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I. INl'ROilJCTiON 

1. General Assembly resolution 2152 (XX!) which established UNIDO calls 

upon UNIDO to undertake operational activities, acti,,n-oriented studies 

and research programmes to promote the industrialization of the developing 

countries. In view of the fact that industrial technology is an integral 

part of industrial development, the resolution underlines UNIDO's role, 

inter alia, in "building and strengthening of institutions and administration 

in the developing co~ntriee in the matter of industrial technology ••• " 

f?ara.graph 2(a) (iii1J and "dissem!nation of information on technolo~cal 

innovations origir-ating in vari~us countries and, for the developing countries, 

assistance in the imple111entat1c.n of practical measures for the application of 

such information, the adaptation of existing technology and the development 

of new technology especially suited to the particular physi~al, social and 

economic condition6 of develcping countries through the establishment and 

improvdment, inter alia, of technological reeearch centres in theee co~ntries' 

Ljiar~aph 2(a) (iv.27. 

2. The Lima Declaration and Plan of Action has also been instrumental in 

initiating several ma.nda.tee and activities for UJITDO in the field of induetrial 

technology. Following a propos~l contained in the Lima Declarat~on and Plan 

of Action, General Assembl3 resolution 3507 (XXX) called upon UWIDO to 

eatabl tsh an industrial technological infcrma.tion bank. The SMM resolution 

c•lled upon the Executive Director of UNIDO and the Secre~aT'Y General of 

UNCTAD to continue their efforta in their respective fields, to assist in 

the e~tablishment, in devgloping countries, of centres for the transfer and 

develop111ent of technology at the national, sub-regional and regional levels. 

3. Endorsing the Lima Der.l~ration and Plan of Action, Gener~l Assembly 

resolution 3362 (S-VII), asked UJ((DO to establish a system of consultations 

between developed and developing countries and among devaio~ing countriez 

themselves, in order to facilitate the achieve111ent of the goals est forth in 

the field of industrialization, including the redeployment of certain pro

ductive capacities ~Aietin« in developed cauntries and the creation of new 

induet~ial facilities in developin« countries. Such consultations include 

the aasociated technological aspects. 
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4. Resolution 47(XI), which was based on a dra~ resolution introduced 

during the Second General Conference of UNIDO, re~~esents a consolidation 

and restatement of certai~. UNIDO activities and mandates in the field of 

development and transfer of technology. The increased transfer of 

industrial technology and the strengthening of national technological 

capabilities, highlighted in the above resolution, are interrelated, 

whereby national technological capabilities form th•· basic prerequisites 

for the selection, acquisition, adaptation and absorption of technology -

whether imported or indigenous - and for the development of appropriate 

technologies. The complex issues which arise in this connexion ~pan the 

whole range of choice and tran~fer o~ technology, the development and pro

moti~n of appropriate technologies, and the national policies, institutional 

infrastructure and manpower development needed for these purposes. In 

identifying the a~eas in which UNIDO may assist developing countries, 

resolution 47(XI) spells out many relevant instruments in section III, 

paragraph 2, subse.::tions (e..) to ( .1). 

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

( j) states as foll .JWs: 

(h) Serve as a clearing-house for industrial information and 
accordingly collect and monitor on a selective basis, 
analyse and generate for the purpose of dissemination 
infonnation on all asoects of intustrial development on 
global, regional and national, as w~ll as on sectoral 
levels including the exchange of experience and tech
nological achievement3 of the industrially developed 
and the neveloped cou~tries with different social dnd 
economic systems; 

(j) Promote, encourag~ and assist in the developmentJ selec
tion, adapt~'ion, transfer and use of industrial ~echnology, 
l"i~h due regard for the socio-economic conditions and the 
specific requirementa of the industry conc~rned, with 
special reference to the tr~nsfer of technology from the 
jndustrialized to the developing countries as well as 
among the developing countries tnemselves. 

6. UlnDO's work in the area of development and transfer of industrial 
1 I 

technology has been '!ubstantial...J More than t~.ree quarters of URIDO's 

j} See Developnent and Transfer of Technolog:r Serie11 No. 2: UJfIDO i.bstracts 
on 'l'echnoloft 1'ranafer; StudiH and Reports on the DeYelopment and franster ,.../ 
'!'~hnoiif 1970-1976} and th& ~l Reports of jhe"Ei8c;tive Direc~or to the 
'{ilustda Doveloent Board. 
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work is directly related to technology. This is on~y na~ural and logical 

since it is only within the fra.~ework of such basic considerations th~t 

industrial technology can be applied realistically and effectively. To 

promote such application of tec~.1ology, three major elements have been 

identified for purposes of national action. First, the link~ge of 

technology to industrial development, and through industrial deveiopment 

to overall development goals, will be successfUl only in the context of 

the formulation of relevant policy measures by the national #<Jvernnente; 

technology policy and planning therefore become important elements. Second, 

the development of technological capabilities in each country is a pre

requisite for the selection, acquisition, adaptati~n, absorption or 

development of technology, and this involves, among other things, the 

building up of instituticns and the training of manpower. The third 

element is the appropriate choice of technology, since inappropriate 

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

ment. 

7. In connexion with tl:lJ third element mentioned above, UNIDO organized 

the International Porum on Appropriate Industrial Technology in New Delhi 

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

a contribution to UNCS~T itself. ·~ ~lnisterial-Level Meating and the 

Technical/Official-Level Meeting preceeding it vae not only concerned with 

the conceptual and policy framework of appropriate industrial technology, 

but also with the rrogra1111ee of action which provide a basis for effective 

international co-operation in developing and promoting specific technologies 

in the fields of pha.r111aceu!icale, pulp anl paper, cement and construction 

111&teriale, textiles, basic industries, energy for rural requirements etc. 

Thie report draws the attention of the UNCSTD to the report of the •inisterial

Level •eeting which represents a consensus on ihe vital subject of appropria~e 

choice of induetrial technology. The report itself is contained. in the annex 

~o this docwnent. The documents reviewed by the respective te~hn..:.~al working 

grou.ls as well ae epeeifie propoeals for action are contained in the mono

graphs on ea.ch of the eeetore and a.re being ieeued eepa.rat~ly.Y 

y Copiee of the Monographs on Appropriate Induetri.al Technology are 
being aade t.V&ilable during UICSTD. 

~--· - ----------
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8. This paper specifically refers to the second element menticned above, 

namely strengthening of technological capacities of developing countries 

which is also the central issue before the Conference. While the Conference 

agenda deals with science and technology, this paper deals with more tech

nology questions. It is conside:.:ed necessary to make a distinction b.etveen 

science and technology since the fo"'T!ler is universal and the latter is 

proprietary. The actions to strengthen capacities also take different rorins 

in terins of policies, institutions, programmes and skills. The distinction 

between the two has also been stated by ~ne UNESCO background paper which 

is before the ~onference.lf 
9. In regard to technology, the UNESCO paper states as follllVe: 

•'There i& a uniqueness about technology, which is still evident 

in the institutionalization, structures and methods, organiza

tion of work and systematic and innovative approac't, character

istic of it today. It has its own roots, which do not n~cessa.rily 

lie in science (historically, its practices sometimes preceded 

their scientific explanation). Tecl'.nology has its own momentum, 

which over the last two centuries has gro·.m to ~he extent of 

thrustir-6 it into the centre of e~onomic development and, in 

uoing sor sometimes dra.ggi.Jlb science with 1.t." 

10. With re~rd to science, the same paper states that: 

"Science is generally defined as ordered, er systematic, knowledge, 

the development of whic~ proceeds by accepted criteria. From a more 

philosophical point of view, the object of science is the search for 

b.:sic truths concerning the universe. In practice, it ie the 

systematization of observed facts and the strength of its predictive 

func·Hon which make science Ii pre-eminently ·..iseable form of knowledge 

in the service cf mar, and h!s ad::ancf'!'llent ••• " "Technulogy, on the 

other hand is not eo easy to d~fine or ~asp as science. It implies 

more than sheer knovledge, an(~ 1':;1ow-how is one o~ it:"J assential and 

intrinsic ~ngredients (as it is also in the work of the scientific 

resea.-cher) ••• "As in the paat, the basic advances of science l'll&Y 

~ See UJIESCO background paper A/CONF.81/Br/~co, pp. 18-19 

--------- ~-----~---~---
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stiJl o~en derive 'rom the creation of a morP. 3dvanced technology 

which puts new and powerfUl tools at the disposal of science for a 

deeper exploration cf reality." 

II. THE NEED FOR TECH?«>LOGICAL CAPABILITIES 

11. Perhaps the most significant feature of the current scene or. the appli

ca~ ion of industrial technology for development is that almost the whole 

spectrum of applied industrial technology in the developing countrie~· is 

transferred from the d~v~loped countries with the developing countries being 

the unequal partners ir. this transfer. Broadly speaking, the developed 

countries not only possess technologies that the developing countries d~ not, 

but their technological advantage is sustained on the cne hand by their 

resea...-ch and developmert effort and thdr access ~ _ financial and managerial 

resources and on the other oy undefined rules for t~e transfer of technology 

and the working of the international patent system. Against this, the 

d~veloping countries as a class suffer from an inherent~y w<'k barcaining 

pot. ton compounded of an inadequate knowlcdg"! and skill to select, acquire, 

adapt and sbsorb technologies or to develop technologies of their ovn. The 

situation has developed into a vicious circle vhere tectnological dependence 

breeds f'urther technological dependence. The contiTllled appl~~ation of 

inap:i;ropriate technolo,tp.~s i ~at ensue leads to Jietortions in the industriali

~tion process, which in ~urn result in th~ benefits not flowing to the 111asses 

of population in the developing countries. The deg~ee of industrial iTovth 

wo.rrantl!ld by the Lima target is bound to aggn;n.te the dimensions of this 

vicious circle unl~•B corrective action is taken. 

12. The .tarting poirrt for brear 1ng the rlcioud circle is undoubtedl7 the 

dneloJ>ll•L\'t of indigenous technological capabilities. It will not o-17 

enable the drrelopment of t~hnologiea 1r11itable to !.ocal condi tiona, and 

thereby obviate H::te.•nal technology payments &l'ld the Pppl...ca.tion o! 

ina.pproprbte teohnologi~s. The development ,.,f new \echnologies by denlot>ing 

countries ir. on current erldence, aignifieantl.., al over than tneir induatti&-

li zation. Hence, at least for sometime to eo•e, their reliance 'n imported 

.echnologiea is bound to eonti1111e. S\\ch impor'ts cannot take place meaningfully 

t 

I 
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in the absence of ...1.n indigenous capability to select, a.ccr;..ire, adapt and 

absorb technologies. Besides, the tr~~sfer of technology within a country, 

particularly to decentralized sectors and rc.~al areas and the upgi·ading of 

existing technologies are truly indigenous tasks which erterr.al agencies 

ca.rlllot perform for long or with any significant degree of suc~ess. Hence 

indigenous technological capa~ilities are a key element in ensurir.g that 

the benefits of technology flow to as large a sectio~ of a country's 

pop-.ilation as possible. Thus indigenous technologic·~l capabil~ties are an 

imperative prerequisite for industrialization and the two have a cause and 

effect relationship. The essence of the strategy of inO.ustrialization of 

develo?ing countries may well be to discover and exploit this relationship. 

