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INTRUDUCTION

1. In the aide-mémoire issued in connection with the meeting of the Second
Congultative Group on Appropriate Industrial Technology, the objectives of
this mesting were defined an being to:

(i) review basic objectives and aspocts of industrial strategies
in developing countries and the relationship between reorientation
in such strategies an! programmes of industrialization with the
application and use of appropriate industrial teohnologies;

(i1) identify the principal features of selection, adoption and
development of more appropriate technigques and processes, with
particular reference to industrial sectors where such alternative

technologies are most relevant and applicable;

(1ii) discuss the interrelationship and sectoral linkages in the

application und use of alternative appropriate technologies in
certain sectors;

(iv) identify and discuse policy ocriteria and issues whioh need to
be considered by developing countries in the selection and

application of more appropriate production processes and
techniques; and

(v) highlight aspects and issues of international co-operation in
the applicntion and development of more appropriate industrial
technologies in particular sectore.

2. The principal purpose of the Second Consuliative Group meeting is to
define the basic conceptual and policy framework relating to selection and
application of appropriate industrial technology in developing countries. It

is expected that the recommendations of this CGroup would provide a significant
input for the deliberations of the International Forum on Appropriate Industrial
Technology which is being convened by UNIDQO in India in November 1978. The
discussions and recommendations in the International Forum are, in twurn, likely
to provide a major contribution to the UNIDO Conference on Science and
Technology (1979) and to the Third General Conferenoe of UNIDO (1980).
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1 The agenda for dasca. s.on .o tre Secoad Sousuliative Group neeting
should broadly relate *o the isouec and acpeets defined in the above-mentioned
otjectives of the meeting. Consequently, the principal subjects for

discussion myy be cons.dered under the folloving arenda itemss

(1) Industrial prowth stravefy and .ppronriate technology;
(it) Selcciion and npniicat.cn of appronriante technology in

serected sectoro;
(iii)  Sectora linkiyn o and interrclationzhips;
(iv) Policy 1ssues in the apulication of appropriate technology;
(v) Isaucs of 1nternational technoiogical co-operation.

4.  The ngenda 1lems weationsd aveve nave tecrn :urther elaborated in this
note in order Lo mighlicat tae prircupai anpects and 15%ues that need to be
discusscd by the Group o1h 1 view to arrive 1t o fencral consensus. Several
papers received Lu conmrcl.on with varioul aspects of technology policy and
appropriate inductrinl tecnnolomy have ween circusated to serve as background

+

documents for the Consiltutive Group neetinr,

l/ 1. Appropriatc Techno.asy and the sctivities to be 3timulated
by Jun Tinbve-pen

2« Dualism, sectcra] planning and ~ntesration of modern industrial
and disperced traditional scctor by J.D. Peno

3¢ Appropriatr Secmnolomy _n the sontext of th: redirection of LDC
industrial deve.ormont suratessys concenis and policies by G. Ranis

4e On the ect :blishrent o an Industri.l Technolomy Levelopment Policy
by K.H. Yap

S Appropriate Industrial Technologyt an integrated approach by D.Frost

Other dccument:; received subsequently wiil be circulated during the
meeting.




I. INDUSTRIAL GROWTH STRATEGY AND APPROPRIATE THCHNOLOGY

1. The basic objectives of industrialication in developing countries are

to aohieve the quantitative productiur targeis in critical growth sectors

baned on faotor andowientsr of ‘ndividua! counirie:s with a view to meeting
socin-economic and develapmental o8eds cof ths popula.ions. The overall
quantitative target has been set by the Lima Declaration and Plan of Aotion aad
aims at achieving a 25% share of global industrial production in these countries
by the year 2000. The Liina Declaration also definad broad qualitative objectives
such as the achievemsnt of greater nooial justice through more equitable inoome
distribution and optimum development of national and human rssouroes in these
oountries. Certain employment and mocial auvpsots of deveiopment were further
elaboratsd in ths Tripartits World Confarence on Employment, Income Distribu-

tion and Sooial Progress held in fisneva in June 1976,

2. The objectives of industrialization can only bs achieved through rapid

application of internal and external investible resources, of very significant

dimensions and magnitude for industrial programmes and activities. This '

necessitates optimum generation and mobilization of internal resources, both

ma‘erial and human, in developing countrien, together with significant
financial and technolopical resource flows from industrialized nations and
easing of the heavy uebt uurdens which nave sccunuiatad 1n most developing
countrisn. USuch rescurce ~eneration and mobilization has to be dovetailed
with a reoriented industrial prowth strategy designed to provide adequate
income and smployment opportunities for as wide a strata of population in
these countries as possible., It ir increasingly beins realized that the
‘trickle-down' effeot of the existing pattern of industrialization is prov-
ing very inadequate to meet ths essential needs and aspirations of develop-
ing countries, rartioularly the poorer sect’ons, which represent the great
majority. A more comprshensive devoiopmental strategy has to be designed to
effectively mest broader socir-economic cbjectives. Thome objectives cannot
be served by the industrial growth procesc rlcne, but industrialization oan
and must play a critical and pivotal role, av 't constitutss the most effective
meann both of produning a wide variety of gnods and servicee and ensuring

employment opportunities, income meneration and improvament in conditions of
living,
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}.  There ic growing recosnit-on i moat developing countries that
industrial strategies wnd propramnes, whicn nave largely followed Western
models of industrialization, have not tuifilled basic socio—economic objectives
and the overall berefitr arpected from 1adustrialization have not been »
adequately achieved. Though Lhnre hac veen fairly rapid progress in many
product ion sectors in several devaloping countries, the overall impact has
largely been limited to the creation of snclaves of 'modernt industry,

mainly concentrated in metrcopolitan regions in these countrieo, with
oontinuing dependencs in most casen, on industrial technology, capital

fgoods and technnlogrical servicen trom frareiem sources. The cont inued
dominance of foreigm subsidiarias aad affiliates in various sectors of

thece economies, coupled with the increasing need for direct foreign invest-
ment and loanc and credits of various forms, has greatly added to debt

burdens of these countriecs, without providings the accelerated take=off in
industrial growth to effectiveiy meet *heir rrowing indebtedness through
affective competition in inturnas :onal mr.rkets, except in certain sectors

and poods and services. Ihe sodern sndunirial sector const 1tutes only a

small frinee 1n w00t developiag countrie: and the bensfits in terms of

income and emplovment aave Leen reciricted Lo very small sections.

~

4. At the rame taime b weonomic benctits of rndustrial prosress have not
percolated tn vhe poorer sect.on. in tneie countrias, which are mostly
resident in the rural areas arid which have remalqed largely unaffected by
industrial deve.ospment concentrated in certain arban areas. Poverty and un-
employment nave, in fact, becnis more :atensified in Lhe rural areas and in
the 'non-modern' urbin sector.  income dicparsties have terded to FTow,
wnstend of bein,s reduced at an cooential Tacet aof the development process.
Above all, certain lasic neein «of the community rewiin untuifilled, creating

and accantuatiny o critical dichotomy 'n the developman® processa

S« The troader ohective o 1ndusiriai progress cap perhaps only be
achieved through samificant recrientat on of the industrial rrowth pattern.
Rapid indurtrial srowth 15 not anly tuily concistent with such a wider
strategy but 15, 1in fact, =« sine ma non, Ar accelerrted prowth rates can
only he achievel threurh rreater predustion of #ond., and services. What is,
however, neces— ary 1s that :induotrial Frovth atrateps must he effactively
narmonized with wider son:s-~cconamic needs.  Thic may well neceusitate

conriderable reoriantation of *he future pitern of 1nuustirial prowth, with




continued emphasis on the growth of basic and critical industrial nectors in

each economy on the one hand, and greater stress on more broad-based
industrinal development, including rignificant epread of industry to non-
metrnpolitan regions on the other. This would inevitably involve a degree

of restructuring of future indu:trial prowth,

6. The raorientation of industrinl growth stratery and the relationship
between ruch reorieitatinn and the application of more appropriate industrial
techniquen and vrocennern was Jdiscursed in the First Consultative QGroup
Mesting of UNIDO in November 1977. It was the view of the Group that such
reorisntation would nocearitate a two-fold approach. On the one hand, the
'modern! indusirial cectors in these countries would need to expand rapidly
following national nolicy objectiven such as import mubstitution in certain
pectore, developmert of expni,te in othern, together with optimum utilization
of natinnal recources and factor ondowmente. The 'modern' sector may be
conceived in termrs of nduatrial branches as primarily relating to basic
industrie:: such as riecel, mineral and metallurgical induntries, production
of fertilizers and chemiunls, manufacture of capital goodrs, development of
agro-inductiries and the like, many of which wruld require the application

of soph:nticated capital-intenrive techniques employed in large-scale produc—
tion in these oactors 'n developad economies, On the other hand, mich greater
emphanis muet also be given to decentralization and dieperesal of industries
to non-motrepolitan regions in developing rountrien, primarily to provide
fFreater income and employment opportunities to a wider section and to meet
banic norlo-economic needn to a groater extent. It was stressed by the

Firat Consulta’iva Group that no clear line of demarcation could be drawn
between the *modern' and the 'decentralized! sectur and the distinction

wag primarily for convenience of analysias, particularly in terms of the

varying nature of technnlorical requirements that may be applioable in ons
or other of there breoad rategories.

