti-
tuted an important first step towards technological co-operation between the

participating countries,

Internationul Forum on Appropriate Industrial Technology

80, The Group discussed the scope of the forthcoming International Forum on
Appropriate Industrial Technology to be held in India in November 1978, Although
the Group had concentrated on the conceptual approach to appropriate technology,
in the context of the technological needs of developing countries, it stressed
that the studies of the twelve indurtrial cectors indicated in the Aide-Mémoire
for the Forum schould be carefully prepared. While it was important to sensitize
policy-makers in developing countries to the broader issues and implications of
adopting appropriate technologies, it was important to highlight examples of
successfully applied appropriate industrial technologies from a country- and
industry-cpecific angle. The Secretariat documentation should pinpoint the

policies and inetitutional structures that had contributed to the process.

8l. It war sugpested that the subject of information be treated as a separate
item at the Forum because the confidentiality of certain aspects of commercial

technology and standards was a difficult issue.

82, The Group was most concerned that the Forum should be an effective milestone
along the road to introducing technologies appropriate to the stimulation of
dispersed inductrial activity. The Group hoped that the documentation would
clearly bring out the complexity and urgency of the subject so that a solid base

of understanding could be establishei for subsequent decision-making.

United Nationc Conference on Science and Technology for Development

83, The subject of the United Nations Conference on Science and Technology for
Development (UNCSTD), to be held in Vienna in August 1979, was touched on briefly.
The Group wags concerned that the recommendations of the Forum be broight to the

attention of the Conference.,

Meeting of Senior Officiale and Heads of National Technology Registries
or Similar Offices in Selected Developing Countries, 6-10 March 1978, Vienna,

Meeting of Governmental Experts on Regulatory Functions in Transfer of
Technology, 29 May - 2 June 1978, Vienna.
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f4. One of the members of the Group identified some issues which UNCSTD should

discucs. These were:

(a) Tat in the call for more scientific research and appropriate
technology, attention should not be diverted from the economic,
cocial and political obstacles to satisfying bacic needs and
providing meaningful employment for allj

(v) That the Conference should not ignore the growing global
expenditure on military R&D but propose ways of rectifying
this maldistribution of scientific resources;

(c) Tat the Conference should discuss the dominance of trans-
national corporations in the international market for
technology and how to curb their influence;

(d) That the Conference should focur on the need of the Third
World to have fucilities of its own for collecting, evaluating
and charing economic and technological intelligence;

(e) That the Conference consider why Third World science and
technology councilc and agencies have had limited impact as
instruments for solving problems in developing countries;

(f) That the Conference find ways to prevent the introduction
of new technologies from increasing the gap, both in
earnings and status, between men and women; and

(¢) That the Conference ensure thut the proposals it makes
are tranclated into meaningful action.

85. The Second Concultative Group agreed that the overall scope and dimension
of technelogical co-operation must necessarily be concidered against the need
for rapid growth of technological capability in developing countries. This might
require major new initiatives and additional programmes of co-operation, particu-
larly between industrialized and developing economies and could take the form of:

(a) The establishment of multi-disciplinary technology

institutions in developing couutries which could
significantly adapt and innovate new technologies;

(b) The development of technological capacity in new sectorc
of critical importance to developing countries, cuch as
non-traditional sources ¢ ” energy, the sea-bed;

(c) The development of deci-: and engineering capabilities
in priority production rectors, such as steel, metal-
lurgical industries, fertilirers and chemicals, agro-—
industries, capital goods manufacture; and

(d) The growth of innovative capabilities for small-scale
production and development of effective processes and
techniques in various sectors,
Such a programme of international technological co-operation might necessitate
the transfer of significant additional resources from industrialized to developing
economies and require a basic reorientation in the structure of bilater.1 and

multilateral financial transfers between the countries concerned.
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Ladies and gentlemen,

I have great pleasure in extending to you a warm personal welcome to Vienna
and I am particularly thankful to you for having responded to my invitation to
attend thics meeting. Your response has been most gratifying to me and to my
colleagues, as it reflects both your interest in UNIDO's activities and in the
subject of appropriate industrial technology. Your co-operation has made it
possible to assemble here in UNIDO, a set of persons which have not only valuable
experience in development problems but also a dedication and a commitment to the
industrial development of the developing countries. Such co-operation is much
appreciated indeed and encourages us to further develop the efforts that UNIDO

has been undertaking in the field of development and transfer of technology.