13. The development of indigenous technological capabilities is sometimes 

regarded as a slow evolutionary process. This view overlool.s the fact 

that certain capabilities can and should be developed in the short run; 

equ~lly, the possibility that c0-ordinated policy action can secure the 

optimal use of availab1e cap~bilities, 3peed up the development of further 

capabilities and also obviate the inadequacies and imbalances that may 

otherwise manifes! themselvee in the long run. 

14. The objective of the development of technological capabilities should 

be to promote technological self-reliance, make available the benefits of 

modern science and technology to the masses of the people and secure the 

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

agric,11 ture, transport, energy etc. 

III. THE DIMEK:iIO~ OF TECH:t«>LOGICAL CAPABILITIES 

A. Tne variety 

15. The capabilities roouired for indigenous technciogical development 

a~e inter-related but separate and distinct. They consist asaentially of 

skills, services and f\lnr,tions acting by themsPlve~ or through institutional 

mea::s. Their variety can be better understood if the procass of development 

b.nd transfer of technology is viewed as involving cartain distinct stages. 

It ~ill be convenient to vie\/ the process as involv~ng the selection, 

acquisition, adapi~tion and absorption of technology on the one hand, and 
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development of technology on the other. A particular skill, c:'!"Vice or 

fUnction may be required for more than one of these ~tagee just as ~ch 

of these stages will require more than one skill, service or ru~ction. 

Even so a d.iscustlon on this basis will enable the clear identiti~ation 

of gape and the kind of policy and institutional measures that ~.ay be 

necee~ary, generally, or for speficic sectors of industry. The capa

bilities again may be general or industry specific. They may be 

capabilities to facilitate decision making or to operate 1118.Chines and 

construct and erect factories, or car-y out activities such as research, 

design, engineering and commercialization of processes. 

B. The indices 

16. Several indices of technological capabilities could be suggested. 

They will only be bri~fl:- mentioned here since each index hM itb limita

tions and data of this typ~ are not eMy to c0tne by. 

17. The proportion of expenditure on research arui development to Gross 

National Product cculd be an index.ii Apart from the iact that it does 

not cover the whole span of technological capabilities the expenditure may 

no~ contribute f'ully to such capabilities to the extent that the research 

is ln basic rather than applied fields or remains l'nco11111ercialized. 

18. Similar limitations apply when the number of s~ientists and engineers 

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

per million of economicalir active population as compared to 3,800 in 

developed countries. When the number of such personnel engaged in industrial 

research and development or production is taken into consideration, the 

position is even worse. 

19. The proportion of industrial units in each sector which have imported 

technology would indicate the extent of technological dependence and inversely 

the extent of indigenous technolo~cal capabilities. The proportion of the 

~ See table I, Diana Crane, "An Inter-Drgan!zational App1 oach to the 
Development of Indigenous Technological Capabiliti~s: Some Reflections on 
the Literature." (OECD Develop111ent Centre, Occasio~1 Pape1 N~. 3, 
CD/TI 174731, December 1974). !lso see URESCO's World~!~e Rand n ~lll'Yey. 
Acc1.1rding to preliminary data fer 1978, R and D expencii tures in dr·1eloping 
countries accounted for only O. 35 per cent of D!P ae co111:..d.red to 2.29 per 
cent in ~~veloped countries. 
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value o: producticn b&aed on foreign technology in each sector could be a 

better index. However, data of this type are very limited. The typg of 

services {111ported, ranging frcm turn-key projects to mere outright pur-::hase 

cf technical informat~on, would also be relevant. 

20. Other indices for technological capability would ir . .:lude the number 

and value of product~_on of local technologies comincrcialized, the indigenous 

content fn assembly or formulation industries, the number of consultancy 

and design engineering fi!'llls, the extent of g?"owth of the eapita1 goods 

industry, etc. There is thus a constellation of factors that could reflect 

the growth of indigenous technological capabi~ities. 

IV. PRESENI' STA'n.JS OF DEVELOPM:ENI' 0F TECHNOLOGICAL CAPABILITIES 

21. A brief survey of the presen-t, status of national efforts to develop tech

nological capabilities in developing countries is necessary to identify the gaps 

and the steps needed to optimise and accelerate such efforts. However since 

developing countries are at diffe~ent stage~ of techn~logical dev~lopment only 

broad statements are possible. At one end are countries such as Brazil, India, 

Mexico, Pakistan and the Republic of Korea which have a measure of basic scien

tific and technological infrastructure; at the other end of the scale are 

several least developed countries where technological development may have 

barely started. 

A. Selection of technology 

22. Selection of technology requires both i~ormation ar.d evaluation • .2/ 
Enterprises in developing countries, vi th th,~ exception of a. very small per

centage of large entarprises, do not possess technological information and 

more important, they often do not know v~'re to get it from. As a result 

industrial and technological decisione are taken on illlldequate information. 

Where infor19ation does become av-dilable, the abilfty to evaluate euch 

infol'll&tion for purposes of decil!lion lll&king ill often lacking. 

23. Infot'1ft&tion centres have been established in many developing countrie~, 

in sneral ouee vi th the aslliata.nce of unrx# or UIO':SCO. These infor111&tion 

5J UlUDO hu initiated efforts to fill this gap through the Industrial 
and Technol11g1oal Infor11&tion Bank (Ilft'IB) see also 01'IDO'e M'T3 aeries 
Joe. 8, 9 and 10. 

§/ e.g. UJrru(J M.a elltabliahed over 40 auoh o•nt res in dnelopin« countries. 

l 
' 
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centras are either independent institutions or pa.rt of research institutes 

of other institutions. They are sometimes pa.rt of sectoral industry centres. 

The extent to vhicli information available to all such institutior.e is fed into 

the declslon making processes varies significantly niom country to country. 

They also vary in their organization and structure from a library or a mere 

collection of boors to !&<dit-:itions with extens1.on !\.nd coll.dUltancy facilities. 

The technological infonnat.ton compomrnt is ot'ten a relatively undeYelopfid_ com

ponent of t~eir activities. Processed technological information of practical 

TI.lue in decision !Mking requires trained pereonnel with access to information 

frOll all over the vcirld. They will ot'ten h&Te to be not only informtion 

ecien'.ists, but persona with techno-econotli.c backgrounds. 

24. In developing c~ntries the naluation of a project f'rOll an econoaic 

and technolrgical pdnt of 'riev suf!ers not only froll want of inform.tion but 

also floor. 1ack of capabilities and adoption of releY&nt criteria to be applied • .1/ 
Bntrepreneure -.lee prhate coat-benefit analyHs of their ovn. The ballk• and 

financial insti tutio'l.11 also make such anal19• troa the ~int of 'riew of a 

project's econClllic 'riallility. Sneral deTeloping ocnmtriee han attempted. to 

upgrade their capabili tie• thr<m«b institutione where naluation is a aajor 

r.Dction. In •Oii• countries UIIDO ha.a &Histed ill establishing industrial 

studie• or d9Yelopment centres or imrestltellt production centres which facilitate 

the buildin« up of etaluation capabili tie•. Such naluation however does not 

neceeaarily grappb dhec+ 1..y viU. the choice betwHD alternatiTe teehnologiee. 

T91Chnology ill ot'ten tal:en u a ::outant and not u a T&riable. Wany dft'f!lloping 

countries do not appear to b&Te -.de a syllt-tic naaination in their own 

contm of th• iaplioatiou of the choice of technology and the criteria to 

be applied in such a choice. 

B. .lcqubitior. of teohnoloc 

25. In the actual acquisition of technology, ~he capabilities required a.re in 

th9 adequate epecitication of the technole>«ioal serYfoes required and in the 

119«0tiation of the ter11e and conditiona. Btiitrepreneurs h&Te not, with notable 

aceptiona in the •ore adY&need of the deTeloping coantriee particularly, 

'1J See unDO, Ou.idelinee for Pro~eot haluation (E.72.II.B) and Ouide 
to Practical Project Appr&ls&l (E.~9.I .B.3). 



- 1~ -

significantly built up such capabilities. '!"'.'tis compounds their weak bargainir..g

position. Guidelines for negotiatio~, model contracts, and investment 

promotion institu~ions serve to assist the entrepreneurs in this regard • .§/ 
In addition, government regulations on the import of technology has been 

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

26. Governmental regulation of imports of technology which constitute an 

institutional base for building up such capabilitlea exist however in 

only about a dozen developing countri:~s.2/ In other words, such regt4~ation 
does not exist in the majority of ~eveloping countries. The reasons for 

t:1is are many. Some countries have not been aware of the value of regulatior 

and others have perhaps ma.de a conscious decision not to have such regulation 

at present. Among the l~tter category are countries which regard themselves 

as not having yet reached a stage of development when ~~ch regulation can be 

consi~ered necessary. Yet others are faced with fiJla.J'lcial and manageria~ 

resource constraints, and they believe the climate for foreign investment 

woul= be u:i:.qet by the regulat:f.on of technology imports. F'"'_nancial aud man

power constraints thus induce technological constrai~ts as well. Some 

countries perhaps consi~er that in their own c0nt~rt, setting up industries 

is more important at a given point of time than building up technological 

capabilities. In the process they may run the risk of charting a wrong course 

of technological development and thereby industrial development as well. 

Moreover, as al-.·eady stated, even for importing technology and absorbing it, 

a measure of local te~anological capability is r&quired and h3~ to be built np. 

27. Even where the capability ror acquisition is built up thro•1gh regulatory 

institutions, the direction of such regulations vary considerably. With the 

excaption of India and the Republic of Korea, govcrnmentai regulation has been 

generally introduced only in the 1970's. Such regulation has however 

generally concerned itself with limiting the size of payments and avoiding 

restrictive clauses. They have also helped to build up indigenous technolo~cal 

capabilities by not allowing restrictive clauses which rMY have "l"" adverse 

effect on such capabilities and more importantly, by not allowing the import 

§} See UNIDO'e Guidelines for Evaluation of Technology Transfer 
Agreetllents (forthcoming &s uifbOis bi~§ No. f2). Also model ccntracts have 
been prepared and discussed in r.onsultation meeting11 organised by UNIDO. 

<JI The conntri.es include: Andean Group countries, Argentina, India, 
Malaye1a, Mexico, Phiiippines, Portugal and the Republic of Korea, The rutture 
and extent of regulations vary from country to 00•1ntry. 
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of technology ~hen tech11c.logy is indigenously available. HCNever, 110nitoring 

and follow-up of imported technology have not yet becmie the strcn« points of 

the regulntory &.gencies. Nor do they appear to baye contributed significantly 

to disaggregating the technology pac'tagee; offe~ tar :lllport, or dneloping 

s~ctor-viee technology policies based on an asseament of the arta-ie of the art 

in the respective industrial sectors. 