1+ It 10 noacespary for the Second Consultative Oroup to consider and high-
lipht the 1srues and implications of the above dualistic approach, parti-
eularly in the context of technolnfical needs and requirements for both the
*modern' and Hinpersed! sactors. The i1dentification of such requirements
and an effective programme to fulfil technological needs in both these
aectorr would constitute an eanential anpect of reorientation of industrial

and technologiral strategien in these countries.




8. The 'modern! sector could broanlys be chnracterized in terms of large-
ncale productinn, mozuly i foiro,oLilan dod 20 el JYod we.s of haigh
industrial coacenmtration, wnd ke 9 canital-intensive technological processes
aleo utilized in indus*rialized e.nnomies in the recpective cectors. As 4
against this, industrial wetivities 15 the 'decentralized' or 'dispersed!

sector would larsely we visunlired as nanufacture of a wide range of

products primariiy throurh smallerenie un.ts located in semi-urban or rural

areas ani usine produciion technicues ~ore directly reluted to local factor

resnurces and situaticis.

R The growtn of the 'modern' =ectcor has been fairly sifmificant in ceveral
developing couniries and has enabled many of these countries to increasingly
face international competition in various manufactured products. Apart from
large developing countries such as Argentina, Hrazil, India and Mexico, which
have sipnificant internal markets and can sustain effective demand for a wide
variety of industrial productc and services, a number of smaller developing
countries such as Algeria, Egypt, Hongkong, Ir:n, Malaycia, Singapore,

the Republic of Korea, Venezuela and others are gradually strengthening their
competitive capacit, and are coapetin: offectively in resional and interna-
tional markets in varse.s producte.  The inductrial srowtn patterr of these
developing coantriecr nhas faghlichte? tne need ror w1/mifican! redeployment

of 1ndustry durin; the next twe decades, ac ademuate 4izseminalion of techno-
lopical know-now and experiice axtend:a in rerneet of varieus manufacturing
branches. In useveral frelde suen as wood proceszing, texriles and garmments,
footwear manufacture, lewther nracess.ng, elactrisal enpineering, and consumer
product, such 2 musical nstruments, cpostr rear and the like, developing
countriec alreadr have conuvderadle comnetit ve advantape over industrialized
econcmies, With eroater zbuorntion »f techarlr -y in nther sectors, the fields
in which developing=country enterprices would te able to eompete effectively
in internztinnal market:s chould rradually extend to n wide range of inter- .
mediate producic awd machinery wnd evripment. it 1s only, however, with a
widely diversificd indurtrial ba~t, norticularl- i respect of basic industries,
that most develcpin.s economie. can erfuctivelry ctardl the tast of international

compet:tion over a wide irea ¢. nanutTacture 1n *he "modern' sector.
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10. Industrial growth in the 'dispersed' sectors has tended to be fairly
limited in mont developing countries. PFew countries have embarked on com=-
preheneive programmes of dispersed industrialization and, in most such
economies, even the basic infrastructure is lacking. 1In some ocountries,
extension services and other facilities have been extended for promotion of
small-scale industries, but t.e cverall impact of dispersed industrinl acti-

vity has not bheen significant,

11. Despite the fact that sigmificant industrial growth hap taken place in
Rome eectors 1n certain developing countries, the process of technological
development needs to be greatly intensified, together with reorientation of
industrial strategy. The continuing dependence on foreign technology at
various stages of development needs to be significantly reduced through the
development of aderquate technological capability for the effective absorp-
tion and adaptation of foreigm techniques and processes and for innova-
tive developments in various fields, based on natinnal factor situations and

endowmentn, At the same time, technological service capability, including

engineering nnd desipny must also be sreatly increased in order that the !

Procesn of adaptation and innovative development can be adequately accelerated.

12. An essential element of technological development, apart from the growth
of domestic capability,.ic tho selection of muitable and appropriate techno-
logy in the context of national factor situations in various sectors. Such
relect1on necesnitates conaideration of variouc alternatives and the exercise
of a degree ot selectivity, based on nat ional policien and objectives. Thie
asgumes cpecial relevance in the context of selection and utilization of
foreisn technolosy. While the acquisition of foreign techniques and processes
may be necessary in a mumber of sectors in developing countries, selectivity
may need to be exercised both in the determination of fielde in which foreign
technolopgy inflow should take place and the nature of technology that should

be acquired in various nectors, apart from the terme and conditions of such
acquisition,

13, The selection and effective utilization of appropriate foreign techno-

logy and development of indigenous technnlogical capability necessitates the

adoption of a fairly comprehensive programme for technological development,




The essential ingredients for such a technology plan or programme in each
country shouluy compricet

(i) the identification of technological needs in terms of processes

and services in critical and priority sectors of growth in cach ,
ocountry;

(ii) the establishment of a comprehensive information system which
would assist national instituticns and enterprises in providing

information on alternative techniquer and prucessesj

(iii) the growth of technological service capability at various

levels of development, including capacity for engineering and
design;

‘ (iv) the creation of institutional mechanisme for screening the

selection and acquisition of foreign technology coneidered more

i suitable or appropriate in a given set of circumstances;

(v) the development of institutional facilities for monitoring the
impact, absorption and innovations in respect of foreign and !
indigenous technology together with the growth of R+D activities
in important industrial sectors;

. (vi) the defining of a cuitable policy package for the rapid growth
of indigenou:s .echnological development

It is perhaps only through an integrated approach covering all these
aspects that the developmer® of domestic technological capability on the one

hand, and the selection, ahsorption and adaptation of appropriate foreign
techniques on the other, can be effectively achieved. The above prersquisitee
and criteria for adecuate growth of technoloricil capability would be
applicable both in respect of the 'modern' sector as well as decentralized

or dispersed industry. At the same time, the technological needs of greater
induntrial dispersal largely through cmall-scalc enterprises may tend to be

significantly different and may pose greater p.oblems of choice and suitabi=-
1ityl
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14. It is necessary,,in this context, to briefly consider certain basio issues
of industrial stravogy wiaol wod 2aVe o Jdawscr o iug it tuvanolugioal devel~

opment and the use of mora apprcpriste tachnelogy. Tivees relete to

(1) policios in relation to foreiem investment, partiocularly
foreign branchus and subeidierisng

(ii1) sectoral priovities; and

(i1i) programmes for rural indusirialicaticn.

15. Close linkage continuer to exic., principally for historioal reasons,

between private foreimm invertrment und inflew of Toroign technology in devel-
oping countries. With foraim branchea and subsidiaries occupying a pivotal
role in major production sectors, technology iaflow has often been contingent
on investments. With thes aciiv ti¢: ¢* foreim rubsiadiaries being primarily

governed by ithe intorest of foraign paront sntesrprines, usually transnational
gr

corporations, tho {low n" forecirm tachnolory and krow-how has been limited

to the immediate neads of such oubsidiariss, with decisions rogarding techno-

logy being taken by parent ento'prisos, and often bearing little relation to
national technological ne«dn in the hLort ccuntry. ‘Thus, in extractive
industries, foreign tochaology war initislly confined to extraction techniquas
in the fields of oil, mining end axploitation of other natural resouroces.

In the non-durable consumer poodn sentor, foreign technology was oonfined
largely to tho nead for controlling in“ernal mcrkets. In sectors such as
drugs and pharmaceuticals,tocinology runply was reloted to ropacking and
formulations, with banic matorials and intermediates imported from parent
enterprises. In respect of durable consumer grods end most manufactured
products, foreign tachnolog' inflow was often deasigned to limit operations
to the atages of ansembly or semi- g3sembly. Fy and largoe, inflow of foreign
techniques in the case of foreign subsidiories nas not only been limited in
scope, but has tended to follow the tail-and of technological innovations in
parent foreign companies. Research and development activities have also
inevitably been conducted in foreign locatinns and subaidiaries have been
wholly dependent on the results of external research.

16. In recent vears, tlie patiern of foreign ovmership and control and

technology supply .o forei~n .ubsidiarien and affliates is changing significantly.
Largely under governmental nre~suro “nd with increasnd regulation of private
foreign investmont, frreign cvhsidinries ara develop:n; technological capability

to a much pgreater extent to reet iturputs of demastis integration, exrorts and |
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the like. At the same time, investme 1t and technologic .1 decisions of foreign
controlled subsidiaries continue to be governed by considerations other than
national, cr even pertaining to the enterprise in question. Apart from the
nature and extent of technology flow 1in such cases, payments and pricing of
foreipgn processes and services assumes different forma, including significant
elements of transfer pricing in various sector:. There ic no simplistic
solution to dealins with 1nvestment ~cum-technolosy packaces. and most devel-
oping countries must ensure that the nackape is apnropriate to needs of the
economy. Al the came time, new form: of corporate arrangements are being
evolved in severzl developing countries, with mixed capital ownership between
foreign and domestic interest:, Such Yjoint ventures' necessitate the identifica-
tion and determination of foreign know-how and technological services to a

much greater extent than in the case of foreign subsidiaries.