As a matter of fact, UNIDO, since its inception, has been involved in

{ ‘ problems of development and transfer of industrial technology, in general, as
part of its effort to assist the rapid industrialization of the developing
countries. The Second General Conference of UNIDC held in Lima in March 1975,
however, gave UNIDO additional mandate to go into the field of appropriate
industrial technology. Accordingly, we have thus initiated & concerted effort {
in this field in terms of a set of wide-ranging measures which could be adopted

to promote the choice and application of appropriate technology in developing

countries. One important measure of implementation of such a Programme of Action
was the gathering of thic high-level Consultative Group to advise me and the

Industrial Development Board on policy and substantive matters.

Ladies and gentlemen, I should like to take this opportunity to make some
observations ac regards the subject of your meeting. Conceptually we believe
that appropriate industrial technology should neither be an end by itself nor can
it be irolated from the general development objectives, including rapid and broad-
baced industrial growth, which it is meant to help achieving., Our opinion is that
in order to gain a practical and meaningful view of the concept of appropriate
technology, and to work out equally practical and meaningful programmes of action,
it is necessary to focus attention on the basic industrial development strategics
and derive from them the appropriate technology path that has to be undertaken.
If we refer to the Lima Target of industrial production by which developing
countries are expected to reach a share of at least 25 per cent of the world's
industrial production by the year 2000, the Lima Declaration made it clear that

such a target, expressed in quantitative terms, has qualitative implicationsas well.

The qualitative aspects of Lima could actually be said to comprise three

essential elements, namely, fulfilling the basic socio-economic needs, ensuring

maximum development of human resources, and achieving greater social justice




through more equitable income difFtribution., lLhen we pursue thece aspects further,
we find that the objective of rapid industrialization does not conflirt with,

but is rather a pre-requisite for the fulfilment of the basic needs aspiratione,
But by raising the question of the basic aims of development, we do raise
correspondingly the isrcues of the basic structure of industrial growth and

thereby the implied technology patterns, i

Furthermore, it can bc easily found that the structure of industrial growth
that should be enviraged and the corresponding structure of technology flous,
should be different from vhat they are today and call for a frech approach, 1
hasten to add that, in caying this, I do not mcan that the flow of technology
to the modern sector and the application of ac¢vanccd technologies is not
necessary., On the contrary, it is basic to upgrade the technology bare in

general and it is also obvious that for the fulfilment of basic needs and the

provicion of basic products, there are sectors of industry where advanced or

improved technology ic clearly necessary. Not only that, but we cannot envirage :
a situation when the dynamic influence of modern technology ir no longer available

to industrial growth and development in general. Concurrently, however, the exam-
ination of basic aime of industrial development leads to the conclusion that there

has to be a greater decentralization of industry and a reorientation of the pro-

duction design and structure., Rather than being an aneillary pursuit, industrial
derentralization is perceived as an integral element in the strategy for

industrial growth.

Such a decentralized industry in the developing countries admittedly calls
for technologies and other measures which have often to be different from those
designed for the production of items for a different environment, i.e., of the
developed countries, As a result, there ir a two-fold approach, or dualistic
approach, to an industrial strategy. Moreover, the two elements in such an

industrial strategy need to be not only interrelated but integrated.

Ladies and gentlemen, I wanted at this stage to limit these observations to
indicating that by approaching the probvlem of appropriate industrial technology
starting from basic development needs, we should provide a mechaniem by which we
could link and integrate appropriate industrial technology to the overall develop-
ment process. Through such a process the roncept of uppropriate industrial

technology could be placed in the mainstream of the industrial development effort.

You have an interesting agenda and a set of very interesting papers before
you, I am sure that your discussions will assist you in the definition of the
basic conrceptual and policy framework relating to the selection and application

of appropriate industrial technology in developing countries. It is expected
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thiat the recommendations of this Group would provide a significant input for

the deliberation: of the International Forum on Appropriate Industrial Technology
to be held in India, from 20 to 30 November 1978, The discucsions and recommenda-
tione of the International Forum, in turn, are intended to provide a ma jor
contribution to the UN Conference on Science and Technology (1979) and to the
Third General Conference of UNIDO (1980),

I should like, once again, to thank you for your participation and wish your

meeting every success, Thank you.