28. The regulatory agencies could contribute in aenrAI. -.ya to the develop

ment of indige~ous capabilities • .!.Q/ India and the Republic of ~orea, for 

example, require the association of indigenous coJ1B11ltants whenever consultants 

are required in the process of impo: ';ation and absorption of technology. In 

India, it is also required of technolo~ importers that they should set up R and 

D facilities within a stipulated period. Provisions for Bab-licensing and 

central purchasing of technology are also conducive to the growth of indigenous 

capabilities. 

29. The technological implications of foreign inveatwt policies perhaps 

require greater attention than hither+.c. Several cCJllJltriea have adopted policies 

for inducing inveatment, in some cases alongside imported technology regulations. 

In cases where the foreign investo~ decides the vol1188 and build-up of production, 

the manufacture of components or the use of local raw m11.teri.als and other 

facilitiee, the ru1111ber of expatriates and the nature and erlent of training 

of local personnel, ca.re has to be taken that such decilliom are conducive to 

the growth of indige~ous technological capabilities. 

C. Adaptation of technolo&r 

30. The adaptation of technology to local conditicma, raw m11.terial11 and 

t •• -hte wculd also require the availability of skilled manpower and their 

actual experience in production for at leaet a ffltf ;reare. This Bt889 has 

app9.rently not been reached except in the more advanced of the develo~ing 

countries. More importantly, adaptation of technology could be done by 

(a) engineers aud technicians vi thin an enterprise vben it 
finde it necessa.IJ· to adapt the technology it uaea on 
account of economic incentives or comp11lsiona; 

.!.QI See UNIDO, The Rcle and Functione of Technol05T R8§Ulatorz 
Agencies in Technical'"Development, ID/wa.275/7. 
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(b) industrisl reee&rch institutes; and 

(c) consulting engineers. 

Developing countries as ~ class do not appear to have initiated policies 

involving :! ncentivee or compulsions for adaptation. On the other hand, th'°' 

environment of a protected market is of li~~le help +.o adaptation. 

31. Only in~ few developing countries euc~ as Brazil, India, the Republic 

of Korea., Tllg('ela.via, etc. have consul tar1c;:y engineering ca.pa.bi lit i es been 

created in any significant measure. In several ot.1er countries consult&nC:"' 

engineering finne have come into being but their experience and versatility 

a.re limited, o~en confined to civil consult&nte of equipment suppliers o~ 

other consultants from abroad. 

32. Ir. general, most developing countries are foum to lack in technological 

servic~ capabilities. Such se"Mricee range from 1118.Cro-level in~uetrial 

pla.nnitig to micro-level project identification, feasibility etudies, plant 

specifications, detailed engintiering deeign.e, civil construction and machinery 

installation, and the conmdseioning, et&rt-up and operation of plante. The 

moat Bignific&nt gap even in fairly indll&tria.lized dneloping countriee, is 

in detailed engineering and designing and in sectoral coneulta.nc;y eervices 

through nationall7 owned units. This .ir-.s the diu.ggregation of imported 

technology pack&gee extremely difficult and crea~ea a critical lack of infra.

structure, resulti:r.g in an undue dependence on foreign design and en«tneering 

servicu vi ih their coneequential iapact on the ,attern of inY,.etment for 

particular projects and on the requirmeute of capital good.I and equipment as 

well a.a on subsequent plant operatiomi and -.mgeaent. In other denloping 

cowrtriH, the gape in coll8Ultancy Hrricee are wen 110re marked and extend 

to almoet the entire r&D«9 of services indicated abOTe • ..!.!/ 

D. Ab•orption of teohnologr 

33. Th• queetion of abemttio•• of teohnoloa iJm>l-..s in a narrow •eu• tl-ie 

condi tiom necee11&17 tor the abaorption ot a p&rlicular tec.hnolo17, whether 

i11J>Orted. or i~genou. Her• the technical qual.iftoatio.,.. and experience 

of the -..power are lmd.ou.bted.17 imporlur\. Ot'ten tb• tru11ter of an alien 

teohnolea to a totally different •ocioloeif!•1 :.dri.rownt oreatn problw 

in abeorpUon and require• opeoial effort• on the part of trrmferora u well u 

.111 tJmJO, 't!!! Roh apd =U2p oS Ttohpolocr Htalatorz ActDQi!I 
in Techtolod.oal Denlopaent (ID W0.272/7 , p.11 
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tr&n.Sferees of technology. The absorption will be considerably facilit~ted 

if the technology contracts specify in detail the number of persons to ~e 

trained e:id the nature of training to be provided by the transferor of 

technology. The actual number of persons trained as part of technology 

contracts has be~.,, found to vary not only with the nature of technology and 

the type of te~hnology contr~ct (including whether foreign invest~ant is 

associated er not), but also with ~he countries of origin of the technology 

suppliers. 

34. In a broader sense however, the question of absorption of technology 

raises the basic problem of human resource development in developing countries. 

The base for absorption as indeed of technological development is provided by 

qualified engineers and scientists, middle ldvel technicians and skilled 

labour. As regards engineers and scientists, the situation in most developing 

countries is marked by both paucity in nu.~bers and less than fU1l utilisation 

of thei~ capabilities. EducatiorAl facilities for this purpose are relatively 

lacking and the 'll?liversity traditions and curricula are not such as to promotd 

their capabilities in, or association with, applied research and productiou 

activities. Several relatively small developing countries also lack the 

necessary scale of requirements to have fUlly fled8ed technical instttutions 

of variOU.l!I types. Anotner phenomenon in certain developi~ countries is that 

of "brain drain" involving the export of much needed technological manpower. 

Generally speaking, requisite educational policies and manpower plans for 

projected requiremP.nts are still at an initial stage in deireloping countries. 

35. As regards mVdle l~~el technic.ians and skilled workers, training facilities 

h&ve been created in some developing countries ~or a variety of basic industrial 

skills such 8.ll fitting, turning, weldinc, etc. Such capabilities can however 

only thrive in an environment where they find opportunities for gainful appli

cation in production. Besides, horizontal mobility of such skills withi~ the 

country could substantially promote the absorption of technologies. No 

systematic data. are available to indicate that such mobility ie a prominent 

feature in developing countrhs. 

E. Develc)?!lent of techn~ 

30. Iievelopment of technologi.es is regarded as a rn&jor desideratua. by 

dAVeloping ~ountries. Hov""1' only 1 n a fev developing countri~s do iJxlustrial 

establishments have research and development u:rl.ts of their ovn and eTen these 
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have a limited reBP'll'ch and development record and with very little horizontal 

transfer. In general, whatever research takes place in developing countries 

is by and large government fUnd.ed through industrial research institutes or 

universities. This expenditure, which does not exceed 0.4 per cent of the 

Gross National Product of the developing countries, is o~en spent on baeic 

rather than applied research en schemes not n~cessarily drawn up as a result 

of clearlj defined industry relatod priorities. In some developing countries 

voluntary agencies and institutions are attempti:'lg to promote appropriate 

techt-ology in one or more specific sectors. But they tend to be small, 

lacking in goverment support and away from the mainstream of industrial 

activities. 'They have thus not been able to mak6 any significant impect on 

the technological development o: the countries concerned. The number of 

developing countries which have activities for invention promotio~ or patent 

registration is also small, thus hardly providing any impetus to the innovative 

capabilities of the local populaticT1. 

37. The approach to industrial research is itself generally more Western-based 

than inward looking, contributing very little to the technological advancement 

of locally used technologies and solving the problems of ~he rural areas. Thus 

several developing countries may find that the st~ing point of their e:rtorts 

to develop technologies may itself have to be changed so that thei~ technological 

development does not take on an enclave character. 

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

ouly su"oject to financial and manpower constraints but reduced in their effec·· 

tiveness by the circumstances mentioned above. The coll'l!lercialization of research 

findings requires a much larger degree of technological manpower and financial 

resources for services such ae product and process development, nilot plant, 

plant design and installation, process adjustment, advice on manufacturing 

operations, quality control, product and process imp~ovement, etc. With a few 

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

39. While most developing countries have placed heavy reliance on industrial 

research institutes for their technological development, it can be safely 

stated that the mP.re presence of the institutes has been no guarantee for 

much development. 

been significant. 

The number of processes col!l!lercialized by them have not 

Except for the lea.st developed countries, most devi:.J.oping 

countries have one, and o~en more, research institut~R. Some countries even 

appear to have too many research institutes to function in an effective and 
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c.:>-ordinated manner. The research institutes establishe~ have been of 

various types ~t by and large, with a handfU.l of except~.ons, they belong 

to the categories of government controlled., c.utonomous state-aided ~ quaai

governmental institutes. There are both single purpose and multi-purpose 

institutes and single sector and mult1-sector ones. At one end of the 

spectrum are institutes providing quality control and testing services in a 

single sector of indust'!"Y and at the other end are multi-sector ones vi.th 

services extending to applied research, pilot plants and extension and 

consultancy. 

40. The constraints of the institutes f"tmctioning in developing countries 

have been well document~ and need to be only briefly referred to here. 

Such constraints may be classified ns internal and enernal. 

41. '!'he internal constraints include: 

(a) mistbkes most f'?oequently made at the initiation such as: 

( i) too ambi tiou.s a structure and choice of di rec'. >r 
and key personnel vi th inappropriate training 
and experience; and 

(ii) failure to assess the &Iirlied research and development 
needs of the nation and industry before building and 
staffing the labor~tory. 

(b) Operational short-comings such u: 

(i) inept management; 

(ii) lack of business orientation; 

(iii) wrong tne of staff; 

(iv) inadequate remuneration f staff; 

( v) lac'K of mobility of staff; 

(vi) b.ck of pri~ri~y based resea.rch; 

(vii) lack of cOlllller~ialization efforts; 

(viii) lack of a package of services to indwrtr,r; 

(ix) lack of guarantees for technology developed; and 

(x) lack of compul.dons to do co!ltract research. 

42. Among the external constraints are poor contacts and co-ordination with 

indwrtr,r am govermient, lack of adequate tunding and indisoriainate illporta

tion of technology. 

1..1/ See, for e:mmple, "Ouidelinee for Dnelopment of Industrial 
Technology in Asia and the PE.Citic", Ch. IV and V. (ESCAP, 1976). 
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43. Even if t' .• ese constraints are removed, one major prl•blcm of tec:mologica.l 

development will rema.in1 which is how to transmit the impulses of t::.chnological 

de-relopment to t:1e rural :lreas and to the va.Rt majorit:r of the :i:opulation in 

order that the gtineral ~evel of technological awareness and capability of the 

population as a whole (as distiuct from the number of scientists and engineers) 

can be improved. This is a problem which has not been adequately considered 

by either the developing cou1.tries or international thinkbg. 

V. MAJOR CON'SIDERATIOR3 IN AN !Nl'EGRATED STRATEGY 

44. The foregoing survey, ne~essarily general, shows that while developir-g 

cvuntries are aware of the challenge of developi~.g technological capabilities, 

their response has varied. The elements that go towards constituting such 

capabilities and the factors tna+ influence them are so rromeroue and varied 

that policies and actions have generally been compartmental ~n~ unco-ordinated. 