17. The question of sectoral priorities alno assumes considerable sigmi-
ficance in technological development and the nuse of more appropriate techno-
logies, The emphasis on rarticular sectors may vary nsignificantly in the
context of policy objectives such an import substitution in particular fields
or a high degrec of export-orientatior in ather branches. In fenaral, how-
ever, certain industrial nectors have a high degree of priority in most
countries. These include industries based on natural resources, aFro-
indusiries, bacic industrics related to laocal factor endowments and

certain other sectors nf common 1nterest to mo:t developing countries.
Technolorical needs have 1o he 1dentified in relatisn to such sectoral prior-
ities and selectinn of appropriate techniques should be directly related to
such identified needs,

18. In recent yearc, increaced emphasis it boing given in geveral develop~-
ing countries to decentralization of industry to semi-urban and under-
developed resions. This aspect of industrial strategy can have a significant
effoct on technological neecds. With Frowins stress on dispersal of industries,
developing countries will need tn place freater emphasis on processes and
techniques more closely related to the needs nf =uch a policy. It may well

be that less sophisticated productinn techniques already utilized in develop-
ing countries or beiny uzed by small-scale units 1in developed economies may

be more appropriate in this context, both from the viewposint of costs and other
economic criteria. The identification of such appropriate processes and
techniques would necescitale a systematic search for such technology in specific

sectore, and even the develiopment of appropriate processes through research and
develcpment rfforts,




19« The bamic zat.oal o ot o0 1 eper W1 or dececatralisalion stems
from the fact that, lir-tl;, 1 number of geud:t and corv.ces compriuving both
production inmts or aprienlturi) oner:tionse and consunption goods of various
categories can be produced in the rural areas and that such production could
provide the buse for simifican’ rurnl irdustrialization., The greater the
extent t» which such items could bo local Ly produced the preator would be the
participation and iavcivement c¢* ihe riral commiriiy, apart {rom the increased
employment and income opportunities in these arcas. Though there is
considerable unsatiofiad denand for various producte and services in rural
areas, local production would necessarily have ‘o be closely interrelated to
the growth of effective purctasing power in rural communities. Rural
industrialization iiself could undoubtedly pla: a criticel role in providing

such purchasing power througsh increased amployment opport:nities,

20. The potentia) for eftective rural industrialization would obviously be
different for sach country and would inevitably be dependent on several

factors including 'ocal factor 3andowmente, avaimbhility of infrastructure and
other facilitiems, the growth of huasan skilln, the extent of rural purchasing
power and the overal. industrial policy package which could be implemented.

By and large, however, industrial decontralization holds out very significantly
pocsibilities if viewed as an integral and vital element in the industrial
growth process.

21 In ierms of technnlopmy, the needs of rural industrialization would tend
to be sigmificantly differen* f{rom those of ‘he 'modern' sector, primarily
because production scales and unit investment outlays would tend to be much
smaller. At the same time, n greater degree of lahour intensity could be
introduced through smell-scale production in most branches., It is important
to rtress, however, that appropriate technology for the 'dispersed! or
tdecentralized! sector should nnt invariably be conasidered in terms of
labour-intensive as apgainnt capital-iniensive techniques. It may well be

that certain techniques which are relatively capital-intenrive would be wholly

appropriate for small-scale producticn in the Ydispersed! sector.

22. The choice of apnrorrin‘e teshnology both far +he fmodern' and for the
dispersed sectors therafore raise a number of challenging issues. Firstly,
the implications of teciinological choice, within the framework of a com-

prehensive policy {or technoiogical development and growth of indigenous
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technological capability nced to be considered. Secondly, the role of govern-
mental and institutional agencies in technoloyy planning needs to be broadly
defined in the context of the fact that the application of technology would
largely be done through private sector enterprises in most developing
countries. Thirdly, the principles governing the choice of appropriate
technology in the 'modern' and the dispersed cectors need to be elaborated.
Finally, certain criteria need to be defined both for the 'modern' and the
'diaborsed' sectors against which the appropriateness of particular produce
tion techniques and proceases can be assessad.
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II. SELECTION AND APPLICATION OF APPROFRIATE TECHNOLOGY
N STLECTRD “WCT RS

1« As stressed earlier, ther: -or‘iruec *o ba heavy dependence on foreign
technology inflow in most develn-ing couniriea, While sibnidiaries and
affiliates of TNCs continue Lo exarcise 1 dominan! rolm in various sectors,
national enterprisoninoluding public iector units 2ave also relied almost
oompletely on foreisn techniques and p~ocosres. The inflow of foreign techno=-
logy has taken place through verious mechanisms inelnding foreign subsidiaries,
joint ventures, and licensing arranmemantn, including varying degrees of
control exercised by techrolopgy supnliers ir management, technical supervision,
technological servicen e*6.,, for diffuront periodr of time. While technology
is increasingly a marketable comnndity and echnolopy transactions are milti-
plying rapidly, it is imperative Lhat nalitationn and entorprises in devel-
oping countries shruld ensure that foreign technology whieh is acrmuired is
suitable and approprinte to .ceal conditions and that such acquisition is

consistent with domostic technological deve opment.

2. The last two docaden havy uean the rapid growth of technology exchange
between enterprises in differert counties an? rapidly-increasing smergence
of industrial technology ac a marketable commodity. Overall trade in techno-
logy rose from around $ 2,700 million in 1965 L. over $ 11,000 million by
1975, largely in the farm of lump sam payment s, royaltios and feos. Most of
such technology trade hac taker plnce between entorprises in developed
countrien, and technology payments by developing countries, though signi-
ficantly high in the context of their individual economies, constituted only
a small proportion riring to about 8 1,000 million annually during 1974=76.
This fipure is like!y Lo inercane conniderably with increased industrializa-
tion and 1t ie entimated +hat the irnde in technology hy developing countries,
in terms of fees, roy~lties and other payments for technical know=how and
specialized servicen, would ircrease to over $ 6,000 million by 1985,
constituting about 15 per cent o{ the total trads in tochnolngy. Both in
view of the high cost of foraimm tachnolagy inficw and its impact on

domestic taochnolojnenl devalopmont, it i nacersary for develnping countries
to exerciar adequate asluctivity 1r crder ihzt only technnlopgies whioh are
suitable and appropriat~ to the‘r iactor conditians and circumstances are,

in fact, acruired and utilized.
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3. The nature of technology acquinition varies conciderably in scope and
ma;mitude in the case of ‘ochnology-acquiring enterprises from developed
countries and those from developing economies., In the case of the former,
the technology license normally comprises of user rishts to a specific produc~
tion process, ucually covered by patenis, though often accompanied by
specialized knowhow which may be unpatented. Both the licensor and the
licensee are functioning in a similar tochnological environment and are

aware of the intricacies of technolopy transactionc. In the case of devel-
oping-country enterprises, the situation tends to be different. There is
wide divergence in the ovcrall technological background, and significart
constraints in the technological services available locally. Consultancy and
engineering services are limited, procenced raw materials and even relatively
simple components more difficult to obtain, and the initial levels of absorp-
tive skills may be lower. Therc is also greater preference for foreign
technolorical services and material supplies, even when such services and

Jupplies are available within thc country.

4. Project implementation in earlier stages of industrial growth in most

developing countries often took the {arm of turnkey arrangemerts, with a

single foreiym party being entrusted with full responsibility for implementa-

tions This {orm i5 precsently utilized to a much lesser cxtent though it may

sill be applied in 'tied aid' projects, where project financing 1s linked to

a foreign engineeriny group entrusted with such responsibility. In the case

of such arrangements, recipient enterprises in developing countries need to

ensure that (i) plant capacity in related to market potential; (ii) techno-

logy 1u appropriate to domeutic factor endowments, including growth potentinl

of ckillny (11‘1) wderuate provision in male for training of local personnel

to take over plan operations after start-up; and (1v) adequate tests or

trial runc are provided as part of the iakeover procedure., It is also essen-

tial to avoid fuch a contract becomins unduly erpensive., Thiz is usually

difficult to evaluate, as the cest tends to be packapged, bhut as far as possible
thisshould be =ourht to be disarrerated. In meneral, turnkey arranpements,

although convenient ror projact implementatinan, tend to be more expencive than ¢
if the various elementc were contracted separately. BEven more important,

however, is the fact that turniey contract: tend tc circumscribe the selection *
of technology and the use of domestic tachnologrical cervices, The technology

packare 1n cuch casec in invariably more comprehensive and, for this very

reason, such an arrangement may not be conducive to domestic technological

development .
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5. Even when a turnkey arrangement is avoided, *he inflow of foreign techao-
logy and mervice may ~%i1) cover e apar o' orcjcc’ i"plementotion. TFrom a
national viewpoint, it wculd be desirable that, with progreseive industrial
development, the size of the imported ‘echnology package should be gradually
reduced. Domestic enternrises anl ocneu.tancy afencies must assume an
increasingly larger share of rerponsibility for project planning and imple-
mentation. Nevertheleee, ever in rojatively industria’ized developing
econominre, the technolury package ofton rontinuen tc ccmprise a wide

variety of technology nervicer, besides process or production knowhow.
Disaggregation of the rost of knowhow and of technological nervices such as
plant engineering, etc. 1o necesnary and such servicer noed to be gradually
repliced by nntional enterprises. It may be nececsary to evolve a broad
policy approach to reduce the nize and magnitude of the imported technology
package and to snrure that acquicition of foreign technology is largely
eonfined to proceas or productior. knowhow and that it is appropriate to

local factor circumstances.