The important task is that the national efforts combine to produce a synergistic 

rather than a mutually cancelling effect. An integrated strategy is obviously 

indicated. It will no doubt have man.y facets and may require action r-rer a 

wide area of governnental and public activity. The strategy should be to not 

only create specialized and skilled manpower resources within the country but 

also to ensure that such resources are deplo;ysd in the desired directions. In 

doing so the basic iasues of indigenous technological development shm:.ld no·_ 

be ignored. 

A. Development goals 

45. It is i:icreasingly recognised that wrong choice and application of tech

nolo~ can distort the pattern of industrial &."ld economic growth and that many 

developing countries ha re found that the fru1 ts of their growth have not spread 

to th 1 population masses. Consequently technology policy has to be viewed as 

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

derived from the overall development goals of the country.111 Thus it is the 

overall development goals that will provide the raison d•ttre and basic shape 

to any strategy for developing technological capabilities. 
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46. Indeed a fundamental questfon which ea.ch developing country hae to ask 

itself is whether the development of its technological c&p&bilities is going 

to take on the same encla:re cha~acter a.a that imparted by fcreign technclogy 

h•µortA or whether such capabilities wi1..l be more widely s;::read in the sense 

tha"i: the general techn'-'logical level of the population as a vhcle ie enhanced 

and consequently its efficiency, productivity and proe;>erity can be increa.eed. 

The foundation for the latter type of technological development will have to 

be much deeper and stronger t'n.an for the former. If technology ie an instru

ment of opprePsion between "have" and "ha-.,.e-not" countries, it e&n equally 

become so between the "haves" and "have-note" vi.thin a coumry. Con11equently, 

developing the capgbilities for the relatively lese sop!1ieticated actirltiee 

of the rural areas should be an eseential part of ~ strategy. Hence internal 

transfer and indigenous adapt:ltion and development of tachnology are far llOr8 

important than h C011110nly realized. This is a truly indigenous tuk which no 

foreign country, least of all a developed country, e&n perform. 

B. Human resource denlopment 

47. Thie is a mjor task to be viewed far be,-ond th""'l centine11 of col.79ntioml 

-.npover planning. First of all, the phra.ae "technological .npow-.r" bu to 

be rie\fed in & broad context encompassing the technological i11prOY•ent of a 

wide ft.riety of OCC1lp&tion11 &!Id not aimpl7 as a set of specialized techldcal 

serrloee. Secondly, in " social conterl, technological capability bu to be 

view<..l IUld planned not 11erely as a 111atcliing input in a productive proce81 

{r.s it would be in a private conterl), but aa; an int'raetructure or •external 

economy• to be pruvided ahead of demand and in an all pervasive way. 

48. In this sense, development of technological capabilities should be con

sidered synonymous with human resource development. All too often, the people 

of the developing countries s.re looked upon u beneficiarie1 of technoloa 

rather th&n as generators and users ot technology. A large population oan b' 

& source of lrlrength rather than a handicap if they posseH the capabilitiee 

for improving their economic vell-bei11«. •ost developing coumriea have come 

to recognise that opportunities for educa.t!on ehould be pronded to u large 

a •election of the population u po11ible. Such opportunitias 1hould pre

dominantly include the oppcrtuniti•• for acquiring technological oapabiliti ... 

49. Hwlan re1ource development will require a series of practical stepe, ofte11 

unBpectacular but tundamental. Suoh step11 will inolud1 the large-scale 
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training of artise.ns, the improvement of traditional technologies and 

occupationa, the pi-omotion of self-employment, a vocational orientation 

to school curricula, a rural orientation to engineering and diploma coursae, 

pro·ol~oriented approach of research institutions io tradition&l techno

logies and rural areae, .ate. 

C. Growth points 

so. Growth points for tectnological capabi littes reside in certain eec~ors 

which may need special attention • .:1/ The modernization of agriculture not 

only upgrades the agricultural techniques and increases the incomes of the 

farmers bnt also brir.gs to their field several ne--..t ir-plem"'nts, and more 

impo:-tantly brin&B home to them the benefits of the application of modern 

sci ~nee and technology. Transport devslopment not only opens up the hinterland 

but cai. encourage repab· and maintenance capabilities. Widely spread and smal 1-

sr.aL' agro I'.'rocessing industries (such a.s rice and oil mills) also carry with 

them ~.he seeds of diffusion of technology and the improvement of local ;>rocessing 

111ethl)ds. 

51. An engineering industry is the generaior and transmitt~:.· of technological 

capabilities par excellence • ..!.l/ Casting, forging, welding, fabricatLg, etc. 

not only promote the respective skills but mark the beginning of machine 

building capabilities, promote de~ign con.sciousneH and provide the first 

insights for the disaggregr:.tion of an equipment or technology package. The 

engineering industry "establishes the ver7 essential skill baae for technical 

progress. It pe:'.'tllits the indigenous development of appropriate technologies and 

their innovative developments. It helps to eliminate the critical shortage of 

sp&re pa.rte experier.ced by many developin« countries, - learning to tinker with 

thing11 is the first stage towards thr discovery of appropriate teehnolc.gy and 

there is nothing better than mechanioal, electrical and electronic voruhope 

to etn this neceesary on-the-job trainin«.W 

jj/ See mno Dlv•lr~ Poljof to :trencthen Technolori.cal 
Co=optratiop v J), Ernst ID a.301 1 • 

1j/ unno, lo ent of I ruoture tor E 
in Developing Countrita by S.W. Patil ID V0.301 5 • 

!§/ UJIDO, Ip4J111rial J)eytloP91nt Stratecita ~ C'oige 07 Ap~ropriate 
TeoAAoloa iu Denlopin« Coun·;riea, Baoqround Pape~rn va.282113~ p.11. 

t 
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52. Since electric paver is an indispeneable part of the deveJopmen~ of all 

devaloping countries, capabilities for operating and running power generation 

and tr&ns111i· si.in systems and later, on the ma.l1Ufacture of at least the 

simpler electrical items ~~ch ae distribution transfot'lllers and transmission 

tovers, are too important to be ignored. 

53. Xobility of techTiical manpower and skills is an important agent for the 

diffnsion and growth of technological s~ills. This mobility has to be pro

moted by each ccuntry within its own conte:rt. 

D. Technology Plan 

54. ThP. identificatton and &C"tiva.tion of growth point~~ leading sectors and key 

reeult area.a ie too important to be left to chance or piecemeal. action but 

should logically form part of a Technology Plan. The phrase "Technolo~ Plan" 

may invoke degrees of sophiattcatlon and d~tail that could appear forbidding to 

some developing countries who are grappling with the more inunediate problems of 

industrialization. What is important is the c.:>ncept and approach symbolized 

by the Technology Plan, !.!.!· that a comprehensive framework for national action 

which is consistent in its ~ffects and time seque~ce should be created. Such 

a frBl'levork is proposed here. Each ieveloping country may choose its own 

starting point vi thin the framevC'rk depf'nriing on how much ground it has cove1·ed 

already and what its needs are. It may also adopt its own time-frame and take 

up those elements of action which are suitable in its context. Co111111on to all 

develoring countries in any nstional action should be the awareness of technology 

as a resource, clarity about t~e ends of its gener&tion and use and coneisten~y 

in the means adopted to achieve the ends. 

VI. PRAXEWORK FOR HA'l'IOHAL ACTION 

55. Th• framework for national action proposed here consists of four self

evident steps which will be discussed in detail: 

(a) A broad consensus or the desired mir of 8ppropriate technology 
and the pattern of national technologica.l capabilities; 

(b) An assessment of the present statue of ter.hnological capabili
ties and identification of gape and ::;hortco;.dngn; 

( c) Strategy formulation in terms of policies, programmes and 
institutions, together with the financic~ and manpower resour~es 
needed for its implementation; 

-
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(d) A re-assessment of the coherence of ends and means 
as well as arrangements for co-ordination and 
monitoring. 

56. The fr?J11ework is deeigt'.ed to avoid piecemea'. action or the incorTect 

understanding that once action has been taken in one or two directions the 

rest will take care of itself • .21/ It is based essentially on the three pillars 

of policies, programmes and instituttons. Policies by themselves can only act 

like valves which channel or shut off the flow of national resources and 

energies. The creation of such reeo~rces and enPrgiPS has to be effected 

through specific programmes of action, with emphasis frOlll policies giving the 

lead. Institutions are instruments of impleme1:tation end can only be as 

effective as the policies and programmes that back them, although over a pericd 

they can themselves help generate policies and progr8llllles. What needs to be 

a;~ided is an excessive reliance on any one of these three factors at the 

e1 pense of the otrer tvo. 

A. National consensus on technology mix 

57. Tht first step requires the &chievt1ment of a broad consenBUs en the 

desired mix of appropriate technology and from there the pattern of national 

technological capabilities. Thm;.gh in a general senRe technolr.gical capabili

ties will be required whatever the +~chnolog:r mix, clarity is essential for 

the generatio~ of ~articular types of capabilities. The latter will in turn 

be derived from the development objectives. If ~he benefits of technology 

should spread throughout the populaticn, then ite application and the C&P.a

bilities required should cover a very wide field of nationa.l activity.~ Hence 

it can be said for all developing countries that the basic co1Bon skills should 

be generated abundantly and existin« technological skills should be upgraded 

rather than uprooted. Subject to this, the technology mi7. and therefore the 

deeired pattern of technological capabilithe •Y vary for each cowxtry. In a 

labour nrplue econoe;r the •phaaie aa7 be <'n labour inteuin induririee while 

in dneloping oountries with a ehort&«9 cf •npower, lab0Ur-9&'Ying technologies 

and skills to operate sophisticated machine• llllPoY require special attention. In 

the cases of export-led growth the teohnologie&l capabilitin of the export 

jj} See Ull'IDO, 'ptecratir Teehnology and Deyelomnt b.J' 
I.H. Abdel-Ra>wan (ID wo.301/6 
~ See op. cit. Report of the Jlinisterial-Lnel Weetiq, Anand, 

Jfovftlber 1978. 
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industry sector would receive priority. Wherever possible the desired levels 

of particular tecl\nologic&l ~kills should be q->iantified. Ero&d norms should 

be adopted bearing in mind that technological skil 1 s should be created as an 

infras·~ruc.;ture ahead of demand rather than as an ad hoc response to demands 

as they amerged at a particular point in time. 

58. The choice of the appropria~e tecL'lology mix will have consicl~rable 

economic and social implications. Besides, interaction between generators 

and the uses of technological skills should be brought about at the outset. 

Policy makers and planners in developing countries sho11ld therefore seek to 

achieve a broad coneentru.B in this respect among the concerned government 

departments, ~niversities and academic institutions ~nd induatry • .!2/ The 

national dialogues that have taken place as part of the preparatory st~ps for 

the United Nations Conf drence on Science and Te~nnol~g<J for Development are 

relevant in this respect. Re,~e~s of such a broad consensus will be required 

periodically. The governm~nt of each developin~ country will have to identify 

or establish a mechanism which will have the responsibility for organising 

such a reviaw. 

B. Assessment of present status 

59. An assessment of the present status of technological capabilities and 

identific~tion of gaps and shortcomings has not been systematical~y carried 

out in many developing countries. It is however a prerequisite fer the proper 

formulation of a strategy. In order to ensure maximum objectivity persons and 

agencies not belongit~ to the particular sectors assessed will have to be 

associated. The a.esessment may include the following activities. 

Technolo!fcal manpower 

6o. The strength of the existing technical and scientific manpower has to be 

aaRessed as should its c~rrent deployment and pattern of utilisation. The likely 

growth of the manpO'lfer based on current tre::ds has to be estimate::!. The extent 

of "brain drain", if any, has to be assessed. The whole exercise has to ·oe dor.e 

keeping reallicative possibilities in mind, since additions to manpower may 

require a gestation of three to five years, short of reversing "brain drain" or 

bringing iJ'l expatriate manpower. Th~ categoriee of manpower to be aeeeseed 

12} See UllIDO, Schnee and Technology for Development by Y. R&J'Ud"'111!M 
(rn/va.301/3) 

I 
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would include scientists, science graduates, research and development 

person11el, teachers, engineers (civil, mechanical, electrical, chemical, 

metallurgical, electronic, etc.) engaged in production, teaching, co~

sultancy, design ar.i other occupations; middle level technicians of variou~ 

types; trained artLaans; traditional artisans, etc. 

Indigenous technologies 

61. Many deveioping countries do not have a clear picture of the traditional 

technologies available to them.~ Such technologies, which are appropriate 

to their conditions and ar9 particularly relevant to rural areas and to 

activities like agro processing a..1d building materials and construction, have 

to be systematically assessed with an e:re to their improvement by the applica

tion of modern science and technology. This would mean that existing tradi

tional skills will be upgraded and the general pool of technological capabili

ties enlarged. It is necessary that research institutes of developing countries 

a.re actively associated in such &n assessment. 

Sectoral developments 

62. A survey and assessment of the status of technological advance and of 

technolgical manpover in specific sectors should be made. The sectors would 

includ~ not only individual industry sectors but technological service 

capability areas euch as consultan~y, designt construction, etc. Industrial 

sectors ot priority would include a.gro-processing am engineering industries 

as well as those considered as being priority sesctors in each country. The 

survey should cover not only large-sci:t.le industrial units and technologies, 

but small-scale and traditional ones as well. 

Im:pa.ct of policies 

63. It ia important to examine the role of policies in order to see whether 

they promote or affect indigenous technological development and growth of 

technological capabilities. Here both promotional and regulatory policies 

have to be e:xamined.~ Apart ~.eom explicit technology policies, irdustrial, 

~ See uwnx.., Technolo es from Develo i Countries. 11I"l' Series No. 7 
and iDTwa.282/65. UNIDO ha.e initiated as a part of I efforts enabling 
developing countries to compile their own technologies. 

W UBIDO and UNDP are emmining proposa.le to undertake detailed case 
and country studies. 
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trade, financial and fiscal policies have to be examined since they indirectly 

affect the technc~ogy mix, and o~en do so more powerfUlly than technology 

polici~s themselves. For example, industrial policies may pen.iit the esta

blishment of units which are too large where St11aller units could do as well, 

thereby making a draft on S?ecialized technological capabilities not readily 

available within the country. 3imilarly trade policies l!laY per11it the impor. of 

soptisticat~d and large capacity equipment whereas skills and capabilitie~ may 

already be ~vailable within the country that could produce somewhat less 

sophisticated equipment. Examples can be multiplied. An important test to be 

applied is whether the various policies produce a synergistic nr a mutually 

cancelling effect. 

Interr.al diffUsion of technology 

64. The state of diffUsion of technology within the country and the existence 

of conditions to promote such diffUsion should be s.ssessed. Internal mobility 

of technical personnel pre· . .Jtes transfer and diffUsion of technology within the 

country and enables the training and transfer of skills to a much larger number 

of persons than would otherwise be possible. The economi~ relationship between 

the urban and rure.l areas ho.ve to be examined to see how the strengthening of' 

s~ch relationships could contribute to +he growth of technological skills in the 

rur!ll area.a. The facilities aw.ilable for the encouragement of innovation have 

also to be examined. 

Technolor:Ical institutions 

65. A eurv~y and assessment of the technologi~al ineti~utions &Tailable, the 

fUnctions performed by them and the potentialities of their development is 

essential. Technological institutions should not be constraed ln the n&l"l'.W 

sense of ind.W!ltrie .. l research institutions &lone.W The SUJ"Yey should cover 

infol"lll&tion centres, project formulation and evaluation centre•, i1JYeet11H1nt 

promotion agencies, inYest~ent board.a, technology regulatin« a«enoies, pro

duct i vi ty council9, de•ign ~na.--i;itutiona, consultancy and other technological 

service agencies, extension centr•~ for Bln&ll industries, inatitutioJll!I for 

technological education, reeearch institute•, etc. Th• r ... on ftrr thi• is 

that their aotirlths will impiJS«e in •o•e way or other 011 technological d.-nlop

ment. The inatitutiou •Y be prOllOtional, regulatery or •eni.o• inriitutiou. 

W See in thie oo?lllection, UIIDO, 
Institutiom1 in the De'Yelo i CJ\llltrie• 
Expert Oroup ••etiq ID wo.24 
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In tl.is seMe it may be better to think in terms of ±'lnctions or services 

rather than inS"titutione per se, since ultimately Jhat is required is n0t 

the inetitutions themselne but the function~ or servicee to be perfort11ed. 

The functions &nd eervices &nd the institutions should then be correlated. 

Voluntary agencies con.erned with appropriate technology should als~ be 

covered. In &11eeesing the institutions one should not only go by their 

numbers, thtt nwr.ber of technical personnel employed and the expenditure 

incurred, but by t'ieir output. The possibilities of strengthening the 

institutions, ertending the scope of their activities to inclu~d more fUnctions 

and servicee, avoiding du~lication in their work and enauring co-ordination 

should be identified. Tht:: place of the respe-.i:~ve institutions in the gc,.rern

mental set up, their invclvement in decision making for industrial and techno

l"~Cal develop!!".ant and the contacts they have vi th industry and the public 

are critical factors in assessing their effectivenPae. In regard to research 

institutes, their role in essential technolgical fUnctions such aa ertension, 

pilot plant and c011111ercialization of technologies shou~d also be ass~ased. 

c. Strategy fonnulation 

66. The pre.ctical. formulation of the strategy in terms of policies, progrU111es 

and inS"titutions, vill vary for each ccuntry 1 ""! acco-rdance vi th i ta conditions, 

requirements and priorities. nnile Bpecific acticns are suggested illustratively 

in what follows, the emphasis is ou providing a frllmework for action. 

Policies 

67. The broad co118enBU8 referred to earlier will itself bring out the broad 

policy goals to be adopted. But they have to be incorporated in specific policy 

instruments which may be regulatory or promoticnal or of \ short- or long-term 

nature. W11ile some of these instrwaenta have to be actually embodied in 

industrial, trade, fiscal and fin&ncial policies, there is a need for formulating 

a policy for technological development, d:..·awing upon the consensus. If possible, 

a "Technology Policy Recl81118.tion" or Resolution could be adopted by the goverl'lr.'.a~~. 

68. In further discussing the policy instruments it i11 c..,::venient to revert ~o 

the classification of technological capabilities for selecticn, aoquieition, 

adaptation, absorption and deTelopment of technology. Such capabilities can be 

fostered only if conditione are created in which these procecsee are facilitated. 

The policy measuree to be ta.ken should answer to thie requir•ent al so. 3uoh 
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measures could be general or selective for particular industries or services, 

as required. The cluster of policy instruments outlined in this pa.per have 

to be interpreted and applied a.r,cording to the varying needs of t~e countrtes. 

69. Policies t~ promote the selection of appropriate technology could include, 

for e:mmple:~ 
(a) 

(b) 

(c) 

(d) 

( e) 

Differential direct and indirect taxation (e.g. tax eY.emption 
or lover t&Dltion for products/enterprises in the s111all-scale 
sector or utili.zing newly developed or indi~nous technologies; 
taxes en imported equipment or technologies); 

Differential financial and credit policiee (e.g., lower rates of 
interest ar.1 liberal credit for products/enterprises in the 8"'&11-
scale sector or utilising newly ~eveloped or indigenous technolo
gies); 

Industrial policies concerning size of units ~nd criteria for 
expansion ( e.,;. certain products cou, d be reserYed for manu
facture in the 8111&11-eoale sector; policies discouraging more 
a""sembly industries baaed on illl1')1.)rted components); 

Trade policies ~n import of capital goo~s or r~w materials 
{e.g. import control; not permitting import of equipment of 
too large a capacity; phased progr811ftes for the reduction 
of import content of raw materials and components); 

Policies on foreign inyestment and import of technology (e.g. 
discouraging turnkey contracts; not allowing foreign invest· 
ment or import of technology in specified aru.s; associating 
local cor.sultants or research and development institutions in 
selection). 

All these will involre on the one hand an ""infant industry" protection to 

ir1digenous ·~echnologies and technological capabilities and on the other, a 

compulsion to use them in preference to imported onee. 

70. Developing countries may like to adopt, as about a doz8n of them already 

have done, a policy f~r acquisition of foreign technolugy.~ This policy 

should not only cover technology l?!! _!!, but equipment (which c-~odi'lS tech

nology) and foreign investment (whic·1 is a vehicle of technology and invariably 

prede-termines it). Such a policy will obviate distortions in the pattern of 

industrial growth, besides avoiding an undue outflow of foreign exchange. It 

should have both regulatory and promotional aspects. It should protect indi

genous technologies and technological oapabilit~es where they are available 

23/ See UlrIDO, Re ort of the Second Consultative Orou on A o riate 
Iml!~ial Tecbnoloa ID WG.279 12 and also Reports of the International 
FortlJll on Appropriate Industrial Technology. 

24/ See ~. Jfational Approaches to Aoquisi tion of Technolog;r, D!"I' 
Serietr1io.1 (ID/181,. 



- 26 -

and sa·dsfy national requirements. It should encourao~ inflows where there are 

gaps in production, technologies or technological capabilities. Technologies 

which need to be protected and those which need to be encouraged to grow could 

be specified a.s a matter of policy. A mechanism for screening technology con

tracts will also be necessary. Such screening could ensure that the techno

logical services required are clearly specified; technology packages are un

packaged wherever possible to admit contributions fl-om indigenous technological 

capabilities; adequate provision should be ma.de for the training of local 

technicians; there should be no unwarranted restrictions on the fu: ther disse

mination of the technologies and the technological capabilities involved. 

Although each developing country may have its own approach towards the extent 

of promotion or regulation of foreign tecluwlogy, tne establishment of a screen

ing mechanism will enable the contim.ious and systematic monitoring of foreign 

technology inflows which does ~ot exist in many developing countries at preeent. 

71. Policies could also promote adaptation. For e:rample, adaptation to the 

satisfaction of a technical authority could be imposed as a condition in con

tracts for acquisition of foreign technology. Costs of adaptation could receive 

praf'erential treatment in taxation. Adaptation to local raw materials and com

ponents could be secured thrnugh a policy of phased progra.mme of reduction of 

imported raw materials and cOftlponente. 