6. The nature and rize of the technolosy package and the degree of dise~
acrrepation necestary would tend to differ considerably in scope and eigni-
ficance in the 'modern! and in the 'disnersed! sectors. The technology
package would tend to be much large: in the caee of the former, since
eophisticated and relatively thiph' tecnnulogy wouia be invoived in most
caces. In this fdisperred! sector, on the other hand, the scile and nature
of production would, by and large, ensure that the technology utilieed would

not require n undue degroe of unpackagins or disaggregation.

7. The term appropriate technology should ve viewed oe the most suitable
production techmquo(zv.)' for particular production sectnors and projects in

a given net of circumstances which would inciude -levelopment goale, resource
endowmentrt and conditions of applioation. Thuse, what would be appropriate
in one set of ecircumstances and for fulfilimen. of certain policy objectives
would not necessnrily he suitable in annther context. The overall require-
ments of industriai technology in deveioping countries cover such a vast area
of production and mamufacturing activities that appropriate tochnology would
necesearily have tc cover a very wide ranse o1 production proceeres and
tachnimues extendings from sophlirticated and capital-intensive technology and
knowhow on the ona hand to relatively aimple adantatiuns of indigenoue
processec on the other. While appropriate technolosy would normally be

understood ae beins more labour-intensive or related tn maller scalee of
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production, as comparcd .o alternative technologics, these features should

not be considered as prerequisites or essential. A capital-intensive

process may be quite appropriate in a particular context. Nor should
appropriate technolo;y be viewed in terms of techniquen used formerly, and
sinco discarded by industrialized nations in favour of more capital-intensive
procesces. Appropriatenass should necossarily be judged only in the context
of a particular situation. For oxample, in sectors and projects which are
primarily export oriented, the momt appropriate processes could well be highly
capital intensive. Again, in several basic industries, capital-intensive techno-
logies and large-scals production would be whole appropriate. At the ocame
time, i1f an important policy objective is to provide maximum employment
opportunities, particularly in non-urban areas and to meet basic socio-
economic needs in such aroas, the most appropriate techniques could well

assume different characteristics for a larme number of production sectors and
pro jects.

8. Somo of the characteristies which could be applied in the determination
of more approprinie technology for the 'dispersed' sector could perhaps be
the followings

(1) The technology would be moro labour-intensive rather than capital-

intencivo;

(11) It would generally be geared to small-ncale production rather than

larre-scale manufacturin/s activitiess

(1ii) It would be moro intensive in the use of local resources and factor

endowment n;

(iv) It would be more rosponsive to local availability of skills and

potent1al for development of skillsj

(v) It would be more tailored to local requirements and tastes, to-

mether with local purchasing power.

e Tt would not be practicable to apply the above criteria in full in the
selection of appropriate techniques even for the dirpersed or decentralized
sector. In many cases, even small-scale industry could use fairly capital=-
intensive technology, such as in the production of precision foods and

products. In other cases, production would contimuo to be dependent on flow
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of basic industrial materials from lnng: distznces, including imported
materials., By and large, nowever, the churacleristics of appropriate tech-
nology in the ‘'disperzed' sector would tand - owards t1ie above characteristics
though selection and apolication wld heve to be related to the particular

circumstances of the sector and project concerned.

10. The selection of appropriate technolosy in the 'modern? sector would
similarly need to be related to policy objectives and local factor situa-
tions. Apart from these basic factors, however, conaiderable care would need
to be exercised in the selection of appropriate technology in fields involving
highly sophisticated techniques for large-scale produotion. Present-day teche
nological trends are towards greater capital-intensity in most sectors and
such techniques may often prove both too costly for developing economies

and inconsistent with the objective ¢ providing rreater employment opportunities.
Together with acquisition of hiphiy capital-intensive technology, which may
not be appropriate, there is a danger of contimuing dependence for years

on the supply of intermediates and components from external sources, often
with a significant eiement of iransfer pricing. In most production sectors,
considerable technolomical choics 1s nvailable and this needs to be effecti-
vely exercised. Highly capital-intensive technologies and large~scale
production may not necdscarily be the most efficient means of production in
developingeconomien becaus2 of scveral oustrainte such as high initial
capital outlay, inadequate avarlability of skills, problems of continuing
imports of intermediates and comronants, diffisulties in maintenance of
capital equipment and the like. While the criteria of production efficiency
should not be sacrificad, thus woulr still leave considerazble scope for

appropriate choice between ilternative tachniquez in several sectors.

11. The problem of appropriate technological choice for the 'modern!

sector has, in most developing countries, been left to the enterprises
congerned, though in an incr~asing number of countries, regulatory institu- )
t:‘lons have been and are bein; set up to screen provosals relating to foreign
technology. Such screening is largely confined, however, to the terms and
conditions of technolosgy contracts ~nd there is comparatively little

effort towards evaluation of aliernative technicues in terms of national
policy objectives or other criteria. This i3 partly due to insdequate know-
ledge regarding alternaiives as well as the :ntricacier of technology selec-
tion and a tendency towardn acquiring what ir considered to be the most

modern and sophisticated technsiofy in the sector concerned. The pattern,
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however, is ch nging gradually, with g:eater knowledge a.i svareness of
enterprises and technology regulation agencies in these countries regard-
ing technological alternatives and implications of technology licensing.
Not only are developing-country enterprises able to secure better terms
and conditions but they are exercising a greater degree of choice and
evaluation between various technological alternatives in the 'modern'

industrial sector,

12. The position in respect of appropriate technology for non-urban
industrial activities is far less satisfactory. As pointed out earlier,
this sector has received little attention in most developing countries,
While there is general appreciation rogarding the concept of appropriate
technology, this has not been translated into concrete aspects of techno-

logical choice and application in most countries.

13. It is against the above background that certain sectors have been
selected as being of particular significance from the viewpoint of
appropriate technology for the'dispersed! or 'decentralized' sector.

The features of technological choice in these sectors, which are listed

on Annex I of the Aide Mémoire on the International Forum on Appropriate
Industrial Technology, are proposed to be discussed in detail in separate
working groupe in the Forum in India in November 1978. The list of such
sectors is purely illustrative and seeks primarily to highlight the techno-
logical alternatives that developing countries may need to consider particu-
larly 1f greater emphasis is to be given to greater industrial dispersal.
Special attention has been focussed on two basic infrastructure sectors,

viz. energy for rural ereas and rural transportation, and the documentation
for the Forum would seek to highlight alternatives that are available and
which need to be considered in providing these basic facilities. Apart

from infrastructure needs, the list of sectors includes the production of
agricultural machinery and inputs, technological alternatives in food storgg.
and pfoceesing, production of textiles and other consumer goods, the need for
rural workshops and light engineering facilities, production of building »
materials and other industrial activities which are directly related to

rural production and consumption needs.
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4. Apart from industrial scectors which are more diractly related to industrial
dispersal, an important acpect of appropriate technology usage is its applica-
tion in basic industries, such as steel, mstallurgical industries, capital=~
goodn manufacture, fertilizers and chemicals and the like. It iz obviousaly

not the intention that the Forum would discuss the various alternative
technologies in respect of one or other of ‘hece caterories, What iz

intended is to hiphlicht the main principles and cpriteria which should

determino the choice of technolomy in one or other of these cectors, both '

in the main preduction lines and in respect of ancillary and supplementary
production operations,

e



JI1. Sectorul Linke=»r o» Tnterrelnlionunips

e - ~——-

1. It has been .~ .phasized 'hat no clsar 'inn oo demarcation can be drawn
between the "modein' Lileer i vl TdiG, Liesd L0 letsntlaslzed' sector in
developing =2coromies, and tho ¢ictinction is primarily or the purpose of
analysis of thz implica.isnu of appropriate techrolony uviseg: in cophisticated,
large-scale indusir, on *he cne huana rnd relatiiely omall-scale incustry locatel
ir non-urban arcas on the other. [eperdins on sonditionr and situationn in
pirticular countries, theda twu cectorr wouli iavariably wergs with ~ne another.
wn fact, it i3 espential *0 strems he .ecy cloae interrelationship that must

be maintained betwoen productio and gorvicen activities in both these sectors

to ensure thal veryv clone cecioral linragr ic 27fectively maintained.