72. Absorption of' technology in a narrow sense could be facilitated by policies 

which insist that foreign technology/investment inflows be accompanied by ade

quate tra:..ning of local personnel both in terms of' the number of perscne train~d 

and the extent of their training. The passing of' a 11a+i :>n&l Apprenticeship Act 

whereby each industrial unit b required to take & certain mt11ber of apprentices 

for trainin« VMlld a.ho enlarge the pool of' trained '•Honnel. P'ree horizontal 

ocC11.p&tional mobility has also te be ensured. There are no known direct policy 

imrtruments for this purpose. However, general policies which do not unduly 

restrict the setting up of now unite in the same industry may help incidentally. 

Policies f'or attracting the country's technical personnel redident abroad either 

f'or peru.nent settl•ent or for short-ter11 guidance should also be for111t1lated 

and implemented, u i• already being attempted by a few developiJ18 countries. 

73. Lont-term policiH for the absorption of techni:>logr should concentrate on 

hUlllUl resource development so that the general level of technological capability 

11&y well be required in tradittonal societies. Policies that promote a greater 

invol..-ent of soientiats and technicians in the dnelopaent probiems of' the 

country will be needed including the rHtructuring of their salaries and re,.onei

bilities vher9VCJr necessary. 

~=====================---------------------------..... ----------------------------------------...1. 
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74. Developing cou.ntries will have to make serious reappraisals of their 

educational policies particularly in the following respects: 

(a) introduction of a vocational content in the school 
educational currirula and lllBld.ng BUch courses available 
to as large a LUDi.ier of students &e possible; 

(b) re-orienting the technical courses at the university 
level so that the awareness of the students to the techno
logical prohl81ls in the coumry, particularly with 
reference to rural areas is enhanced; and 

(c) educational curricula should include &esociation with 
industry and practical training. 

75. It will be usef\11 at this stage to consider policies for the enhancement 

of technological service capabilities. To strengthen civil construction capa

bilities, it may be necessary to stipulate tiiat civil works in industrial plants 

be done by local civil engin"!ering organizations and where the work necessarily 

bu to be done by foreign organizations, this should be done with the associa

tion cf the local organizations. In setting up large steel plants, fertilizer 

plants, etc. it may be useful to ensure that local unite for detailed engineering 

designs and drawings are set up as a matter of policy. The orderly growth of 

erigineering design ai··-1 consultancy organizations can be pr0111oted by suitable 

policiee for •heir regulation and development. The Republic of Korea has legis

lation on thil!I subject. In India, it is a condition of industrial approvals 

that if foreign consultants ar., 911ployed on a project, an !Mi.an consulta.nt 

should be the prime comntltant. Financial imrtit11tione and reaearch imrtitlltes 

11ho-.ild abo be asked to inoreuin«lY take on consul tucy usilltanoe as part of 

their hnctiona. 

76. Polioy 11u.aurH thu.a ban a k.,- role in the dnelop!MJlt of tecbnolo«i•• and 

in the creation of technoloetoal oapaldliU••· Por th• promotion of re•earch 

and dnelopmtint, acoeH onld be lniecl on industl'1' ( •·&'· in the PhilippinH 

for the terlil• indutrr) u4 the proo..U wUlhed tor reHaroh and dnelopment 

purposes. A. tu rebate oal4 be allwed n the HH&r0h and d.enlopment upendi

ture of oompani.• to ftOCMJ'tlC9 tll• to •et •P meh taotlitiH. In India it is 

part of the oollllli Uea of apprnal fflr t!M ilrpori of teohnologiH, that th6 

importing uit •Ja-1• •ri wp "9eu"Oh u4 •nel~ taoili-Uu within the 

period of the 0011\raot H tut the Me4 tor onUatnc th• impori bqn4 that 

period. ~ be olwiatecl. 
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77. To preserve traditional technologies and capabilities, protection could 

be given to them by way of reservation of lines of manufacture, policies of 

government purche.:les, etc. The adoption of technologies developed locally 

(e.g. by research institutes or industrial enterprises) could be encouraged by 

t~ interest concessions or by liberal conditions of industrial approvals. 

78. For widespread dissemination of technology a.nd for encouraging innovative 

capabilities, the promotion of self-empl0)'1llent and techno-entrepreneurs snould 

be encouraged as a matter of policy. Concessional financial a.ssiatance through 

financial institutions will particularly help in this respect. Policies for 

worker participation in production and technol~gy decisions will be of help. 

Patent lawe and financial encour&ge111ent for innovations and their application 

are neceHa.ry. Special incentive schemes to universities and academic institu

tions for promotion of innovative activities m&y have to be devised. 

Progru111 .. 

79. Programaes for the development of technological capabilities should be drawn 

up and implemented whether as part of a technology plan or otherwise. The pre

ceding discussion itself indicates a number of areas in which concrete action 

programnes have to be initiated. The following would appear to constitute a 

minilllWll programe in this respect. 

80. ProgrM111es of tschnical education for various scientific and tngineering 

courses have to be implemented. System.a.tic training of skilled workers h&8 to 

be imparted in respect of a number of skills through the establishment of 

indu:rtrial training institutes. Detailed •nvower planning will have to be 

carried out for this purpose. With reglL?'d to university and other advanced 

courses, the requirements of manpower may not justify the illlftediate establish

ment of institutions and courses in the case of some developing countries. In 

these cues, regular arrangements for technical education have to be made, 

preferably in other developing countries. 

81. Short-tenn t!"&ining programmes have to be organized on a syet-tic basis 

for acquiring technological oapabilitiee of different kinds. These will include 

for enmple, training of information •oientists and engineers for obtaining and 

proceBBing ·hohnological intonation; traini11g of managers, entrepreneurs and 

government officials in the eTaluation, negotiation and aoquisition of techno

logy and training of research and development penonnel in the management of 

research and development, evaluation of research and development project•, 



col'T1r.lercialization, erlension work, liaieGi1 with industry ann other related 

matters. Training programme~ and sensitizing courses are necessary for 

policy makers in project and techno 1 •1e;y evaluation and the implications of 

choice of technology. Special courses may be necessary for technical personnel 

in su~h aspects as design, production engineering and productivity. In-plant 

training programnes for engineers anl skilied workers are essential. While 

some of the programmes referred to could be organized wittin a country itself 

with the help of ~utside experts wherever necessary, there are others in 

respect of which the training may have to be imparted in developed or other 

developing countries. 

82. As already stated, programnes of development of certain "technology-lead 

sectors or a few priority sectors" have to be drawn up since thev will provide 

the growth points for technological capabilities. While each country could 

identify such sectors with reference to its owr. conditions, priority sectors 

in general would be agro-processing i~dustries, engineering and metal-working 

industries and electricity generation and distribution and the like. 

Inatitutfou 

83. While policies and progranmies require institutions or agencies to implement 

them, the role of institutions shOl.lld not be overestimated as if they were a 

panacea by themselves. The value of institutions lies in that they prcvide a 

measure of continuity and collective inter&ction of experience and in due course 

beeOlll9 repositor~es of technolGgical capabilities. At the same time they can 

be only as good as the policies and progrumes they help to impl8111ent. Ins"Htu

tion-building can be quite expensive and can also raise a host of co-ordination 

problems. On the other hand, the probl.a of developing technological capa

bilities are too DU111erou.a for a single institution to tackle, save by way of 

aonitoring. 

84. Denlo;>ing countriee ban in fact a wide va.rifllty of institutional enaples 

to choose trom. They ~.nclude ldnistri.ee of science and technology, technology 

trans~er centres, sectoral industry development centres, research institutions 

of various types, informa·aon c.entres, technology regulation agenciee, etc. 

each performing one or more t.ech:r.ological functions. A balanced approach to 

institution building will have to etarl from the functions, capabilitiee and 

servicee required and ee~ how they can be provided effectively to entrepreneurs 
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en the one hand and gonnwient of:t'icials and policy malcerii on the other.~ 
Apart tram imrtitu"tions for technical education and trainin«, at 2eaet three 

baaic typee of institutional ftmctiona may be required. One type relates to 

technolo«,r policy l'onnulation and monitoring at the -.cro-ln11l as well as 

technology screening &nd e'V'&1uation at the 111icro-lf"l'nl. These f'unctiona have 

to reside j n a ~e? ment dep&rt111ent or &«19noy, suitably located in the gonrn

mental set up to inf'l.uence decision imld.ng. Another type ot institution&l 

function relates to technological info?'ll&tion, enluation and consul t&ney 

assistance to entrepreneurs. These •:r have t,, be perfomed by an agency, 

govermental or qaaei-goHrrmental, which h enabled to have effective relations 

with goverment, :t'imncial imrtitution11 and indunr;r. The third type of 

ftmction relatee to technology development, adaptation and comnercialimtion 

with facilitiee for consultlJnCY &nd erlension work. Such f'unctions have to be 

exercised by research institutions or technology development centres, vhich may 

be single or multi-sectoral, dependin« on require11entB. 

85. Several of theee f'\mctions have alao to be injected into oeter.oibly non

technologlcal imrtitutions such as ministries of industry, planning, trade and 

finance, :t'ina.ncial and banking in•_ titutiona, etc. Sectoral in<hlstry centres 

have to f"unction as technology adaptation and develoPlftent centres as well. 

Technological diff'usion, particularly in the rural a.reas, may require institu

tional innovation."' such as those adopted in India, .!!!· Slll&ll industries centres, 

district industries ce!rtree and polytechnology clinics (i.e. extension and con

sultancy outposts of research institutes). 

86. The practical steps which a developing country should take in institution 

building vill then be as follows: 

(a) to en.mine whether adequate institutional a.rr&?1g9111ents 
exist for the technological tunctions described in the 
i11111ediately preceding paragraphs; 

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

( c) to ennre adequate linlc&ges and co-ordination between the 
instit11tior•, go'le11a•nt and indut!"1'; 

(d) to prO'Yide the institutions with adequate manpower, -.terial 
and timncial resources; 

'!j/ Un4mlbte41;r there is a need for rede:t'inition of objective• and goah 
of erletin« R and D imrtitution8 to closely u•ooiate with the need• of th 
indu8'trial enterpriees ar.d teohnoloa re<tuir .. nts of !he rural sector. 

- - --- ----------~---~----- ----------~----t.. 
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( e) to create or strengthen insti tutioll8 for technical 
education and training; 

(f) to reorient the programmes of the in.rtitutions towards 
the major problems of the country, particularly to 
those of "the rural areas; 

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

(h) to ensure a nexus between the institutions and decision 
maldng for developmentt and 

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

Manpower and fiiancial resources 

87. The strategy should obviously take note of the manpower and financial 

resources needed for its implementation. It will first ~'f all require an 

initial stock of technological capabilities to formulate policies, implement 

progranwnes and establish institutions. This would call for better deploy

ment of existing technologie;al manpower and reversi-:ig of "brain drairf' to 

the beat possible e:rteni in the sh~rt run. To the extent that critical 

shortages of manpower exist, expatriates and experts from international 

organizations will have to play a. supplementary role. Local counterparts 

should however be associated at every stage since the task is ul tima.tely a 

national one. 