2 The concept nf iudusirial fisper ) {. .oa=1rban a=>+¢ may be considered
under two troad beacs. FPirctly, indutirin) produciion conld ke decentralized

to non-urban areas throu_h rmall-cc-le viite te eoincenirate on the production

of goods and mervi-~cs uihich prrvice hrgic mruvis Tor asriciltural operations

and meet essential conmurptio-pscds roguiveronts 10 “lhe: nreas.  Secondly,
production in the 'disrarset’ sccter should {eed the large-scale 'modern' sector
and should ccavequintiy rorve ¢ fieder or nrilloryr enterprises producing a wide
range of jutermediatles, cc.par:i.u, @pares, vte. for iarce-scale industries in
thesc countries, Urder loih these I=2aln, it ir earential that close sectoral

iinkemes ard interrelatincahing are oeoinioired.

3. Subject to th» cieation o iner wu 2d rurchasing power through greater
enploymeiii, a larg~ variety .f braic gorls 20l cemmodities can bte taken up for
menufacture in nov-urtar a-»r3, sus” oo food prodicts, agricultvral items, agro-
industries, ;ricultural impleronty, postisides and mixed fertilizers, building
materials, phai-maccuwicall ond a wid: ronge of coineva-r ponds including clothing,
shoes, hourehold itema ant tb~ like, apart Crom .naintenance, iepairs, etc. to
cpricultural ane tronenpest itema, irricstion equinnont and the like. The
establishment of production Caeil}ilies world, however. rrquire a comprchensive
packag? of incentives, yairh have taon cutlined in the ~ubocequent chapter.
Together with such incentives, a trosrarae for the d-velopien’ of local

Y

entrepreneurship would hrvo ‘¢ o urdertaken throiga uperading of artisan skills
and encouragement of unitiz.iv on tue rare of the rur.l ur2mployed. An ecsential
Meility, apart fro. fincncval oot o' ier inear’ivas, voule be the provision of
regular supplier of “carce infv.trial oateri~ln s2nd comion service facilities
vheraver necénSAxw. It ie imperi~ 4ol saeh progrs smeg tn carefvlly assessed
in termy of lceil pedlorvial. us moie v eroontal 'spoon feeding! would not serve

the purpose aund nuy even rrove coortrieprod.ctive.
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4. A critic:l acpert of indus*r-al <ecentpaliinntion is to ensure, as far

a8 possible, the efficiency of decentralized production so that the resultant
goods and services can be made svaliable at competitive prices. The extent

to which such decentralized production would meet the criteria of efficiency
‘ould vary depending, inter alia, on the extent to which the demand for any
particular commodity 1s met from .arge-scale :nterpriscs, the distribtution
system for products, bnth of the 'modern' and 'dispersed' sectors, and the
extent of difference in product decigns and related aspects, as between urban
and rural consumption. It would be inappropriate tc underestimate the efficiency
of the decentralized or dispersed sector as a category. More importantly, a
strategy for improvement of production techniques and for increasing the
availability of viable alternative technologies for the decentralized sector,
coupled with appropriate government policies, has to be initiated leading to the

sounder operation of the dispersed sector.

5. The question of sectoral linkages asdumes even greater si/mificance when
small-scale units in ‘he dispersed sector are expected to function as feeder

and ancillary plants to large-scale production in the 'modern’ sector. This
necessarily requires not only closely-knit industrial operations, but also close
financial and technological linkages. In some developing countries, a significant
beginning has been made in horizontal intcgration, with the large-scale 'modern'
sector principally concentrating on nssembiy and semi-assembly operations and
small-scale units providing a wide range of components, spares and intermediates.
Such linkage, however, recuire~ 3 hipgh Arcrer o planning both a% the level of
large-scale and small-scale feeder enterprises, together with significant
institutional and other support for the effcciive growth of the latter. Often,
however, the trend in developing countried is more towards a greater degree of
vertical integration, largely because of inadequate reliance on supplies from

a number of small-scaie units. This pattern would necessarily need to change
significantly if effective interiinkage tvtween the "modern’ and 'dispersed!

gsectors is to be achievea.

6. The actual potential for rural industrial production would vary from country
to country and would be dependent on several actors including the nature of the
industrial policy package, local factor endowment, provision of infrastructure

and other facilities, the extent of rural purchasing power and the growth of
entrepreneurial and human skilis in these areas. By and large, however, industrial
decentralization could hoid out immense and challenging possibilities, provided it
18 not viewed just as an ancillary pursuit but as an integral and vital element

in the industrial growth process. ‘This would, however, necessitate the establish-

ment and maintenance of very ciose inter'inkage between the large-scale '"modern'
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.actor and industricl production and ectivities in he ‘diepersed' or
decentralized eector,
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IV. POLIZY ISSUES IN TIE APPLICAPION O APTROIRIATE
TWIOINCY

1. An esrential aaneci of selectinn and applicatior of anpropriate tech-
nology in both the 'mndern?® ond 'disrersed! sectors is the formulation of
suitable policien and romlatiens which would achieve the desired objectives.
Despite the fact ihat industrial artivities in most developing countries are
larrely concentrated in the private sector, povernmental policien and regula-
tions can have a simificant ef®rt on the choice and application of
approprinte processes and technimies in different cectorn. 3Such policy
meanures would obvieunly remuiras to be orienied to the specific circumstances
of each country but, by and larpe, certain policy norms need to be defined

which can be taken into conriderat ion.

2. In the 'modern’ sector, 1t 1~ perhap: necesrary, as mentioned earlier,
to exercice greater relectivity both in reirpect of the fislds in which
foreirm Lechnolopy sbauid Yo secured and the type »f tochnology which shonld
be acruired. In noverau developins countries, technolosv repulation institu-
tions have been uet up vhich are exerciting varioun regilatory functions.
Thouph thene inctitution: have mortly ecncentrat~d on improving the terms
and conditions under wnien toreigm Lechnoiopy .o ecured, tucir functiony
cmuld be enlarsed to provide rvidance in Lhe choice of movro appropriate
technimies. The extent tc which lar;e~-scale product.on and hirhly capital-
intenrive technology can, for example, bz etrfrctively subrtituted by tech-
nolofFics which are lee: canitil-intercive and relate to small-scale produc-
t10on more directly related to the smaller markels in derelopins countries,
undoubtedlv needs Ln be investirated. Concideralion of varioun eriteria to
determine the cho:.cc amons~ technoloymical alterno' ives chould alno be viewnd
an the responaoibility of wush rerulatory arencies 15 part of the erercise

of rreater rclectivity in reapect of foreirm technolopy. While the choice
of Ltechnolosy is the ullinate responsibility of wner enterpriuses, regulatory
arencies can and chould play a siymificant role in providing suitable puidance
in respect of foreim technnlny which would not be appropriate or ruitable
from a national vicwpoint. while taic may impone a heavy burden on such
recsulatory ireacies, 1t may be necessary to lay down pelicy norms and puide-
lines for the uce of more appropriate techniques, particularlr for small and
medium industrie.. Hermulatory yeencies and other nitional institutions need,

ir any event, to identify technelogical neods in var:ous gectors so as to

———-\}



highlirbt the areas in rerspeet of which fara.mm tachncieey mar be necescary,
an alno sectorr vhere “uch inflaw ovs hive w0 dver v Affact A devestsa
techneloricil develonment or uliera ademinte technotorienl avpertise may be

domartically availobhle,

3. It is only fhrough ruch ideniitieation Lhat neleetivity can be effect-
ively exereised, The unrestricied [laow of foreiym .ecknology and knowhow

in all sectors may have nimif:cant technr-econonic im net, not only nn
recipiant enterprices, hui alse on overall cectoral erowth and on domestic
technolosical development. Recipient enterprizes in developing countrier
often tend to remain highly dependent on “orei;m Yechnnlopy ruppliers,
particularly where unrasiricted technologsy rflow in permitted and such
arransements are allowed ‘o contime for inde’inite periods. Thisz may

also serve as 1 divancentive for other enterprises to une indigenourly
developad procestes nad products, Apart {rom the udverse effect on teche-
nologricnl development, compotition te import foreirm technolosy and Ymow=
how 1n the same field or for similar producis becomen as much a question

of foreim brand names as the une of particular processe: or techniques.
Neverthelesr, 1t mus’ be emphasired thal rimificant tlow of industrial
technolomy 1n seleetad srowth neclors munt take nlace to developing countrien
il industrinlization 1n these couriries in Lo be adequately broad-based.

In an increasinrly comple: economic socieiy based on clnse international
trter—dependenne, doveiopin: ceanbrins cannot aftord to b2 inolated from the
miinctream of internnsiona! Ltechinolsrieal devolonment and the various mecha-
nitms of technalomeal exchanse rmt encure thatl adequate aad suitable tech-
nology flow doery, 1n vac | take plice 1n devalonine countries in identified

and sclectod sertors of srouth,

A ‘The developmant ni Lechiwolomical infrastructure 1 alse an imporlant
nobrer aspect of technnlapica) Adevalopment. The rape i tueh infrastructure
need to be defined for cach devalnping rountry beth in respest of information
nebaorks qnd fechnol yrical cervice capatalids, in ornant al poliny romuire-
ment 1 the ereatron nd developrert of 1 compreher:®ve information network,
vhieh onn enrare 1 Jlew of oty detasled do e and mrierial racarding produc-
tion and teehnical remuirenents jrojected aver o poriod of time and provide,
1t the rame Lime, A’ larnetive goureen of technelopry, bolh indisennus and

external.
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Se Inadoquate tachnolopical service capability constitutes a major
constraint ir most develanine countriaes. Such services range from macro-—
level industrial planning to micro-lovel projact identification, feasibility
studies, plant specifications, detailed engineering desipgns, civil construc-
tiona and machinery ingtallation, and plant commissioning, start-up and
operationc. Wnile tlic extent of the gap varies from country to country, the
most significant gap is in respect of detailed enginaering and designing and
sectoral consultancy services through nationally-owned units. This makes
disagrresation of impoited technology packages extremely difficult and also
croates a critical infrastructure gap, resulting in undue dependence on
foreigm desipms and engineering services, with consequential impact on the
pattern of investment for particular projects, the requirements of capital
goods and equipment and cubsequent plant operations and management. In the
lesser developed ccuntries, the gaps in consultancy services are even more
marked and extend to almost the entire range of service activities indicated
above. Tha identification of gaps in service capability has to be done both
on a country-wide basis and for critical and priority sectors in each economy,
Onece ruch gup.. are identified, developing couniries need to prescribe suitable
poliey norms and regulations to ensure that domestic service capability is

adequately developrd and utilized.

6. The prowth of rniuic.aal technological service capability can be effectively
achieved through dctailed scrutiny of foreign technology proposals and relat-
ing such serutiny to the use of domestic service capability to the maximum
extent possible. Such capability can only grow through a deliberate policy

of utilizing such facilities as are domestically available to the maximum
extent,

Te It i3 also nececnary to cnsure, through appropriate policies, that a cls/ e
relationship ic developed between institutions dealing with technological
investiga“ions and 4D and the requirements of domestic enterprises in both
the 'modern' and ‘*dispersod! sectors. Lirkage and communications between such
R+D agenciza and tho production sector in several developing countries have
tended, by and izmse, to be inadequate. Domestic enterprises continue to rely
largely on eaxternal technological links as these appsar easier in practice
and timing and are ucaally more revarding commercially. The inadequacy of

industry-researci linkapge it particularly oronounced in the tdispersed?

'..}
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sector and there han been comparatively little effort either to develop more
appropriate techniquer for the 'dicpersed' sector or to adapt indigenous
techniquen more effectively to meet needs of small-scale and rural industry.

8. Apart from the above general issues and considerations, it is also

necessary to oconsider certain policy aspects and instruments that can play

a simnificant role in technological choice., Such policy aspects ean take

various forms and inolude

(1)

(i1)

(iii)

(iv)

(v)

(vi)
(vii)

(viii)

policies defining t{he role of the private sector and State enter-
prises tomether with policies on foreign investment and majority

foreign emuity holdingss in new and existing enterprises;

the degree of indurtrial planning and detailed allooation of re-

aources between various industrial sectors;

repulation of production capacities in various sectors through
industrial licensing or other regulatory measures, with a view to

channel.ze scarce rocources to priority sectors;

financial and credit policies, including incent ives and concessions

for new industrial enterprices in different cectors;

special incontives for small-scale and rural industries, including
provision of iafrantructure facilitien, credit, supply of scarce
materials, preferential purchasc by governmental agencios, exten~
Sion servicec and common service facilties and the like, together
with reservation of certain sectorn solely for small-scale produc-
tiong

controlc over imports;

incentives for exportc and for import substitation in partiocular sectorsj

control of prices of essential produots, basic industrial materials
and the like,

Ye No uniform set of policies can obviously be sugrested to cover all or

even most developing countries in view of the wide diversity in resource

endowment s, levels of development and sncio=political circumstances. By and

larpre, however, thore is a tendency towards greater regulatory ocontrol in

respect of industrial activities in most developing economies, even where

ouch activities are almost entirely cenfined to the private sector.

A number
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of regulatory instruments are used in varying desrees to suit particular
ciroumstances and situations. It is possible, in such a context, to
oconceive of an overall policy package, which would follow a reoriontation
of industrial stratesy to bring about more balanced development of the
'modern' and 'dispersed! industrial sectors. Such balanced development
may necessitate significant reallocation of resources for the growth of
rural-based industries and the use of more appropriate techniques and
processes through such units. While eristing policies in developing
countries give considerable attention to various aspectc of investiment and
technology in the 'modern' sector there has been comparatively little policy
attention so far to the needs and potential of small-scale industry in the
*dispersed’ non-urban sector.

10. It is consequently necessary to consider the nature and implications ofa
policy package to ensure the balanced growth of both the *modern'! and
'dispersed! sectors in developing countrieas. Such policy package could cover
the various policy and repgulatory mechanisms mentioned above. These could
assume the following broad pattern in co far as tho 'dispersed! sector is
concerned:

(i) The role of the *dispersed! sector could be specifically defined
in that certain products could be reserved for production in the

small-scale sector and at locations away from areas »f heavy indus$rial

concentration.

(ii) Such reservation should not only be prospective but may have to be
applied to existing large-scale units in the concerned sectors, which

could be redeployed for other production functions to the extent
possible,

(iii) A comprehensive package of financial incentives should be prescribed
for small-scale industry covering various aspects referred to in
para 8(iv) above.

(iv) The tachnolosical needs of various sectors which lend themselves
to dispersal should be specifically asressed and appropriate tech-

nologies identified, evaluated and disseminated to such enterprises.

(v) Programmes of adaptation and R+D in respect of such techniques should
be undertaken in R+D institutions and suitable incentives provided
at plant level for adaptation and innovation.
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(vi) Adequate extension services should be provided for the growth of
small-ncale units in the 'dispersed! sector, together with common
machine and service facilties. .

(vii) Adequate training programmes should be undertaken for upgrading of
artisan skilla and development of industrial skills in non-urban

aroeas,

11 In no far as the *modern' sector is concerned, an increasingly well-
defined pattern is emerging in most developing countries in respect of
icsuen such as foreign investment, majority foreign holdings, regulation of
tochnolosy, levels of protection, domestic integration and the like.

12. The policy issues and implications of a reoriented industrial strategy
with greater otress on industrial dispersal and appropriate t echnology usage,

need to be viewed in fairly comprehensive terms, as these would undoubtedly
be critical to the fulfilment of the objectives of such a strategy.
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Y. _Iscues of Internationai Technological Co-operation

1. The selection and application of more appropriate technology in developing
countries necessitates a sigaificant degrue of international co-operation, both
among developi' ; countries and between instituiions and €1terprises in industrialized
and developing economies. Tue existing p~ttern of external technology inflow will
need to be suitably modified and adjusted t¢ neot the technological needs of
developins countries more effectively, both in +he *modern' industrial sector and

in the 'dispersed' sector, where alternative teciiniques have to be identified,

evaluated and applied in particular fields of manufacture.

2. The process of technological exchanse ~an be preatly accelerated if a
comprehensive programme for intoraaiional co-oreration can be conceived and
implemented. Such a programme could be desizmed to (1) facilitate technology

flow to developing couniry enterpriscs on suitable terms and conditions in sectors
where foreign technology is considered necessar, by the developing country;

(ii) facilitate the flow of information regarding technological alternatives,
particularly those relating to smaller-scale production and having less capital
intensity; (lii) assist in evaluation o alternative techniques through exchange
of information and experience regarding the use of such al ternatives; (iv) initiate
an extensive programme of research and development, including adaptation of existing
processec and techniques, in respect of more appropriate industrial technologies,
particularly those relating to smaller-scale production and having a greater rural
bias. Such a programme could be underta:en through an international agency such as
UNIDO. It wou.d, however, require con iderible financiai support, particularly in
respect of research and development programmes and activities. It would also
necessitatc greater awareness and appreciation of various issues and aspects of

such co-orcration, both between developing zountries and betiween developing and
industrialized economies.

3. Increased co-operation among developing countries is necessary beoause of the
considerable similurity in the problems and iSsues of technological development
facing thesec countries. Closer direct celationships between enterprises in
developing countriesc would also ve advantageous, not only because commercial
acquisition ol technology from enterprises in developed countries often poses
various constraints and limitations, but because technological needs and expereience
in developing countries bear closec affinity and follow a similar pattern.
Technological development and capability in ceveral developing countries has

also achieved a level, both in tems of indigenous processes and techniques and
absorption znd adaptation of foreign technology, whcre it can be effectively

transferred to enterprises in other developing countries. Such technology and
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knowhow extends over the production of a wide range of consumer durables,
intermediate products and light and medium engineering goods and equipment in
which enterprises from developing countries are achieving increasing technological
competence. Technological service capability has also grown considerably in many
of these countries, including consultancy and engineering services which can be
suitably extended to other developing economies. The arrangements for commercial
transfer of technology between enterprises in developing countries should, however,
ensure that technology supply is made in a manner and on terms and conditions

which are suitable and appropriate for recipient countries.