88. No less fonridable a. problem will be posed in r~spect of the financial 

resources needed for the ide-ranging strategy proposed. Instead of the 

co?llllonly suggested one per cent of their Gross National Products for research 

and development alone, developing countries may have to devote something liKe 

three per cent of their Gross National Products for development of technological 

capa.bilities._g§/ Practically the whole of the resources may have to come from 

the government budget in the initial period of 10 years or so. This may mean 
some shi~ in the pattern of public expenditure which !s possible only a.a a 

matter of declared policy. This shi~ is more likely to be brought about by 

allocating a. larger proportion of incr9111ental increases in public expenditure 

for this purpose than by changing the existing distribution of public expendi

ture. In any event, given the scarcity of resources, priorities in imp 1 ementing 

the different ~lemente of the strategy will haYe to be drawn up. 

'£.21 of., UNIDO, ~rial Develo ent Strate es and Choice of A ro
priate Technologr in DeTelopine; Countries ID WG.2 2 113, p.17. 
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D. Consistency, co-ordination and monitoring 

89. An ~rall assessment of the strategy formulated is necessary at the 

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

its coherenc~ to proJuce a synergistir effect. Co-ordination and monitoring 

arrangements will also need to be ma.de. For this purpose, a technology wing 

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

and Technology may have to be created. Some developing countries have already 

created sucn agencies. It is important that the co-ordill3.ting an• monitoring 

agency should be in the mainstream of policy and decision making and planning, 

with suff'icient authority to be effectively heard instead of being merely re

presenting intel'-departmental consultations. It should have a budget of its 

own from which it should be in a position to allocate fUnds to different agencies 

and institutions for the implementation of programmes. It should make periodical 

reviews of the status of development of technological capabilities and relate it 

to the development goals to be reached. It should b~ so structured that it does 

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

90. Even though each developing country may choose policies and actions to match 

its own requirements, it should, at the very least, re-examine an~ evaluate its 

efforts in the light of its d9'1elopment objectives and ensure that they a.r-e 

ad.equate, consistent and co-ordinated ancl take place within a clear framework 

for national action. The potential of such a framework uill be fully realized, 

if tt.e problem of development of t£:chnological capabilities is treated not as 

a mechanical exercise in manpower projections but as a derivative of develop

ment objectives and synonymous vtth human resource development. The basic 

rationale far the development of indigenO\ls technological capabilities is 

a~er all that rather than give a man a fish it is far better to teach him 

fishing. 

I 
r 
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'i'.:e text t!-.at follows was agreed upor. at t'.le Mir"_sterial-Level Meetir.g 

'.'.eld a" A:-.a:'.d, India, frcr.. 2S-3C ::ovember 1973 as the second part of the 

I:-,ter!1atio:-,a: Forum L'r". Approp:-iate Industrial Technology. It is reproduced 

verbatim: 

I. CONCE...'PTUAL AND POLICY FR!n'WORK FOR APPROPRIATE INDUSTRIAL TECHHOLOGY 

Appropriate technology and industrial developnent strategy 

The meeting considered that there may be need for reor:i entation in 

industrial strategy in several developing countries in order that, while 

overall growth vas sustained, the benefits of industrialization vere 

extended to all sections of the population. The degree of reorientation 

and the choice of industries would vary vith specific country situations, 

factor endownents and development objectives. The use of appropriate 

industrial technologies vas considered an esdential element in any 

reorientation of industrial strategies and programmes. 

The concept of appropriate technology vas viewed as being the technology 

mix contributing most to economic, social and emriromiental objectives, in 

relation to resource endowments and conditions of appl~cation in each country. 

Appropriate technology was stressed as being a dynamic and fle~ible concept, 

which must be responsive to varying conditions and changing situations in 

different countries. 

It vas considered that, with widely divergent conditions in developing 

countries, no single pattern of technology or technologies could be considered 

as being appropriate, and that a broad spectrum of technologies should be 

examined and applied.. An important overall objective of approiriate 

technological choice would be the achievement of greater technological 

self-reliance and increased domestic technological c~pability, together 

vi:h fulfilment of other developmental goals. It was noted that, in most 

developing countries, a maj~r development objective was to provide adequate 

employmem. opportunities and fulfilment of basic socio-economic needs of 

the poorer communities, mostly resident in nu-al areas. At the amne time, 

l 
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some developing countries were faced vith considerable sho!"ta.ga cf ~anpOYer 

resources; in some other cases, greater emphasis vaa essential in areas of 

urban concentration. The appropriate pattern of technological J~oice and 

application would need to be determined in the context or socio-econanic 

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

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

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

in a given set of circumstances. 

The Keeting stressed that the formulation of objectives and the 

determination of appropriate national development strategies vas the 

responsibility of Govermen·; 3. Consequent on determination of such strategy 

and the priorities to be accorded to various production sectors, appropriate 

industrial technologies should be selected and applied in the context of 

each country situtation. For this purpose the capacity of institutions 

might need to be strengthened in developing countries in order that 

appropriate choices were made on 8.!l informed basis. Such choice would 

involve taking several factors into account, such as the size of the 

potential market; the optimal utilization of natural resources and the 

exercise of national sovereignty in such utilization; role ot ~he public 

and private sectors; appropriate scale of production; the desirability of 

geographic dispersal; capital- and labour-intenaity of vari.0118 techniques 

and procesaes; uae or appropriate aourcee of energy; technical efficiency; 

availability or trained •anpover; and the impact on the enviroment. 

Technological choice should not ~e cont'ined to the production techniques 

only but ahould incbde ·~ent methods and other upecta or industrial 

opel"l!itiona. "Sit\ple" technologiea, to the erlent that they tended to Hl'Te 

a apecific objec'tiYe, •igtit be utilised, p?'OYided, hoveTer, that their 

application vaa conducive to teohno-econcmic growth and did not relrU.lt in 
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a stagnation in industrial skills and income of . .,orkers. Neither should 

the use of such technologies have the effect of continuing or worsening 

the technological baclcwardness of the developing countries~ 

The Jleeting considered that, for developing countries having considerable 

BUI"plus labour and requiring significant increase in employment opportunities, 

greater industrial dispersal to semi-urban and rural areas might constitute 

an important developmental objective. It was felt that inadequate emphasis 

had hitherto been given in most developing countries to the selection and 

application of low-capital and labour-intensive technologies, which would 

be of direct benefit to poorer sections in these countries. This needed to 

be corrected. The scope and potential of such dispersal in respect of 

severa~ production sector• directly relevant to the fulfilAent of ba8ic 

socio-econcmic needs had been,inter alia, elaborated in the reports of 

the sectoral Working Groups in the Technical/Official-Level Keeting held 

at lev Delhi on 2~24 lovember 1978. The reports not only highlighted 

various technological alternatives available in different sectors such as 

food pro~eesing, agricultural i.Jlple.wenta, building materials, paper products, 

textiles, light industries, oils and fats, drugs and phannaceuticals and 

the like, but had also dealt with &11aential in:rastructure needs of rural 

areas, vis, energy and transportation. 

The •eating, while recognizing that modern and capital-intensive 

technologies were essential in SOiie sectors and in certain country-specific 

situations, empha8ized that such technologies should be related to the 

particular factor conditions and circumstances of each country. Thia 

would require that foreign technology when acquired should not only be 

obtained on suitable te:nu and conditions but should also be rapidly 

abaorbed and adapted to d011estic conditions. Transfer of technology 

from developed to developing countriee should be carried out on the 
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basis of equality and justice, without detriment to the national 

sovereignty of developing countries. 

The Meeting stressed, in the abo••e context, the need for close interLnkage 

between large- and medium-scale industries using capital-intensive technologies 

and snall-scale and rural industries using relatively simple and labour-

intensive techniques. The example of dairy development around Anand, India, 

as visited by participants, which effectively combined the use of highly 

capital-intensive techniques at the processing stage with improved traditional 

systems of milking and collection and organized on a village co-operative 

basis with the necessary government assistance, was considered to be very 

appropriate. It was felt that scope and potential for similar interlinlcages 

should also be established in other production sectors in the context of 

resource endownents and factor conditiors in each econany. 

It waR considered that the selection and application of an appropriate 

spectrum of industrial technologies could significantly accelerate the pace 

of indust~ialization in developing countries towards the achievements of the 

quantitative target of 25 per cent of global industrial production by the 

year 2000 and greater fulfil~ent of the qualitative objectives set by the 

Lima Declaration and Plan of Action. This would, howfiver, r6quire appropriate 

measures at the national and international levels. Noting the role of 

foreign aid in dete:nnining technological choice, the Meeting felt that 

Governnents concerned should ensure that such aid did not result in 

distortions in appropriate technology use in developing countries. The 

application of appropriate technology also required the right international 

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



Governmental policies and measures in developing cour.tries 

The Ministerial-Level Meeting was of the view that the role of Governments 

in developing countries was of vital signific~1ce in detennir.ing the appropriate 

tecr..aology spectrum and in promoting the growt.1 of technological capability 

in each country. A wide range of policies and measures should be considered, 

including a comprehensive programme for technological development and the 

creation of a suitable technological environment and capability for choice 

and application of appropriate processes and techniques. 

While foreign technology inflow and exchange would continue to be 

necessary, greater attention should be paid to the selection of such 

tflchnologies and the terms and conditions under which these were acquired. 

While user enterprises should generally select th~ technolcc:; th~y considered 

most suitable, Governme~ts might presc~ibe g~idelines in this regard and 

also increase the bargaining capacity of such enterprises through screening 

of foreign technology proposals. Policy and institutional measures should 

also be formulated to encourage the rapid absorption and adaptation of such 

technologies to local conditions. 

The Meeting was of the view that, since in most developing countries 

greater emphasis was necessary on industrial disper~al and rural induatrialization 

together wfth the use of technologies appropriate to such dispersed industries, 

a comprehensive sot of policies should be fonnulated for this purpose by the 

Governments concerned. It was felt that existing policies in developing 

countries had tended to favour the growth of large-scale and medium-scale 

industries in the organized urban sector. Policies and other measures 

required for effective growth of mall-scale and rural ind11stry would 

comprise the provision of necessary infrastructure, financial assistance and 

incentives, provision of technological infonnation in suitable forms, 
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t~crnological &u.pport and guidance, common service and extension facilities, 

extensive training programmes, adequate access to l!l&ehiner;r and equipnent, 

scarce rav materials and the like, together vi th fisca! and athe~ meaeures 

designed to foster the rapid developmen.t of such industries. The extent 

to which national policies and programmes should be oriented in this 

direction would necessarily have to be related to specific countr;r situations. 