4. The need for greater industrial and technological co-operation between
developing countries was stressed in the Round Table Ministerial Meeting held

in New Delhi, India in January 1977. In this meeting, specific areas of co-operatior
were identified which included, inter alia, co-operation in respect of industrial
technology so as to improve the use of techniques already available; co-operation

in respect of contract and agreements already concluded to provide guidance to
others; promotion and collective action for negotiating and bargaining for more
equitable economic relationships and acquisition of technology; development of
concrete programmes for using engineering and consultancy capabilities available

in developing countries; and co-operation in the establishment of national regional

technology institutions and for research and development in specific seotors.

5. The necessity for greater co-cperation in technology was also emphasized in
two meetings o. senior representativee of national officcs of technology regulation
from several developing countries, held in Vienna in March and May 1978. The
specific objectives of such co-operation were identified as being?
(1) enhancement and development of national capabilities in the identification
evaluation and selection of foreign technology:

(ii) rationalization of inflow of foreign technology, emphasizing both the
regulatory and promotional functions necessary in this regard;

(1i1) strengthening thc bargaining position of governmental institutions and
industrial enterprises in developing countries in negotiations on
foreign technology;

(iv) mutual assistance in the formulation of policies and programmes for
technology application and development;

(v) monitoring and review of the impact of foreign technology on national
economies; and

(vi) promotion and development of indigenous technological capability,
including appropriate indigenous processes and techniques, technological
service capability, and the development of technology institutions
engaged in research and development activities.

A number of measures were also agreed to in respect of exchange of information and
experience between the various national regulatory agencies on terms and conditions
and experience of technology contracts. Information and experience of teohnology

contracts would be exchanged through:
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(i)  a periodical review by each participating country on trends and
features of foreigm technology inflow;

(ii) general information on certain selected appropriate sectors in the
participating countrics; and

(iii) specific information on individual contracts.

6. It was also considered necessary to exchange information among developing
countries in respect of legislative or administrative measures introduced in

each ocountry, guidelines for evaluation being compiled in each éonntry and
information on indigenous technologies and services which could be utilized by
other participating countries. The programme for exchange of information between
developing countries would greatly strengthen their information base and 'bargainihg
power because of the greater knowledge and information at their disposal, apart
from extending the area of technological choice.

Information on alternatives

7. There is, in general, inadequate knowledge and awareness rogarding the
availability of appropriate technology and knowhow in other developing countries.
The fact that such knowhow could be transferred to other licensees in other

developing economies, who would be operating in a similar technological environment, - '

and that the knowhow may consequently be more attuned to local constraints and
difficulties, is also not adequately appreciated. Most prospective developing
country licensees continue to seek knowhow from transnational corporations in
developed economies even in respect of relatively unsophisticated production ,
processes, in which a f‘ai'rly wide range of technological choice is -available in
other developing countries. The problem is partly of lack of knowledge regarding
such alternatives and partly a continuing preference for more sophisticated
production techniques used in highly industrialized countries. Both these aspects
need to be overcome through closer contacts and greater sharing of lcnowledge and
experience between developing cou.ntnes.

8.  Apart from dissemination of information regarding availability of technology
and knowhow in certain sectors of developing rountry énterprises, specific '
programmes need to be undertaken for transfer of technology and knowhow in suéh
gsectors of other developing éountri;:s. In view of thc historical preference for
acquisiiion of technology from enterprises in developing countries, particularly
transnational corporations, it..'nay be necessary for national institutions in
developing countries to specifically encourage enterprisSes in their respective
countries to consider the availability of technology and knowhow from other
developing countries where this may be available. This would .be particularly

relevant in the middle- and small-scale sectors where conditions in respect of
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raw materials, local skills, plant size, etc. are similar. Unlecss positive
measurc® arc taken to ecncourage the flow of technology and knowhow between
developing countries, developing country enterprises are likely to continue to
seek technology from industrialized ecmomies even in sectors where adapted

technology from: other developing countries may be more suitable and appropriate. r

Technological services ’

9. It may also be neceassary to consider measures to promote greater utilization
of technological services, including consultancy engineering facilities available
in other developing countries. In a number of such countries, considerable
development of consultancy and engineering service capability has taken place.
Since such growth hasc taken place in the context of local requirements and skill
endowments, these may prove more adaptable and suitable to conditions in other
developing -countries. This would be particularly so in several sectors such as

light consumer goods and intermediates, certain categories of capital goods and

equipment and a wide range of small-scale industries, apart from fairly sophisticatec
enginecring and other facilities in sectors such as petrochemicals, electronics and
the like. While therc has been some exchange of technological services between

developing countries, only a beginning has been made so far and there is considerable

o

potential for greater exchange of service capability among these countries. Part
of the problem again is in respcct of lack of detailed infommation regarding such
capability and the preference given to service agencies from industrialized countriee

R

New norms of conduct

10. In thic regard, a vital consideration could well be the formulation of a new
set of norms to promote technological co-operation and transfer of technology and
knowhow between enterprises in developing countries. While commercial transfer of
technology and knowhow and of technological services cén and should take place to
a greater extent between developing countries, it would perhaps be appropriate that
new norms of conduct should be considered. The detemination of a new set of
guidelines and nomms in respect of such arrangements between enterprises in
developing countries would greatly facilitate such technology flow. Licensor

entcrpr1ses from developing countries should not adopt the same role as was often

" asoumed ‘in the past bty technology licensors from developed countries. On all

critical negotiable issues such as extent of foreign holding, duration of agreement,
technology remuneration, technical gservice support and other contractual conditions,
new standards and principles should be set and agreed upon, based on a maximum degree :
of co-operative partnership. A model set of puidelines should be prepared, which

should be considered and adopted by governments in developing countries, who should

ensure the application of such guidelines by licensor-licensee enterprises from
their respective countries. With the greater degree of regulatory control exercised

NN
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by governmental agencies in most developing countrics over the production sector,
it should be feasible and practicable that such guidelines and principles, as are
agreed upon, can be effectively applied in technology and investment~cum-technology
transactions between developing country enterprises.

11. While the adoption of new noms of conduct in respect of technology supply
arrangements would ensure greater uniformity in contractual arrangements, developing
countries need to ensure that technology suppliers, particularly transnational
corporaticns, do not create a competitive situation between two or more developing
countries in respect of specific projects and technology supply arrangements. This
is especially rclevant in different regions in respect of projects of fairly large
magnitude. It would be deczirable that a system of information and consultation should
be developed among the deveioping countries concerned to ensure that no undue
advantage is taken on this account.

Collective bargaining

12. A signiticant field of technological co-operation among developing countries
could be the joint acquisition of technology and knowhow for use in more than one
developing country through a process of collective bargaining. Though seemingly
difficult, the joint acquisition of technology and knowhow for use in more than one
project can hold out considerable possibility in the future. There is considerable
commonality in industrial prosramming in countries in comparable stages of
development and projects in the same field may bc undertaken in more than one
developing country at around the same *ime. Such projects can range from large-scale
industries such as steel, pctroleum, fertilizers and chemicals, machine building
and the like to medium~ and small-size plants for textiles, sugar, cement and agro-
industries, besides covering a wide range of intermmediates and consumer products.

In a number of these cases, the acquisition of foreign knowhow on a collective Yasis
for more than one project can be considered. This would enable more detailed
evaluation and consideration of technological alternatives and would reduce
technology costs, apart from securing better contractual tems. Such an approach
towards collective bargaining would have particular Ssignificance in countries
geographik:ally contiguous to one anothér, as in the case of the Andean group or
regional country groups in Asia and Africa. It would also, however, have relevance
for countries in a similar stage of industrial growth., Significant collective
action has not so far been initiated in acquisition of technology, primarily becausze
this issue has been viewed in national terms and left to the initiative of
individual enterprises. With growing realization of the interrelationships in
technological growth, a joint or collective approach in technology acquisition has
dynamic possibilities for developing countries in the future.
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13. The institutional arrangements for joint acquisition of technology also need
to be considered. These can either take the form of joint negotiations by a group
of developing countries for identified sectors in which the country groups are
interested or the establishment of an international mechanism through which
technology can be acquired and transferred to projects in more than one developing
country. The former approach necessitates close collaboration and co~ordination
between developing country groups and the identification of common technological
needs in specific industrial sectors, after which a joint body can be constituted
for evaluating, negotiating and acquiring selected technology in the identified
fields. The second alternative requires the creation of an appropriate international
mechanism through which such joint technology transactions can be channelized.