National ~echnology plans 

The Ministerial•Level Meeting c~nsidered that each developing country 

would need to formulate a programme for the growth of national. technological 

capability and the effective utilization and development of industrial 

technologies suitable to their respective industrial sectors. This might 

require a national technology plan. Sur,h a technology plan should facilitate 

the evaluation and upgrading of traditional technologies, the effective 

L~~uisition, absorption and adaptation of foreign-owned technology and the 

develoµnent of innovative processes and techniques. The upgrading of human 

technological capabi.ity should be an essential part of such a plan and 

should be incorporated in education and training programme•· 

The essential ingredients of a technology plan or progr111111u! for each 

developing country could Cl)lllprise (a) t~e identification of technological 

needs in critical and priority sectors in each economy; {b) the developnent 

of an effective technology information and dissemination 81'8'tell for 

identification and evaluation of technology alternativea and d.iffuaion of 

innovations and adaptations; (c) the development of national technological 

service capacity, including design and engineering, protat;rpe testing, 

qUPlity certification, aAd metrology; (d) the creatiou of suitable mechani•s 

for regul~'ion, screening, monitoring and adaptation of foreign technology 
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inflow; (e) industrial R and D activities of institutional and enterprise 

ltWels, and the strengthening of functional linkages between research centres 

and educational institutions on the one hand &nd prJduction distribution 

and service sectors on the other; and (f) technology aa•esa1ent to take 

account of the impact of technologies, including enviromental :illpact and 

working conditions. In this connection attention vaa drawn to the fact 

that pov6rty in itself constituted an enviromental degradation, and its 

ranoval contributed to the improvement of the hU111an situation. 

It vas considered that screening of foreign technologr, which bad 

alread,y bf .. en undertaken in several developing countries, might ccapriae 

(a) provision of guidelines for selection of technology and know-how in 

relation to national policies and local factor resources; (b) dete:n1ination 

of suitable terms t.nd conditions under which foreign technologr vaa acquired 

in different production sectors; (c) disaggregation of the technology set, 

so that national capahility for technological services and supplies of 

various inputs could be adequately utilized. It was felt that Govel"Dllent• 

of developing countries should provide guidelines in respect of the 

acquisition of technology. The screening of foreign technologr proposals 

should also take account of al ternath .a indigenous techniques and proceaae• 

and those which had been acquired and subsequently adapted to local factor 

conditions. 

National institutional aecbani .. 

The Ministerial-Level Keeti11« considered that suitable institutional 

arrangements should be set up at the national level in developing countriea 

to co-ordinate the development and application of appropriate industrial 

technology in varioua production sectors, within the framework of development 

objectives and factor situations in each country. The functions of such an 
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institutional mechanian would comprise inter alia: (a) identification of 

technological alternatives in various sectors; (b) co-ordination of Rand 

D progr&11111es relating to appropriate industrial technology in various 

domestic institutions and enterprises; (c) reccmmendations as to policy 

and other measures to promote the application and develo:i:ment of more 

appropriate techniques in particular production sectors. 

Measures for international co-operation 

The Ministerial-Level Meeting considered that greater technological 

co-operation among the developing countries was essential. The specific 

measures recommended for increased co-op~ration among developing countries 

were: (a) collection and dissemination of information regarding the experience 

and availability of alter:iative technologies; (b) greater inflow of such 

techniques and processes between Rand D institutions and produ~tion 

enterprises in developing countries, ; .,.eluding joint ventures and the 

like; (c) greater utilization of technological service~, including 

consultancy engineering, from other developing countries; and (d) joint 

programmes for research in specific sectors, exchange of experience between 

expert personnel, training and the like. The Meeting endorsed the 

recOlllllendations made in this regard by the United Nations Conference 

on Technical C~-operation among Developing Countries (TCDC) held at Buenos 

J.irea f'rm 30 J.ugus-t to 1~ September 1978. 

Greater co-operation between developed and developing countries was 

alao conaidered eHential in the context of exchange and inflow of more 

appropriate technologies. Technologie&l developnent programmes should 

have neceaaar,y support of' Gover1111enta of' both developing and developed 

countriH. It vaa atreaaed that greater technological exchange should 

take place ~tween medim- and mall-scale enterprises in developed and 

developing countries and that appropriate meaauru to encourage such inflow 
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was also felt that R and D activit:es in respect of appropriate processes 

and techniques should be furthP~ expanded by institu+.ions in developed 

countries in coJ~aboration with counterpart institutions in developing 

countries. It was also considered that transnational corporations should 

be encouraged, where appropriate, to adopt and engage in research on more 

appropriate technologies for and in their industrial establiehnenta in 

developing countries. 

The question of an institutional international mechaniElll for appropriate 

technology was also discussed. The general view of participants was that, 

at this stage, greater priority should be attached to the establishment, 

developnent and strengthening of national institutjonal mechaniEl!ls for the 

developnent and absorption of appropriate technologies. Where found necessary, 

regional or subregional mechani1111s could also be considered. At the international 

level, the Meeting considered it necessary to strengthen substantially the 

p~ogramme of UNI.DO and other United Rations agencies in respoct of development· 

and appropriate technologies, including international instruments for this 

purpose. It was felt that UNI.DO in particular should perfonn a catalytic 

role, especially in respec~ of diffusion of information on available 

technologies in various industrial sectors of special interest to developing 

countries and provision of assistance to institutions in developin~ countries 

engaged in R and D on appropriate industrial technology. The resources of 

UNIDO for this purpose needed to be augmented. 

II. PROGRAMME OF !CTION 

The Meeting appreciated the work of the 12 sectoral working groups on 

appropriate industrial tech~ology and commended the programmes of action 

recanmended in each sector for national and ir.ternational action. It was 
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observed that, in preparing the sectoral reports, experts from developing 

and developed countries had collaborated with each other in formulating 

their overall approach to aPPropriate industrial technology. The Meeting 

rec<11111ended that joint technical work of this kind E>hould be continued, 

updated and extended to new sectors. 

It was noted that the working groups addressed themselves mainly to 

the identification and assesB11ent of &.lterna~ive technologies in the 

respective sectors and the policy requirements and the action~ to be taken 

f~: their adoption. While it was for the individual countries to detennine 

their indus1rial sectors of primary importance, the sectors covered by the 

experts in a sense reflected those production branches which cater 

specifically to the socio-economic needs of the poorer sections; those 

sectors which contribute to the better utilization of natural redources, 

and those vhich provide a stimulus for upgrading skills and the manufacture 

of such basic inputs as metals, fertilizers and chemicals. It was further 

noted that the detaile~ examination of these sectors was related not only 

to the consideration of employment potential both direct and indirect, but 

also industrial dispersal to non~etropoli+.an and rural areas, and provision 

of adec;uate impetus for the growth of a broad-based industrial st~~cture. 

It was noted that the possibilities of dispersal of industries and for 

application of relatively ana.11-scale economically and technically feasible 

technologies in the sectors examined by the Working G4~ups were much greater 

than generally thought of. Accordingly, Governnents in their industrial 

deveiopment plans and programmes might wish to place greater emphasis on 

R and D and other support mechanians for 1111&11-scale industry. The 

exploration of such possibilities needed to be undertaken by developing 

countries in a systematic manner thro~ appropriate policy and institutional 



mechanisns. Attention had been drawn to a number of policy aspe~ts such as 

the need for incentives both in the fonn of direct financial assistance and 

through tai exS11ption or differentiation; credit policy for assistance to 

small producers; encouragement of dispersal by methods such as licensing, 

adoption of standards and production designs and price and labour practices. 

Pari;ic•1lar emphasis would need to be given to strengthening tecl>nolo["ical 

capabilities in developing countries and the development of a wide range 

of technological services for consultancy, design and engineering etc. 

The role of pilot plants, of testing centres and the facilities for 

demonstration 4laS recognized as •ell as the need for collection of 

technological info:nnation and its dissemination through manuals, 

technological journals, films, inter-country visits, mobile exhibition~ etc. 

While stressing that the dete:nnination of the technology spectrum and 

the choice of appropriate technologies was a national prerogative, the 

Meeting urged developing countries to examine the policy recommendations 

as well as the progr8111111es of action recommended by the Working Groups in 

the light of their requiraients and to ensure suitable follow-up. The 

Governnents of developing countries needed to draw up their ovn implementation 

plans and review or establish institutional infrastructure and undertake 

training in specialized skills to develop the capacity for choice of technology 

in various sectors. 

The Meeting welcaned the number of offers made during the meeting of 

the Working Groups for raw material testing; for examination and evaluation 

of processes suitable for 11Dall-scale pla.nts; for pilot plant operations and 

commercialization &8 well &8 the offe~ of bulk drugs at cost to be formulated 

and distributed on a non-profit basis. These and other offers of aaaistance 

would need to be followed up through bilater&l aa•istance progn11111ea and 
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through international organizations such as UNIDO, as appropriate. The 

Meeting also noted that the Working Groups had identified a number of 

techniques and processes which seemed to hold great potentia: for the 

developir!g countries if they were technologically further updated and 

brought to canmercial levels of production. Thereincluded the snall vacut111 

pan sugar mills, mini cement plants, BDall phannaceutical fonnulation units 

to cater for the health care of the majority of the rural population, 

establisbnent of rural workshops, biogas units, wino~ills, solar driers 

etc. These and other valuable elements of programmes of action arising 

out of the sectoral Working Groups needed to be followed up in a systanatic 

"'1'• This would involve contacts with Gover?J11ents both of developed and 

developing c~untries, discussions with technological institutions, promotion 

of research and developnent projects and providing focal points for these 

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

The significant role to be pl~ed by UMIDO was emphasized by the Meeting. 

Uli!DO ~a requested to initiate the implementation of p~ea of action 

through ad.vi aory and consultancy aervi ces undertaken as part of its technical 

aasistance progrmaea, financing a certain numbeor of projects through i ta 

Industrial Development Fund and accelerating the flow of in!onnation on 

technolo«fcal alternatives through its Indur.rial ana. Technological In!o:nnation 

Bank (INTIB). UlffDO was also requested to accelerate its progr&11111es of 

co-operation among developing countries in the field of appropriate technology 

and. facilitate inter-country ~xchange of experience through country visits, 

in!onnation exchange and other suitable means, utilizing in this connection 

regional and 1111bregional mechani•s. 

The leeting •phaaized the need for 8J>•cialized training in regard to 

choice of technology, evaluation of technology alternatives, and acreening 

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

requested to accelerate its training acitivities in this field. 

It was also considered necessary that UNIDO should promote research 

on criti0al technological problems and provide guidelines for evaluation 

of technologies and negotiation· of technology contracts and, more particularly, 

assist developing countries in the preparation of technology plans at the 

request of the Govermiu1ts. UNIDO wa.s fUrther more reques~ed to publish 

as soon as possible ~he documentation subnitted to the Meeting as well as 

the valuable material su'cmitted to each of the 13 Working Groups suitably 

selected and edited. An offer of financial assistance was made by Sweden 

to facilitate the t~sk. 

The Meeting reques~ed UNIDO, under its existing mandate, to ~onitor 

and review the implementation of the progralllllle of action, including any 

new initiatives in the field of appropriate industrial technology. The 

Meeting invited UNIDO to monitor progress on the implementation of the 

programmes of action and to inform member countries in a manner it deemed 

to be appropriate. 

,, - - - - •. 
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