Joint consultancy services

14. An important area of co-operation could be the development of consultancy and
engineering services, particularly for the 'dispersed' sector. With the need for
development of technological service capability, most developing countries need to
set up certain domestic facilities in this regard. This could undoubtedly be a

very fruitful area of co-operation among developing countries, both in the setting
up of such facilities where they do not exist and in the development of such
facilities on the basis of a joint programme or exchange of infomation or knowledge.
Hitherto, linkage in these fields have been established primarily at enterprise level
between devéloping country licensees and foreign parent organizations and technology
licensors from industrialized nations. The potential for greater co-operation among
developing couatries is particularly marked in respect of consultancy services and
detailed engineering facilities for the 'dispersed' sector and for medium~ and
small-scale industries, and there is considerable scope for setting up joint
consultancy and engineering services, either on a regional basis or betiween

developing country groups at similar stages of industrial growth.

1%. Greater, co~operation should also be developed in respect of joint training
programmes:. To some extent, training facilities for personnel from developing
countries are beings provided in one or other developing country at present. This
has, however, been a very limited programme in as much as such training is nommally
linked with the overall technology supply arrangements entered into with licensors
and osuppliers from industrialized economies. It would be desirable to define
certiain appropriate sectors where programmes of training could be jointly undertaken
in enterprises in one or other developing country, irrespective of the source of

investment and technology.
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Joint researsh and development programmes

16, Co-oper=tion 1n research and development among developing countries is
cxtiemely necassary and has oreat potential, particularly in the application and
adoption of mcr: anproprii.e technology. A number of institutions engaged in
various iypes - f rescarch and development, including multi-disciplinary research,
have been set up in several developing countries. There appears to be a pressing
need and conziderable possibility of greater co-operation in Joint research and
development activities between such institutions. Expericnce of industrial
research and devclopment in the several institutions set up in devel oping
countries has, at best, been fairly mixed, and thic further highlights the need
for sharing ol exprrience and the implementation of joint research activities.
The sectors which 'end “hemscives to preater dispersal to non-urban areas should
be areas of special attention and conceniration on the part of research and
development institutions in developing countries, together with infrastructure
such as rural energy and transportation. It is essential, however, that research
and development programmes are directly related to the needs of the production
sector,

17. It will thus be seen that technological co-operation between developing
countries can and needs to be nxtended over a fairly wide area. The role of
national institutional agencies in developing countries could be very crucial

in formulating and developing such prorrammes of co-operation or co—~ordinating
such programaies with othe~ n~oncerned institutions in each country. In certain
arcas of co-operntion, it may even be necessary for developing countries to arrive
at inter-governmental agreements which would cpecify the nature and extent of
mutual assistance and co-operation and, within the framework of which bilateral
or multilateral arranpements could te worked out. In this respect, international
acencies, such as UNIDO, could play a significant role.

~Regional technoiogical co-operation

18. An imnoriant .spect or technological co-operation also relates to regional
programmes in this tvield. In this regard, UNIDO has established active links with
the regional econoriic commissions and, in particuliar, with the newly established
ESCAP Regional Cenire for Technology Transfer, as well as the African Regional Centre
for Technolo/ry Adaptation and Development. UNIDO also promoted a joint ESCAP Work-
cshop for repressniatives cof National Focal Points for the ESCAP Regional Centre

in Bangalorc, Irdin rom 13 to 25 April 1978. Thartcen countries of the region

were rcprescnted at thic meeting ard drew up o programme of work for the promotion

of cu=oncration among the countries of the region to strengthen their national

technologicnl and develiopment capacities.
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19. In order to implement the work programmec of the Regional Centre for
Technology Transfer (m'r'r), UNIDO would provice assistance in organizing workshops,
on a national as well as regional level, on development plans and policies,
improving the working position for technolozy in selected sectors, as well as
providing ass.stance in the negotiation of contracts. It is also proposed to
develop RCTT as a sub-regional focal point as well as a means of contact with

the relevant national agencies on information regarding technological alternatives
to facilitate technology selection. It is expected that regional contres for
transfer o1 technology such as the RCTT would actively promote techiological
co-operation at the regional level for the benefit of the developing countries

in the region.

Co—oggration be tween industrialized and developing couniries

20. While there is great need and potential for teohnological collaboration among
developing countries, it must be emphasized that such co-operation must increasingly
be extended at the international level., For quite some time to come, enterprises

and institutions in industrialized nations will contirus to be ma jor sources of

industrial technology. In recent years, there has becn inoreased r2cognition in
highly industrialized economies of the necessity of mn:c rapid technological growth
in developing countries as apmerequisite for global res.ructuring of industry.

This needs to be translated in terms of a more sympathetic appreciation of the
gemuine problems and difficulties in developing countries and concrete action
programmes by enterprises and govermments in developed nations to achieve more
effective techuological co-operation.

Terms_and conditions

21. Exoept for the centrally-planned economies, ownership and knowledge relating
to industrial technology in developed countries largely rests with individual
enterprises and groups, and technology flow takes place through various mechaniems,
ranging from supply of capital goods and licensing arrangements to Joint ventures
and foreign affiliates with varying degrees of foreign ownership. In almost all
cases, technology tranafer takes place through contractual arrangements between
enterprises in these countries and those in developing countries. It would be
increasingly difficult in the present context,when elaborate screening procedures
are operative in several developing countries and likely to be set up in others,
to expect that highly restrictive and unreasonable provisions would continue to be
part and parcel of technology contracts. It would be desirable, nevertheless, for
representative bodies of technology suppliers and licensors in industrialiged
economies to prescribe and adopt such guidelines in technology supply and
contracting as are consistent with the requirements of developing countries.

————— \.}I
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It is only then that the difficulties faced at present by developing countries
would be more effectively resolved and a more appropriate climate created for

invectment-cum-technological collaboration at enterprise level.

Extending technological choice

22. There is also need for greater fiow of technology from a larger number of
enterprises in developed countries, particularly from medium— and small-scale units.
Hitherto, investment-cum=-technoiogical collaboration with developing country
enterprises hac largely been concentrated in the hands of relatively few
transnational companies having close trade or industrial linke with one or other
developing cou try. Technological knowledge and capability in various sectors
is, however, available with a much larger number of enterprises in industrialized
countries, particularly medium-sized manufacturing unite, and the ficld of
technological choice would be consciderably widened if such enterprises werc also
brought within the ambit of technological ceollaboration with developing country
enterprises.

Policy and institutionai measures

23. It is also necessary to consider the need for industrialized economies to
take certain positive policy and institutional measures in the interest of greater
technological collaboration with developing countries. Firstly, an appropriate
agency could be set up, either at international level or by individual developed
economies, to ensure that technology-supplying enterprises from these countries
comply with guilelines for technical co.laboration or investment-cum=technological
collaboration with developing country enterprises. Secondly, greater incentives
could be provided for flow of technolofy to developing countries. These could take
the form of tax relief or subsidies in respect of incomes accruing from supply of
technology or technical services to these countries. Thirdly, greater
technological co-operation could be ensured throurh governmental and cemi-
governmental institutions dcaling directly or indircctly with research and
development in various production branches with corresponding institutions and
enterprises in deve.oping countries, particuiarly in the development of more
appropriate processes and techniques. Further, 1t is necessary that devel oped
countries should participate financially in providing a greater flow of suitable
and appropriate technology to developing countries. Even if a small percentage

of the income generated rrom external technolosy supply could be set apart by these
countries for financially assisting the flow of industrial technology to developing
countries, a significant beginning could be made in frenerating adequate resources
to encure a substantial increase in the supply of technology and expertise to these

countriea. Such recourcec could be channelized through an international! mechanism

whicn would represent a practical and tangible expression of greater international

technological co-operation.
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Overall dimenaions of international ce-operation

24. i'hile a nunter or specific policy and institutional measures for

international technological co-operation have been identified, the overall

scope and dirension of such co-operatiun must necessarily be examined in terms

of rapid grewih of technological capability in developing countries. This .
would necesoitate major new initiatives and additional programmes of co-

operation, particularly between industrialized and developing economies, to

significantly raice tho level of domestic technological capability of developing
economies through (i) establishment of multi-disciplinary technology institutions

in developing countries which could significantly adapt and innovate new

technologics; (ii) development of technological oapacity in new sectors of

critical importance to developing countries, such as non-traditional sources

of energy, etc.; (iii) development of design and engineering capabilities in |
critical and priority production sectors, such as steel, metallurgical industries,
fertilizers and chcmicals, agro-industries, capital goods manufacture and the like;

(iv) growth of innovative capability for small-scale production and development

of arpropriate proc.:oses and techniques in various sectors; and the like. Such a

programme of international technelogical co-operation, which comprehensively

covers asprcts of technological development and domestic technical capability

in developiry countrien, would necessitate the transfer of significant additional |
resources frcm in‘ustrialized to developing economies and require a basic re- '
orientation in the structure of bilateral and multilateral financial transfers

tetween such count-iea.
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